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Foreword

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

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

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

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

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

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for NR Base
Station (BS) type 1-H, BStype 1-O and BStype 2-O. These have been derived from, and are consistent with the radiated
requirements for BStype 1-H, BStype 1-O and BStype 2-O in BS specification defined in TS 38.104 [2].

A BStype 1-C only has conducted requirements so it does not require compliance to this specification.

A BStype 1-H has both conducted and radiated requirements so it regquires compliance to the applicabl e requirements of
this specification and TS 38.141-1 [3].

BStype 1-O and BStype 2-O have only radiated requirements so they require compliance to this specification only.

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

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

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

[2] 3GPP TS 38.104: "NR Base Station (BS) radio transmission and reception”

[3] 3GPP TS 38.141-1: "NR, Base Station (BS) conformance testing, Part 1: Conducted conformance
testing”

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

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

[6] 3GPP TR 37.842: "E-UTRA and UTRA; Radio Fregquency (RF) requirement background for
Active Antenna System (AAS) Base Station (BS)"

[7] IEC 60 721-3-3: "Classification of environmental conditions - Part 3-3: Classification of groups of
environmental parameters and their severities - Stationary use at weather protected locations"

[8] IEC 60 721-3-4: "Classification of environmental conditions - Part 3: Classification of groups of
environmental parameters and their severities - Section 4: Stationary use at non-weather protected
locations'

[9] IEC 60 721 "Classification of environmental conditions"

[10] |EC 60 068-2-1 (2007): "Environmental testing - Part 2: Tests. Tests A: Cold"

[11] IEC 60 068-2-2: (2007): "Environmental testing - Part 2: Tests. Tests B: Dry heat"

[12] |EC 60 068-2-6: (2007): "Environmental testing - Part 2: Tests - Test Fc: Vibration (sinusoidal)"

[13] Recommendation ITU-R M.328: " Spectra and bandwidth of emissions®

[14] FCC publication number 662911: "Emissions Testing of Transmitters with Multiple Outputsin the
Same Band".
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[15]

[16]

[17]
[18]
[19]
[20]

[25]

[26]

[27]
[28]

ECC/DEC/(17)06: "The harmonised use of the frequency bands 1427-1452 MHz and 1492-1518
MHz for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL)"

3GPP TR 37.843: "E-UTRA and UTRA; Radio Frequency (RF) requirement background for
Active Antenna System (AAS) Base Station (BS) radiated requirements’

3GPP TR 38.817-02: "NR; General aspects for Base Station (BS) Radio Frequency (RF) for NR"
3GPP TS 36.104: "E-UTRA; Base Station (BS) radio transmission and reception”

3GPP TS 38.212: "NR; Multiplexing and channel coding”

3GPP TS 38.211: "NR; Physical channels and modulation"

3GPP TS 38.214: "NR,; Physical layer procedures for data’

3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification”

3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz"

3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone"

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

ERC Recommendation 74-01; "Unwanted emissions in the spurious domain"
3GPP TR 25.942: "RF system scenarios”.

ITU-T Recommendation O.150, "Equipment for the measurement of digital and analogue/digital
parameters’
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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 BS channel bandwidth: the RF bandwidth in which a Base Station transmits and receives multiple
contiguously aggregated carriers. The aggregated BS channel bandwidth is measured in MHz

antenna connector: connector at the conducted interface of the BStype 1-C

Base Station RF Bandwidth: RF bandwidth in which a base station transmits and/or receives single or multiple
carrier(s) within a supported operating band

NOTE: Insingle carrier operation, the Base Sation RF Bandwidth is equal to the channel bandwidth.
Base Station RF Bandwidth edge: frequency of one of the edges of the Base Station RF Bandwidth

basic limit: emissions limit relating to the power supplied by a single transmitter to a single antenna transmission line
in ITU-R SM.329 [5] used for the formulation of unwanted emission requirements for FR1

beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array

NOTE: For certain BS antenna array, there may be more than one beam.
beam centre direction: direction equal to the geometric centre of the half-power contour of the beam
beam direction pair: data set consisting of the beam centre direction and the related beam peak direction
beam peak direction: direction where the maximum EIRP is found

beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two
pattern cuts that respectively contain the major and minor axis of the ellipse

BS channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured
in the uplink or downlink

NOTE 1. The BSchannel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF
requirements.

NOTE 2: It ispossible for the BSto transmit to and/or receive from one or more UE bandwidth parts that are
smaller than or equal to the BS transmission bandwidth configuration, in any part of the BS transmission
bandwidth configuration.

BSreceiver: composite receiver function of aBS receiving in an operating band

BStype 1-C: NR base station operating at FR1 with requirements set consisting only of conducted requirements
defined at individual antenna connectors

BStype 1-H: NR base station operating at FR1 with a requirement set consisting of conducted requirements defined at
individual TAB connectors and OTA requirements defined at RIB

BStype 1-O: NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at
theRIB

BStype 2-O: NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at
the RIB

channel edge: lowest or highest frequency of the NR carrier, separated by the BS channel bandwidth

carrier aggregation: aggregation of two or more component carriersin order to support wider transmission bandwidths
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carrier aggregation configuration: a set of one or more operating bands across which the BS aggregates carriers with
a specific set of technical requirements

co-location refer ence antenna: a passive antenna used as reference for base station to base station co-location
requirements

contiguous carriers. set of two or more carriers configured in a spectrum block where there are no RF requirements
based on co-existence for un-coordinated operation within the spectrum block

contiguous spectrum: spectrum consisting of a contiguous block of spectrum with no sub-block gap(s)
demodulation branch: single input of the BSreceiver to the demodulation algorithms

directional requirement: requirement which isapplied in a specific direction within the OTA coverage range for the
Tx and when the AoA of the incident wave of areceived signal is within the FR1 OTA REFSENS RoAoA or FR2 OTA
REFSENS RoA0A or the minSENS RoAO0A as appropriate for the receiver

equivalent isotropic radiated power: equivalent power radiated from an isotropic directivity device producing the
same field intensity at a point of observation asthe field intensity radiated in the direction of the same point of
observation by the discussed device

NOTE: Isotropic directivity isequal in al directions (0 dBi).

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 AocA

NOTE 1: The sensitivity is the minimum received power level at which specific requirement is met.

NOTE 2: Isotropic directivity isequal in al directions (0 dBi).

fractional bandwidth: fractional bandwidth FBW is defined in percent as FBW = 200 - FEWhigh=Frawiow o,

FrpwhightFFBWiow
highest carrier: the carrier with the highest carrier frequency transmitted/received in a specified frequency band
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
Inter-band gap: The frequency gap between two supported consecutive operating bands

Inter RF Bandwidth gap: frequency gap between two consecutive Base Station RF Bandwidths that are placed within
two supported operating bands

lowest Carrier: the carrier with the lowest carrier frequency transmitted/received in a specified frequency band
lower sub-block edge: frequency at the lower edge of one sub-block
NOTE: Itisused asafrequency reference point for both transmitter and receiver requirements.

maximum carrier TRP: mean power level measured per RIB during the transmitter ON period for a specific carrier in
a specified reference condition and corresponding to the declared rated carrier TRP (Pratedc.TrP)

maximum transmitter TRP: mean power level measured per RIB during the transmitter ON period in a specified
reference condition and corresponding to the declared rated transmitter TRP (Praed;t TrRP)

measurement bandwidth: RF bandwidth in which an emission level is specified
MIinSENS: the lowest declared EIS value for the OSDD's declared for OTA sensitivity requirement.
MinSENS RoA0A: The reference ROAOA associated with the OSDD with the lowest declared EIS

multi-band RIB: operating band specific RIB associated with atransmitter or receiver that is characterized by the
ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is
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configured at a different operating band than the other carrier(s) and where this different operating band is not a sub-
band or superseding-band of another supported operating band

multi-carrier transmission configuration: set of one or more contiguous or non-contiguous carriers that aBSis able
to transmit simultaneously according to the manufacturer's specification

non-contiguous spectrum: spectrum consisting of two or more sub-blocks separated by sub-block gap(s)

operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of
technical requirements

NOTE: The operating band(s) for aBS is declared by the manufacturer according to the designationsin TS
38.104 [2].

OTA coverage range: acommon range of directions within which TX OTA requirements that are neither specified in
the OTA peak directions sets nor as TRP requirement are intended to be met

OTA peak directions set: set(s) of beam peak directions within which certain TX OTA reguirements are intended to
be met, where all OTA peak directions set(s) are subsets of the OTA coverage range

NOTE: The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre
directions by the beam direction pairsincluded in the set.

OTA REFSENS RoAOA: Isthe ROAOA determined by the contour defined by the points at which the achieved EISis
3dB higher than the achieved EIS in the reference direction assuming that for any AoA, the receiver gain is optimized
for that AoA

NOTE: Thiscontour will be related to the average element/sub-array radiation pattern 3dB beam width.

OTA sensitivity directions declaration: set of manufacturer declarations comprising at least one set of declared
minimum EIS values (with BS channel bandwidth), and related directions over which the EIS applies

NOTE: All the directions apply to al the EIS valuesin an OSDD.

polarization match: condition that exists when a plane wave, incident upon an antenna from a given direction, has a
polarization that is the same as the receiving polarization of the antennain that direction

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

NOTE: For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region

Radio Bandwidth: frequency difference between the upper edge of the highest used carrier and the lower edge of the
lowest used carrier

rated beam EIRP: For adeclared beam and beam direction pair, the rated beam EIRP level is the maximum power
that the base station is declared to radiate at the associated beam peak direction during the transmitter ON period

rated carrier TRP: mean power level declared by the manufacturer per carrier, for BS operating in single carrier,
multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the RIB during
the transmitter ON period

rated transmitter TRP: mean power level declared by the manufacturer, that the manufacturer has declared to be
available at the RIB during the transmitter ON period

reference beam direction pair: declared beam direction pair, including reference beam centre direction and reference
beam peak direction where the reference beam peak direction is the direction for the intended maximum EIRP within
the OTA peak directions set

receiver target: AoA inwhich reception is performed by BStypes 1-H, BStype 1-O and BStypes 2-O

receiver target redirection range: union of all the sensitivity RoAoA achievable through redirecting the receiver target
related to particular OSDD
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receiver target reference direction: direction inside the OTA sensitivity directions declaration declared by the
manufacturer for conformance testing. For an OSDD without receiver target redirection range, thisisadirection inside
the sensitivity ROAOA

reference ROAOA: the sensitivity ROAOA associated with the receiver target reference direction for each OSDD

requirement set: one of the NR base station requirement's set as defined for BStype 1-C, BStype 1-H, BStype 1-O, and
BStype 2-O

sensitivity ROAOA: ROAOA within the OTA sensitivity directions declaration, within which the declared EIS(s) of an
OSDD isintended to be achieved at any instance of time for a specific BS direction setting

single-band RIB: operating band specific RIB supporting operation either in a single operating band only, or in
multiple operating bands but does not meet the conditions for a multi-band RIB

sub-band: A sub-band of an operating band contains a part of the uplink and downlink frequency range of the operating
band

sub-block: one contiguous allocated block of spectrum for transmission and reception by the same base station
NOTE: There may be multiple instances of sub-blocks within a Base Station RF Bandwidth.

sub-block gap: frequency gap between two consecutive sub-blocks within a Base Sation RF Bandwidth, where the RF
requirements in the gap are based on co-existence for un-coordinated operation

super seding-band: A superseding-band of an operating band includes the whole of the uplink and downlink frequency
range of the operating band

TAB connector: transceiver array boundary connector
total radiated power: the total power radiated by the antenna

NOTE: Thetotal radiated power isthe power radiating in all direction for two orthogonal polarizations. Total
radiated power is defined in both the near-field region and the far-field region.

total RF bandwidth: maximum sum of Base Station RF Bandwidths in all supported operating bands
transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna

transmission bandwidth: RF Bandwidth of an instantaneous transmission from a UE or BS, measured in resource
block units

transmitter OFF period: time period during which the BS transmitter is not allowed to transmit
transmitter ON period: time period during which the BS transmitter is transmitting data and/or reference symbols

transmitter transient period: time period during which the transmitter is changing from the OFF period to the ON
period or vice versa

upper sub-block edge: frequency at the upper edge of one sub-block

NOTE: Itisused asafrequency reference point for both transmitter and receiver requirements.

3.2 Symbols

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

B Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned
channel

BeWs The beam width in 6

BeWy The beam width in ¢

BeWoa rersens The beamwidth equivalent to the OTA REFSENS RoAO0A in the 8-axis in degrees, applicable for
FR1 only

BeW,rersens The beamwidth equivalent to the OTA REFSENS RoAO0A in the ¢-axisin degrees, applicable for
FR1 only
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BWchamne BS channel bandwidth
BWchanne_ca Aggregated BS channel bandwidth, expressed in MHz. BWchamne_ca = Fedge nigh- Fedge tow
BW conrig Transmission bandwidth configuration, expressed in MHz, where BWconfig = Nre X SCS x 12

BWContiguous

BWiat
Af

Af max
AFGioba
Afopue

AFR2_REFSENS
Afoos
Aminsens
AOTAREFSENS
AFRaster

Asample

AsuL
El Sminsens

El Srersens
El Srersens som

Frawhigh

Frawiow

Fc

Fc plock, high
Fe.block, low
FC_|0W
Fc high
Fedge_low

Fedge high

Fedge,block,low
Fedge,block high
Foffset_nigh

Foffset 1ow

f offset
f_offsetma
Frer
Frer.suL
Fstep,x
FoL_1ow
FoL_nigh
FuL_1ow
FuL_nigh
luant

Ncells

Nrs
NRrer
NRrxu,active

Pem ns0,ind

Contiguous transmission bandwidth, i.e. BS channel bandwidth for single carrier or aggregated BS
channel bandwidth for contiguously aggregated carriers. For non-contiguous operation within a
band the term is applied per sub-block.

Total RF bandwidth

Separation between the channel edge frequency and the nominal -3 dB point of the measuring
filter closest to the carrier frequency

f_offsetmax minus half of the bandwidth of the measuring filter

Global frequency raster granularity

Maximum offset of the operating band unwanted emissions mask from the downlink operating
band edge

Offset applied to the FR2 OTA REFSENS depending on the AoA

Maximum offset of the out-of-band boundary from the uplink operating band edge

Difference between conducted reference sensitivity and El Srinsens

Difference between conducted reference sensitivity and OTA REFSENS

Channel raster granularity

The difference between the nominal and extreme power measurements during extreme EIRP
testing, Prax,samplenom = Pmax,sample,ext

Channel raster offset for SUL

The EIS declared for the minSENS RoA0A

OTA REFSENS EISvaue

Declared OTA reference sensitivity basis level for FR2 based on a reference measurement channel
with 50MHz BS channel bandwidth

Highest supported frequency within supported operating band, for which fractional bandwidth
support was declared

Lowest supported frequency within supported operating band, for which fractional bandwidth
support was declared

RF reference frequency on the channel raster

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

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

The Fc of the lowest carrier, expressed in MHz

The Fc of the highest carrier, expressed in MHz

The lower edge of Aggregated BS channel bandwidth, expressed in MHz. Fedge 1ow = Fc_iow -
Foffset_1ow

The upper edge of Aggregated BS channel bandwidth, expressed in MHz. Fegge high= Fc_high+
Foffset_nigh

The lower sub-block edge, where Fedge,block,luw = FC,bIock,Iow - Foffsa_low

The upper sub-block edge, where Fedgebiock high = Fc,block high + Foftset_high

Frequency offset from Fc_nigh to the upper Base Station RF Bandwidth edge, or from F ¢ piock, nigh tO
the upper sub-block edge

Frequency offset from Fc jow to the lower Base Station RF Bandwidth edge, or from Fc piock, iow tO
the lower sub-block edge

Separation between the channel edge frequency and the centre of the measuring filter

The offset to the frequency Afosue outside the downlink operating band

RF reference frequency

RF reference frequency for Supplementary Uplink (SUL) bands

Frequency steps for the OTA transmitter spurious emissions (Category B)

The lowest frequency of the downlink operating band

The highest frequency of the downlink operating band

The lowest frequency of the uplink operating band

The highest frequency of the uplink operating band

oNB internal logical interface between the implementation specific O&M function and the RET
antennas and TMASs control unit function of the gNB

The declared number corresponding to the minimum number of cells that can be transmitted by an
BStype 1-H in a particular operating band

Transmission bandwidth configuration, expressed in resource blocks

NR Absolute Radio Frequency Channel Number (NR-ARFCN)

The number of active receiver units. The same as the number of demodulation branches to which
compliance is declared for chapter 8 performance requirements

Declared emission level for Band n50 in the band 1518-1559 MHz; ind=a, b
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The maximum carrier EIRP when the BSis configured at the maximum rated carrier TRP
(Prated,c,TRP)

The maximum carrier EIRP when the BSis configured at the maximum rated carrier TRP
(Prated,c TrRP) Under extreme conditions, either measured directly or calculated

Maximum carrier TRP measured at the RIB(s), and corresponding to the declared rated carrier
TRP (Prated,c.TrP)

The measured sample power in extreme conditionals chamber when the BS is configured at the
rated carrier TRP (Prated,c,re), Under nominal conditions

The measured sample power in extreme conditionals chamber when the BS is configured at the
rated carrier TRP (Praed,c,Tre), UNder extreme conditions

Preted,c,EIRP The rated carrier EIRP when the BS is configured at the rated carrier TRP (Pratedc.TrRP)

Prated,c,FBWhigh Therated carrier EIRP for the higher supported frequency range within supported operating band,
for which fractional bandwidth support was declared

Prated,cFBWiow Therated carrier EIRP for the lower supported frequency range within supported operating band,
for which fractional bandwidth support was declared

Prated,c,TrRP Rated carrier TRP declared per RIB

Pratedt TRP Rated transmitter TRP declared per RIB

Prersens Conducted reference Sensitivity power level

SSrer SS block reference frequency position

TRPestimae Numerically approximated TRP

TTora Test tolerance for OTA requirements

Waap Sub-block gap or Inter RF Bandwidth gap size

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].

AA Antenna Array

ACLR Adjacent Channel Leakage Ratio

ACS Adjacent Channel Selectivity

AOA Angle of Arrival

AWGN Additive White Gaussian Noise

BS Base Station

BW Bandwidth

CA Carrier Aggregation

CACLR Cumulative ACLR

CATR Compact Antenna Test Range

CPE Common Phase Error

CP-OFDM Cyclic Prefix-OFDM

CLTA Co-Location Test Antenna

CW Continuous Wave

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

EUT Equipment Under Test

DUT Device Under Test

EIRP Equivalent Isotropic Radiated Power

EIS Equivalent I sotropic Sensitivity

FBW Fractional Bandwidth

FR Freguency Range

GSCN Global Synchronization Channel Number
ICS In-Channel Selectivity

ITU-R Radiocommunication Sector of the International Telecommunication Union
LA Local Area

LNA Low Noise Amplifier

MR Medium Range

NR New Radio

NR-ARFCN NR Absolute Radio Frequency Channel Number
OBUE Operating Band Unwanted Emissions
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occC Orthogonal Covering Code
OSbD OTA Sensitivity Directions Declaration
OTA Over The Air
PT-RS Phase Tracking Reference Signal
RB Resource Block
RDN Radio Distribution Network
REFSENS Reference Sensitivity
RIB Radiated Interface Boundary
RMS Root Mean Square (value)

RS Reference Signal

RV Redundancy Version

RX Receiver

RoAOA Range of Angles of Arriva
SCS Sub-Carrier Spacing

SSB Synchronization Signal Block
TAB Transceiver Array Boundary
TAE Time Alignment Error

TDD Time Division Duplex

TDL Tapped Delay Line

TRP Total Radiated Power

TT Test Tolerance

UCl Uplink Control Information
ZF Zero Forcing
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4 General radiated test conditions and declarations

4.1 Measurement uncertainties and test requirements

41.1 General

The requirements of this clause apply to all applicable testsin TS 38.141-2 (the present document), i.e. to all radiated
tests defined in FR1 for BStype 1-H, BStype 1-O and radiated tests defined in FR2 for BStype 2-O. The frequency
ranges FR1 and FR2 are defined in clause 5.1 of TS 38.104 [2].

The minimum requirements are given in TS 38.104 [2]. Test Tolerances for the radiated test requirements (TTora)
explicitly stated in the present document are given in annex C.

Test Tolerances are individually calculated for each test. Test Tolerances are used to relax the minimum requirements to
create test requirements.

When atest requirement differs from the corresponding minimum requirement, then the Test Tolerance applied for the
test is non-zero. The Test Tolerance for the test and the explanation of how the minimum requirement has been relaxed
by the Test Tolerance are given in annex C.

The requirements are classified according to spatial charactersitics as shownintable 4.1.1-1 and table 4.1.1-2.
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Table 4.1.1-1: Overview of radiated Tx requirements
Tx requirement Classification Coverage range Number of
FR1 FR2 cor_lformance
directions
Radiated transmit power Directional OTA peak OTA peak 5
directions set | directions set
OTA BS output power TRP See annex |
OTA output power dynamics Directional OTA peak OTA peak 1
directions set | directions set
OTA transmitter OFF power Co-location See clause N/A
4.12 See clause 4.12
Directional N/A OTA peak
directions set 1
(Note 2)
OTA transient period Co-location See4 c{a;use N/A See clause 4.12
Directional N/A OTA peak
directions set 1
(Note 2)
OTA modulation quality Directional |OTA coverage |OTA coverage 5
range range
OTA frequency error Directional |OTA coverage |OTA coverage 1
range range
OTA time alignment error Directional |OTA coverage |OTA coverage 1
range range
OTA occupied bandwidth Directional |OTA coverage |OTA coverage 1
range range
OTA ACLR TRP N/A N/A See annex |
OTA operating band unwanted emission TRP N/A N/A See annex |
General requirement TRP N/A N/A See annex |
Protection of the BS Co-location See clause N/A
receiver of own or 4.12 See clause 4.12
OTA transmitter different BS
spurious emission Addmon_al spurious TRP N/A N/A See annex |
emissions
Co-location Wlth other Co-location See clause N/A See clause 4.12
base stations 4.12
OTA transmitter intermodulation Co-location See clause N/A
412 See clause 4.12

NOTE 1:

NOTE 2:

Directional requirement does not imply one compliance direction only. The directional requirement applies to
a single direction at a time.
For FR2, RF Core requirements are defined on TRP levels. Conformance requirements are verified by EIRP
measurements in the reference direction.
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Table 4.1.1-2: Overview of radiated Rx requirements

Applicability levels Coverage range Number of
. e . conformance
Rx requirement Classification FR1 FR2 FR1 FR2 directions
OTA sensitivity Directional er{lzlrlgum N/A OSsDD N/A 5
OTA reference sensitivity N OTA OTA
Directional REFSENS | REESENS OTA REFSENS RoAoA 5
OTA OTA
OTA Dynamic range Directional N/A REFSENS N/A 1
REFSENS
ROAOA
OTA adjacent channel OTA mMinSENS OTA
selectivity Directional minSENS REFSENS ROAOA REFSENS 1
ROAOA
OTA
OTA
REFSENS OTA
OTA in-band blocking Directional REFSENS OTA RoAoA and | REFSENS 5
and REFSENS X
MINSENS mIinSENS ROAOA
ROAOA
. OTA
General . . . OTA MIinSENS
OTA out- | requirement Directional MINSENS REFSENS ROAO0A REFSENS 1
ROAOA
of-band Co-location
blocking with other Co-location MInSENS N/A mIinSENS N/A 1
. (Note 2) RoOAOA
base stations
OTA receiver spurious TRP See sub- See sub- N/A N/A See annex |
emissions clause 7.7 | clause 7.7
OTA
OTA
. REFSENS OTA
in?eTr'rAng%CueI;iegn Directional REI;?ENS REE-SréNS RoAoA and | REFSENS 1
MInSENS mIinSENS ROAOA
ROAOA
OTA in-channel Directional | minSENS | __O1A MnSENS | P cins 1
selectivity REFSENS RoAOA ROAOA

NOTE 1: Directional requirement does not imply one compliance direction only. The directional requirement applies to
a single direction at a time.

NOTE 2: The compliance direction for co-location blocking is applicable for the wanted signal only but not the
interfering signal.

4.1.2  Acceptable uncertainty of OTA Test System

4121 General

The maximum acceptable uncertainty of the OTA Test System is specified below for each radiated test defined
explicitly in the present specification, where appropriate.

The OTA Test System shall enable the stimulus signalsin the test case to be adjusted to within the specified tolerance
and the EUT to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are
absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95% is the measurement uncertainty tolerance interval for a specific measurement that contains
95% of the performance of a population of test equipment.

For details on measurement uncertainty budget calculation, OTA measurement methodology description (including
calibration and measurement stage for each test range), MU budget format and its contributions, refer to TR 37.843
[16].
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4122 Measurement of transmitter

The maximum OTA Test System uncertainty for OTA transmitter tests minimum requirements are given in tables
4.1.2.2-1 and 4.1.2.2-2. Details for derivation of OTA Test System uncertainty are given in corresponding clausesin
TR 38.817-02 [17].
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Table 4.1.2.2-1: Maximum OTA Test System uncertainty for FR1 OTA transmitter tests

Clause

Maximum OTA Test System uncertainty

6.2 Radiated transmit power

Normal condition:
+1.1dB, f<3 GHz
+1.3dB,3GHz<f<6 GHz

Extreme condition:
+2.5dB, f<3 GHz
+2.6 dB, 3 GHz <f<6 GHz

6.3 OTA base station output power

+1.4dB,f=<3.0 GHz
+1.5dB,3.0 GHz<f=<4.2 GHz
+1.5dB,4.2 GHz<f<6.0 GHz

6.4.2 OTA RE power control dynamic N/A
range
6.4.3 OTA total power dynamic range +0.4 dB

6.5.1 OTA transmitter OFF power

+3.4dB,f<3.0 GHz
+3.6 dB, 3.0 GHz < f= 6 GHz

(NOTE)
6.5.2 OTA transmitter transient period N/A
6.6.2 OTA frequency error +12 Hz
6.6.3 OTA modulation quality 1%
6.6.4 OTA time alignment error +25ns

6.7.2 OTA occupied bandwidth

+100 kHz, BWchannet 5 MHz, 10 MHz
+300 kHz, BWchannet 15 MHz, 20 MHz, 25 MHz, 30 MHz, 40 MHz, 50 MHz
+600 kHz, BWchannet 60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz

6.7.3 OTA ACLR/CACLR

f=3.0GHz
+1 dB, BW < 20MHz
+1 dB, BW > 20MHz

3.0GHz<f<6.0GHz
+1.2 dB, BW < 20MHz
+1.2 dB, BW > 20MHz

Absolute power +2.2 dB, f < 3.0 GHz
Absolute power +2.7 dB, 3.0 GHz < f 4.2 GHz
Absolute power +2.7 dB, 4.2 GHz < f< 6.0 GHz

6.7.4 OTA operating band unwanted
emissions

Absolute power +1.8 dB, f < 3.0 GHz
Absolute power +2 dB, 3.0 GHz < f<4.2 GHz
Absolute power +2 dB, 4.2 GHz < f< 6.0 GHz

6.7.5.2OTA transmitter spurious
emissions, mandatory requirements

+2.3dB,30 MHz <f<6 GHz
+4.2 dB, 6 GHz < f <26 GHz

6.7.5.30TA transmitter spurious
emissions, protection of BS receiver

+3.1dB, f<3 GHz
+3.3dB,3GHz<f<4.2 GHz
+3.4,42GHz<f<6 GHz
(NOTE)

6.7.5.4 OTA transmitter spurious
emissions, additional spurious emissions
requirements

+2.6 dB, f<3 GHz
+3.0,3GHz <f<4.2 GHz
+3.5,4.2 GHz <f<6 GHz

6.7.5.50TA transmitter spurious
emissions, co-location

+3.1dB, f<3 GHz
+3.3dB,3GHz<f<4.2 GHz
+3.4,42 GHz<f=<6 GHz
(NOTE)

6.8 OTA transmitter intermodulation

The value below applies only to the interfering signal and is unrelated to the
measurement uncertainty of the tests in6.7.3 (ACLR), 6.7.4 (OBUE) and
6.7.5 (spurious emissions) which have to be carried out in the presence of
the interferer.

+3.2dB, f<3.0 GHz

+3.4dB, 3.0 GHz<f<4.2 GHz

+3.5dB,4.2 GHz<f<6 GHz

(NOTE)

NOTE: Fulfilling the criteria for CLTA selection and placement in clause 4.12 is deemed sulfficient for the test purposes.
When these criteria are met, the measurement uncertainty related to the selection of the co-location test
antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.843
[16], clause 10.6 shall be used for evaluating the test system uncertainty.
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Table 4.1.2.2-2: Maximum OTA Test System uncertainty for FR2 OTA transmitter tests

Clause

Maximum OTA Test System uncertainty

6.2 Radiated transmit power

Normal condition:
+1.7 dB (24.25 — 29.5 GHz)
+2.0 dB (37 — 40 GHz2)

Extreme condition:
3.1 dB (24.25 — 29.5 GHz)
3.3 dB (37 — 40 GHz)

6.3 OTA base station output power

+2.1 dB (24.25 — 29.5 GHz)
+2.4 dB (37 — 40 GHz2)

6.4.2 OTA RE power control dynamic range

N/A

6.4.3 OTA total power dynamic range

+0.4 dB

6.5.1 OTA transmitter OFF power

+2.9 dB (24.25 — 29.5 GHz)
+3.3 dB (37 — 40 GHz)

6.5.2 OTA transmitter transient period N/A

6.6.2 OTA frequency error +12 Hz

6.6.3 OTA modulation quality 1%

6.6.4 OTA time alignment error +25 ns

6.7.2 OTA occupied bandwidth 600 kHz

6.7.3 OTA ACLR Relative ACLR:

+2.3 dB (24.25 — 29.5 GHz)
+2.6 dB (37 — 40 GHz)

Absolute ACLR:
2.7 dB (24.25 — 29.5 GHz)
+2.7 dB (37 — 40 GHz)

6.7.4 OTA operating band unwanted emissions

+2.7 dB (24.25 — 29.5 GHz)
+2.7 dB (37 — 40 GHz)

6.7.5.2 OTA transmitter spurious emissions, mandatory requirements

+2.3dB,30 MHz =f<6 GHz
+2.7 dB, 6 GHz < f =40 GHz
+5.0 dB, 40 GHz < f = 60 GHz

ETSI




3GPP TS 38.141-2 version 15.5.0 Release 15 30 ETSI TS 138 141-2 V15.5.0 (2020-04)

4123 Measurement of receiver

The maximum OTA Test System uncertainty for OTA receiver tests minimum requirements are given in tables 4.1.2.3-
1 and 4.1.2.3-2. Details for derivation of OTA Test System uncertainty are given in corresponding clausesin
TR 38.817-02 [17].

Table 4.1.2.3-1: Maximum OTA Test System uncertainty for FR1 OTA receiver tests

Clause Maximum OTA Test System uncertainty

7.2 OTA sensitivity +1.3dB, f<3.0 GHz
+1.4dB, 3.0 GHz<f=<4.2 GHz

+1.6dB, 4.2 GHz <f<6.0 GHz

+1.3dB, f<3.0 GHz
+1.4dB,3.0GHz <f=<4.2 GHz
+1.6 dB, 4.2 GHz <f< 6.0 GHz

7.3 OTA reference sensitivity
level

7.4 OTA dynamic range +0.3dB

7.5.1 OTA adjacent channel +1.7 dB, f< 3.0 GHz

selectivity +2.1dB,3.0GHz<f<4.2 GHz
+2.4dB, 4.2 GHz <f<6.0 GHz
7.5.2 In-band blocking +1.9dB,f<3.0 GHz

(General) +2.2dB,3.0 GHz<f<4.2 GHz
+2.5dB, 4.2 GHz<f<6.0 GHz
7.5.2 In-band blocking +1.7 dB, f< 3.0 GHz

+2.1dB, 3.0 GHz<f=<4.2 GHz
+2.4dB,4.2 GHz <f<6.0 GHz

(Narrowband)

7.6 OTA out-of-band blocking
(General)

fwanted < 3.0 GHz:

12.0 dB, finterterer < 3.0 GHz

+2.1 dB, 3.0 GHz < finterferer < 6.0 GHz
+3.5 dB, 6.0 GHz < finterferer < 12.75 GHz

3 GHz < fwanted < 4.2 GHz:

+2.0 dB, finterferer < 3.0 GHz

+2.1 dB, 3.0 GHz < finterferer < 6.0 GHz
+3.6 dB, 6.0 GHz < finterferer < 12.75 GHz

4.2 GHz < fwanted < 6.0 GHz:

12.2 dB, finterterer < 3.0 GHz

+2.3 dB, 3.0 GHz < finterferer < 6.0 GHz
+3.6 dB, 6.0 GHz < finterferer < 12.75 GHz

7.6 OTA out-of-band blocking
(Co-location)
(NOTE)

fwanted < 3.0 GHz:

+3.4 dB, finterferer < 3.0 GHz

+3.5 dB, 3.0 GHz < finterferer < 4.2 GHz
+3.7 dB, 4.2 GHz < finterferer < 6.0 GHz

3 GHz < fwanted < 4.2 GHz:
+3.5 dB, finterferer < 3.0 GHz
+3.6 dB, 3.0 GHz < finterferer < 4.2 GHz
+3.7 dB, 4.2 GHz < finterferer < 6.0 GHz

4.2 GHz < fwanted < 6.0 GHz:

+3.6 dB, finterferer < 3.0 GHz

+3.7 dB, 3.0 GHz < finterferer < 4.2 GHz
+3.8 dB, 4.2 GHz < finterterer < 6.0 GHz

7.7 OTA receiver spurious
emissions

+2.5dB,30 MHz = f<6.0 GHz
+4.2 dB, 6.0 GHz < f <26 GHz

7.8 OTA receiver
intermodulation

+2.0dB, f<3.0 GHz
+2.6dB, 3.0 GHz < f=<4.2 GHz

+3.2dB, 4.2 GHz <f<6.0 GHz

7.9 OTA in-channel selectivity | 1.7 dB, f< 3.0 GHz
+2.1dB, 3.0 GHz<f<4.2 GHz

+2.4dB, 4.2 GHz <f<6.0 GHz

NOTE: Fulfilling the criteria for CLTA selection and placement in clause 4.12 is deemed sufficient for the test purposes.
When these criteria are met, the measurement uncertainty related to the selection of the co-location test
antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.843 [16],
clause 10.6 shall be used for evaluating the test system uncertainty.
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Table 4.1.2.3-2: Maximum OTA Test System uncertainty for FR2 OTA receiver tests

Clause

Maximum OTA Test System uncertainty

7.3 OTA reference sensitivity level

+2.4 dB, 24.25 GHz < f=29.5 GHz
+2.4dB, 37 GHz <f=<40 GHz

7.5.1 OTA adjacent channel selectivity

+3.4 dB, 24.25 GHz < f=29.5 GHz
+3.4 dB, 37 GHz < f =40 GHz

7.5.2

In-band blocking (General)

+3.4 dB, 24.25 GHz < f = 29.5 GHz
+3.4 dB, 37 GHz <f=40 GHz

7.6 OTA out-of-band blocking

4.1 dB

7.7 OTA receiver spurious emissions

+2.5dB,30 MHz =f< 6 GHz
+2.7 dB, 6 GHz < f <40 GHz
5.0 dB, 40 GHz < f = 60 GHz

7.8 OTA receiver intermodulation

+3.9 dB, 24.25 GHz < f=29.5 GHz
+3.9dB, 37 GHz <f=40 GHz

7.9 OTA in-channel selectivity

+3.4 dB, 24.25 GHz < f=29.5 GHz
+3.4dB, 37 GHz <f<40 GHz

41.2.4

Measurement of performance requirement

Table 4.1.2.4-1: Maximum OTA Test System uncertainty for FR1 OTA performance requirements

Clause

Maximum OTA Test
System uncertainty

Derivation of OTA Test System uncertainty

fading channel

8 PUSCH, PUCCH, PRACH with +0.6 dB Overall system uncertainty for fading conditions
single antenna port and fading comprises two quantities:
channel 1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so
can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise
ratio uncertainty 2 + Fading profile power uncertainty
2
)
Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB
8 PRACH with single antenna +0.3dB Signal-to-noise ratio uncertainty £0.3 dB
portand AWGN
8 PUSCH with two antenna port and +0.8dB Overall system uncertainty for fading conditions

comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Iltems 1 and 2 are assumed to be uncorrelated so
can be root sum squared:

Test System uncertainty = SQRT (Signal-to-noise
ratio uncertainty 2 + Fading profile power uncertainty
2

)

Signal-to-noise ratio uncertainty +0.3 dB

Fading profile power uncertainty +0.7 dB for MIMO
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Table 4.1.2.4-2: Maximum OTA Test System uncertainty for FR2 OTA performance requirements

Clause Maximum OTA Test System Derivation of OTA Test System
uncertainty uncertainty
8 PUSCH, PUCCH, PRACH with + 0.6dB Overall system uncertainty for fading
single antenna port and fading conditions comprises two quantities:
channel 1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

Items 1 and 2 are assumed to be
uncorrelated so can be root sum
squared:

Test System uncertainty = SQRT
(Signal-to-noise ratio uncertainty 2 +
Fading profile power uncertainty 2)
Signal-to-noise ratio uncertainty 0.3

dB
Fading profile power uncertainty +0.5
dB
8 PRACH with single antenna port |+ 0.3 dB Signal-to-noise ratio uncertainty +0.3
and AWGN dB
8 PUSCH with two antenna port + 0.8dB Overall system uncertainty for fading
and fading channel conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be
uncorrelated so can be root sum
squared:

Test System uncertainty = SQRT
(Signal-to-noise ratio uncertainty 2 +
Fading profile power uncertainty 2)
Signal-to-noise ratio uncertainty +0.3
dB

Fading profile power uncertainty +0.7
dB for MIMO

4.1.3 Interpretation of measurement results

The measurement results returned by the OTA Test System are compared - without any modification - against the test
requirements as defined by the Shared Risk principle in Recommendation ITU-R M.1545 [4].

The actual measurement uncertainty of the OTA Test System for the measurement of each parameter shall be included
in the test report.

The recorded value for the OTA Test System uncertainty shall be, for each OTA measurement, equal to or lower than
the appropriate figure in clause 4.1.2 of this specification.

If the OTA Test System for an OTA test is known to have a measurement uncertainty greater than that specified in
clause 4.1.2, it is till permitted to use this apparatus provided that an adjustment is made as follows:

Any additional uncertainty inthe OTA Test System over and above that specified in clause 4.1.2 shall be used to tighten
the OTA test requirement, making the test harder to pass. For some tests e.g. receiver tests, this may require
modification of stimulus signals. This procedure will ensure that an OTA Test System not compliant with clause 4.1.2
does not increase the chance of passing a EUT where that device would otherwise have failed the test if an OTA Test
System compliant with clause 4.1.2 had been used.
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4.2 Radiated requirement reference points

Radiated characteristics for BStype 1-H, BStype 1-O and BStype 2-O are defined over the air (OTA) where the
operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated
requirements are also referred to as OTA requirements. The (spatial) characteristicsin which the OTA requirements
apply are detailed for each reguirement. For BStype 1-H the requirements are defined for two points of reference,
signified by radiated requirements at the RIB and the conducted requirements at transceiver array boundary (TAB).
The OTA requirements of BStype 1-H are tested in the far field (Fraunhofer) region.

General architecture and reference points of BStype 1-H, BStype 1-O and BStype 2-O are presented on the following
figures4.2-1 —4.2-2.

Transceiver array boundary Radiated interface boundary (RIB)
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Figure 4.2-1: General architecture of BS type 1-H

This specification details only radiated test requirements and hence only requires the radiated reference points.

Radiated interface boundary (RIB)
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Figure 4.2-2: General architecture of BS type 1-O and BS type 2-O

The transceiver unit array is part of the composite transceiver functionality generating modulated transmit signal
structures and performing receiver combining and demodul ation.

The transceiver unit array contains an implementation specific number of transmitter units and an implementation
specific number of receiver units. Transmitter units and receiver units may be combined into transceiver units. The
transmitter/receiver units have the ability to receive/send parallel independent modulated symbol streams.
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The composite antenna contains a radio distribution network (RDN) and an antenna array. The RDN is alinear passive
network that distributes the RF power between the transceiver array boundary and the antenna array, in an
implementation specific way.

4.3 Base station classes

The reguirementsin this specification apply to Wide Area Base Stations, Medium Range Base Stations and Local Area
Base Stations unless otherwise stated. The associated deployment scenarios and definitions of BS classes are exactly the
same for BS with and without connectors.

BS classes for BStype 1-H are defined as indicated below:

- Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarioswithaBSto UE
minimum coupling loss equal to 70 dB.

- Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios withaBSto
UE minimum coupling loss equals to 53 dB.

- Local AreaBase Stations are characterised by requirements derived from Pico Cell scenarios withaBSto UE
minimum coupling loss equal to 45 dB.

BS classes for BS type 1-O and BStype 2-O are defined as indicated below:

- Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios withaBSto UE
minimum distance along the ground equal to 35 m.

- Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios withaBSto
UE minimum distance along the ground equal to 5 m.

- Local AreaBase Stations are characterised by requirements derived from Pico Cell scenarios withaBSto UE
minimum distance along the ground equal to 2 m.

The manufacturer shall declare the intended class of the BS under test.

4.4 Regional requirements

Some requirements in the present document may only apply in certain regions either as optional requirements, or set by
local and regional regulation as mandatory requirements. It isnormally not stated in the 3GPP specifications under what
exact circumstances that the requirements apply, since thisis defined by local or regional regulation.

Table 4.4-1 lists al requirements in the present specification that may be applied differently in different regions.
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Table 4.4-1: List of regional requirements

emissions

Clause Requirement Comments
5 Operating bands Some NR operating bands may be applied regionally.
6.7.2 OTA occupied The requirement may be applied regionally. There may also be regional
bandwidth requirements to declare the occupied bandwidth according to the definition
in present specification.
6.7.4 OTA operating band |Category A or Category B operating band unwanted emission limits may be
unwanted emissions |applied regionally.
6.7.45.1.6.1 OTA operating band [The BS may have to comply with the applicable emission limits established
unwanted emissions |by FCC Title 47, when deployed in regions where those limits are applied,
Limits in FCC Title 47 |and under the conditions declared by the manufacturer.
6.7.45.1.6.2 OTA operating band |The BS operating in Band n20 may have to comply with the additional
unwanted emissions [requirements for protection of DTT, when deployed in certain regions.
Protection of DTT
6.7.5.2 General OTA Category A or Category B spurious emission limits, as defined in ITU-R
transmitter spurious  |Recommendation SM.329 [5], may apply regionally.
emissions The emission limits for BS type 1-O specified as the basic limit + X (dB) are
applicable, unless stated differently in regional regulation.
6.7.5.4 Additional OTA These requirements may be applied for the protection of system operating
transmitter spurious  |in frequency ranges other than the BS operating band.
emissions
6.8.5.1 OTA transmitter Interfering signal positions that are partially or completely outside of any
intermodulation downlink operating band of the base station are not excluded from the
requirement in Japan in Band n77, n78, n79.
7.75 OTA receiver spurious |The emission limits for BS type 1-O specified as the basic limit + X (dB) are

applicable, unless stated differently in regional regulation.
Additional limits for BS type 2-O may apply regionally.

4.5

45.1

BS configurations

Transmit configurations

Unless otherwise stated, the radiated transmitter characteristicsin clause 6 are specified at RIB, with afull complement
of transceiver units for the configuration in normal operating conditions.

Editor's note: to be aligned with the figures for the RIB interfaces and co-location concept.
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Figure 4.5.1-1: Transmitter test interfaces
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Figure 4.5.1-2: Transmitter test interfaces for co-location concept

45.2 Receive configurations

Unless otherwise stated, the radiated receiver characteristics in clause 7 are specified at RIB, with afull complement of
transceiver units for the configuration in normal operating conditions.

Editor's note: to be aligned with the figures for the RIB interfaces and co-location concept.
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Figure 4.5.2-1: Receiver test interfaces
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Figure 4.5.2-2: Receiver test interfaces for co-location concept

4.5.3 Power supply options
If the BSis supplied with a number of different power supply configurations, it may not be necessary to test RF
parameters for each of the power supply options, provided that it can be demonstrated that the range of conditions over

which the equipment istested is at least as great as the range of conditions due to any of the power supply
configurations.

4.5.4 BS with integrated luant BS modem

Unless otherwise stated, for the tests in the present document, the integrated luant BS modem shall be switched OFF.

4.6 Manufacturer's declarations

The following BS manufacturer's declarations listed in table 4.6-1, when applicable to the BS under test, are required to
be provided by the manufacturer for radiated requirements testing for BS type 1-H, BStype 1-O and BStype 2-O.

For the BStype 1-H declarations required for the conducted requirements testing, refer to TS 38.141-1 [3], clause 4.6.
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Table 4.6-1 Manufacturers declarations for BS type 1-H, BS type 1-O and BS type 2-O radiated test
requirements
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Declaration
identifier

Declaration

Description

Applicability

(Note 1)

BS type
1-H
(Note 2)

BS

type
1-0

BS

type
2-0

D.1

Coordinate system
reference point

Location of coordinated system reference point in reference
to an identifiable physical feature of the BS enclosure.

X

X

X

D.2

Coordinate system
orientation

Orientation of the coordinate system in reference to an
identifiable physical feature of the BS enclosure.

D.3

Beam identifier

A unique title to identify a beam, e.g. a, b,cor 1, 2, 3. The
vendor may declare any number of beams with unique
identifiers. The minimum set to declare for conformance,
corresponds to the beams at the reference beam direction
with the highest intended EIRP, and covering the properties
listed below:

1) A beam with the narrowest intended BeWs and
narrowest intended BeW, possible when narrowest
intended BeWs is used.

2) A beam with the narrowest intended BeWy and
narrowest intended BeWe possible when narrowest
intended BeW, is used.

3) A beam with the widest intended BeWe and widest
intended BeW, possible when widest intended BeWse
is used.

4) A beam with the widest intended BeW, and widest
intended BeWe possible when widest intended BeWy
is used.

5) A beam which provides the highest intended EIRP of
all possible beams.

When selecting the above five beam widths for declaration,
all beams that the BS is intended to produce shall be
considered, including beams that during operation may be
identified by any kind of cell or UE specific reference signals,
with the exception of any type of beam that is created from a
group of transmitters that are not all phase synchronised.
(Note 3)

D.4

Operating bands and
frequency ranges

List of NR operating band(s) supported by the BS and if
applicable, frequency range(s) within the operating band(s)
that the BS can operate in.

Supported bands declared for every beam (D.3).

(Note 4)

D.5

BS requirements set

Declaration of one of the NR base station requirement's set
as defined for BS type 1-H, BS type 1-O, or BS type 2-0.

D.6

BS class

Declared as Wide Area BS, Medium Range BS, or Local
Area BS.

D.7

BS channel band width
and SCS support

BS supported SCS and channel bandwidth per supported
SCS. Declared for each beam (D.3) and each operating
band (D.4).

D.8

OTA peak directions set
reference beam direction

pair

The beam direction pair, describing the reference beam
peak direction and the reference beam centre direction.
Declared for every beam (D.3).

D.9

OTA peak directions set

The OTA peak directions set for each beam. Declared for
every beam (D.3).
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Declaration
identifier

Declaration

Description

Applicability

(Note 1)

BS type
1-H
(Note 2)

BS

type
1-0

BS

type
2-0

D.10

OTA peak directions set
maximum steering
direction(s)

The beam direction pair(s) corresponding to the following
points:

1) The beam peak direction corresponding to the
maximum steering from the reference beam centre
direction in the positive @ direction, while the 6 value
being the closest possible to the reference beam
centre direction.

2) The beam peak direction corresponding to the
maximum steering from the reference beam centre
direction in the negative @ direction, while the 6
value being the closest possible to the reference
beam centre direction.

3) The beam peak direction corresponding to the
maximum steering from the reference beam centre
direction in the positive 6 direction, while the ® value
being the closest possible to the reference beam
centre direction.

4) The beam peak direction corresponding to the
maximum steering from the reference beam centre
direction in the negative 6 direction, while the @
value being the closest possible to the reference
beam centre direction.

The maximum steering direction(s) may coincide with the
reference beam centre direction.
Declared for every beam (D.3).

X

X

X

D.11

Rated beam EIRP

The rated EIRP level per carrier (Prated,c.EIRP) at the beam
peak direction associated with a particular beam direction
pair for each of the declared maximum steering directions
(D.10), as well as the reference beam direction pair (D.8).
Declared for every beam (D.3).

(Note 12, 14)

D.12

Beamwidth

The beamwidth for the reference beam direction pair and the
four maximum steering directions. Declared for every beam
(D.3).

D.13

Equivalent beams

List of beams which are declared to be equivalent.
Equivalent beams imply that the beams are expected to
have identical OTA peak directions sets and intended to
have identical spatial properties at all steering directions
within the OTA peak directions set when presented with
identical signals. All declarations (D.4 — D.12) made for the
beams are identical and the transmitter unit, RDN and
antenna array responsible for generating the beam are of
identical design.

D.14

Parallel beams

List of beams which have been declared equivalent (D.13)
and can be generated in parallel using independent RF
power resources.

Independent power resources mean that the beams are
transmitted from mutually exclusive transmitter units.

D.15

Number of carriers at
maximum TRP

The number of carriers per operating band the BS is capable
of generating at maximum TRP declared for every beam
(D.3).

n/a

D.16

Operating bands with
multi-band dependencies

List of operating bands which are generated using
transceiver units supporting operation in multiple operating
bands through common active RF components. Declared for
each operating band for which multi-band transceiver is
used.

n/a

D.17

Maximum radiated Base
Station RF Bandwidth

Maximum Base Station RF Bandwidth in the operating band,
declared for each supported operating band (D.4).
(Note 15)

D.18

Maximum Radio
Bandwidth of the
operating band with
multi-band dependencies

Largest Radio Bandwidth that can be supported by the
operating bands with multi-band dependencies.
Declared for each supported operating band which has
multi-band dependencies (D.16).

n/a
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Declaration Declaration Description Applicability
identifier (Note 1)
BStype | BS | BS
1-H type |type
(Note 2) | 1-O | 2-O
D.19 Total RF bandwidth Total RF bandwidth BW1t of transmitter and receiver, c X X
(BWiot) declared per the band combinations (D.52).
D.20 CA-only operation Declared of CA-only (with equal power spectral density c X X
among carriers) but not multiple carriers operation, declared
per operating band (D.4) and per beam (D.3).
D.21 Total number of Total number of supported carriers for operating bands c X n/a
supported carriers for declared to have multi-band dependencies (D.16).
operating bands with
multi-band dependencies
D.22 Contiguous or non- Ability of BS to support contiguous or non-contiguous (or c X X
contiguous spectrum both) frequency distribution of carriers when operating multi-
operation support carrier in an operating band.
D.23 OSDD identifier A unique identifier for the OSDD. X X n/a
D.24 OSDD operating band Operating band supported by the OSDD, declared for every X X n/a
support OSDD (D.23).
(Note 5)
D.25 OTA sensitivity The BS supported SCS and channel bandwidth per X X n/a
supported BS channel supported SCS by each OSDD.
bandwidth and SCS
D.26 Redirection of receiver Ability to redirect the receiver target related to the OSDD. X X n/a
target support
D.27 Minimum EIS for FR1 The minimum EISminsens requirement (i.e. maximum X X n/a
(EISminsens) allowable EIS value) applicable to all sensitivity ROAOA per
OSDD.
Declared per NR supported channel BW for the OSDD
(D.30).
The lowest EIS value for all the declared OSDD's is called
minSENS, while its related range of angles of arrival is
called minSENS RoA0A.
(Note 6)
D.28 EIS REFSENS for FR2 The EISrersens_som level applicable in the OTA REFSENS n/a n/a X
(EISREFsENS_s0M) ROAOA, (used as a basis for the derivation of the FR2
EISrersens for other channel bandwidths supported by BS).
(Note 7)
D.29 Receiver target reference |The sensitivity ROAOA associated with the receiver target X X n/a
direction Sensitivity reference direction (D.31) for each OSDD.
Range of Angle of Arrival
D.30 Receiver target For each OSDD the associated union of all the sensitivity X X n/a
redirection range ROAOA achievable through redirecting the receiver target
related to the OSDD.
(Note 8)
D.31 Receiver target reference |For each OSDD an associated direction inside the receiver X X n/a
direction target redirection range (D.30).
(Note 9)
D.32 Conformance test For each OSDD that includes a receiver target redirection X X n/a
directions sensitivity range, four sensitivity ROA0OA comprising the conformance
ROAOA test directions (D.33).
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Declaration
identifier

Declaration

Description

Applicability

(Note 1)

BS type
1-H
(Note 2)

BS

type
1-0

BS

type
2-0

D.33

Conformance test
directions

For each OSDD four conformance test directions.
If the OSDD includes a receiver target redirection range the
following four directions shall be declared:

1) The direction determined by the maximum ¢ value
achievable inside the receiver target redirection
range, while 8 value being the closest possible to the
receiver target reference direction.

2) The direction determined by the minimum ¢ value
achievable inside the receiver target redirection
range, while 0 value being the closest possible to the
receiver target reference direction.

3) The direction determined by the maximum 6 value
achievable inside the receiver target redirection
range, while ¢ value being the closest possible to the
receiver target reference direction.

4) The direction determined by the minimum 6 value
achievable inside the receiver target redirection
range, while ¢ value being the closest possible to the
receiver target reference direction.

If an OSDD does not include a receiver target redirection
range the following 4 directions shall be declared:

1) The direction determined by the maximum ¢ value
achievable inside the sensitivity ROA0A, while 8
value being the closest possible to the receiver target
reference direction.

2) The direction determined by the minimum ¢ value
achievable inside the sensitivity ROA0OA, while ©
value being the closest possible to the receiver target
reference direction.

3) The direction determined by the maximum 6 value
achievable inside the sensitivity ROA0A, while ¢
value being the closest possible to the receiver target
reference direction.

4) The direction determined by the minimum 6 value
achievable inside the sensitivity ROAOA, while @
value being the closest possible to the receiver target
reference direction.

X

X

n/a

D.34

OTA coverage range

Declared as a single range of directions within which
selected TX OTA requirements are intended to be met.
(Note 10)

D.35

OTA coverage range
reference direction

The direction describing the reference direction of the OTA
converge range (D.34).
(Note 11)

D.36

OTA coverage range
maximum directions

The directions corresponding to the following points:

1) The direction determined by the maximum ¢ value
achievable inside the OTA coverage range, while 6
value being the closest possible to the OTA coverage
range reference direction.

2) The direction determined by the minimum ¢ value
achievable inside the OTA coverage range, while 6
value being the closest possible to the OTA coverage
range reference direction.

3) The direction determined by the maximum 6 value
achievable inside the OTA coverage range, while ¢
value being the closest possible to the OTA coverage
range reference direction.

4) The direction determined by the minimum 6 value
achievable inside the OTA coverage range, while @
value being the closest possible to the OTA coverage
range reference direction.
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Declaration Declaration Description Applicability
identifier (Note 1)
BStype | BS | BS
1-H type |type
(Note 2) | 1-O | 2-O
D.37 The rated carrier OTA BS |Prated,c,Trr iS declared as TRP OTA power per carrier, n/a X X
power, Prated,c,TRP declared per supported operating band.
(Note 12, 14)
D.38 Rated transmitter TRP, Rated total radiated output power. n/a X X
Prated,t, TRP Declared per supported operating band.
(Note 12,14)
D.39 CLTA placement for co- |The manufacturer shall declare the side of EUT where n/a X n/a
location test radiating elements are placed closest to the edge of EUT
when applicable. The CLTA shall be placed at the EUT side
where radiating elements are placed closest.
D.40 Spurious emission Declare the BS spurious emission category as either c X X
category category A or B with respect to the limits for spurious
emissions, as defined in Recommendation ITU-R SM.329
[5].
D.41 Additional operating band |The manufacturer shall declare whether the BS under test is c X X
unwanted emissions intended to operate in geographic areas where the
additional operating band unwanted emission limits defined
in clause 6.7.4 apply.
(Note 16)
D.42 Co-existence with other  |The manufacturer shall declare whether the BS under test is c X X
systems intended to operate in geographic areas where one or more
of the systems GSM850, GSM900, DCS1800, PCS1900,
UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in
another operating band are deployed.
D.43 Co-location with other The manufacturer shall declare whether the BS under test is c X n/a
base stations intended to operate co-located with Base Stations of one or
more of the systems GSM850, GSM900, DCS1800,
PCS1900, UTRA FDD, UTRA TDD and/or E-UTRA
operating in another operating band.
D.44 Single-band RIB or multi- |List of single-band RIB and/or multi-band RIB for the c X n/a
band RIB supported operating bands (D.4).
D.45 Single or multiple carrier |BS capability to operate with a single carrier (only) or c X X
multiple carriers. Declared per supported operating band,
per RIB.
(Note 17)
D.46 Maximum number of Maximum number of supported carriers. Declared per c X X
supported carriers per supported operating band, per RIB.
operating band (Note 15)
D.47 Total maximum number  |Maximum number of supported carriers for all supported c X X
of supported carriers operating bands. Declared per RIB.
D.48 Other band combination |Declare any other limitation under simultaneous operation in c X n/a
multi-band restrictions the declared band combinations (D.16), which have any
impact on the test configuration generation.
D.49 Necells Number corresponding to the minimum number of cells that c n/a | nla
can be transmitted by a BS in a particular operating band.
Declared per operating band (D.4).
D.50 Maximum supported Maximum supported power difference between carriers in c X X
power difference each supported operating band. Declared per operating
between carriers band (D.4).
D.51 Maximum supported Maximum supported power difference between any two c X n/a
power difference carriers in any two different supported operating bands.
between carriers is Declared per operating bands combination (D.52).
different operating bands
D.52 Operating band List of operating bands combinations supported by single- c X n/a
combination support band RIB(s) and/or multi-band RIB(s) of the BS.
D.53 OTA REFSENS RoA0A |Range of angles of arrival associated with the OTA n/a X X
REFSENS.
D.54 OTA REFSENS receiver |Reference direction inside the OTA REFSENS RoAo0A n/a X X
target reference direction |(D.53).
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Declaration Declaration Description Applicability
identifier (Note 1)
BStype | BS | BS
1-H type |type
(Note 2) | 1-O | 2-O
D.55 OTA REFSENS The following four OTA REFSENS conformance test n/a X X
conformance test directions shall be declared:
directions 1) The direction determined by the maximum ¢ value
achievable inside the OTA REFSENS RoA0A, while
0 value being the closest possible to the OTA
REFSENS receiver target reference direction.
2) The direction determined by the minimum ¢ value
achievable inside the OTA REFSENS RoAO0A, while
0 value being the closest possible to the OTA
REFSENS receiver target reference direction.
3) The direction determined by the maximum 6 value
achievable inside the OTA REFSENS RoA0A, while
¢ value being the closest possible to the OTA
REFSENS receiver target reference direction.
4) The direction determined by the minimum 6 value
achievable inside the OTA REFSENS RoAO0A, while
¢ value being the closest possible to the OTA
REFSENS receiver target reference direction.
D.56 Supported frequency List of supported frequency ranges representing fractional X X X
range of the NR bandwidths (FBW) of operating bands with FBW larger than
operating band 6%.
D.57 Rated beam EIRP at The rated EIRP level per carrier at lower frequency range of X X X
lower end of the the fractional bandwidth (Prated,c.Fewiow), at the beam peak
fractional bandwidth direction associated with a particular beam direction pair for
(Prated,c,FBwiow) each of the declared maximum steering directions (D.10), as
well as the reference beam direction pair (D.8).
Declared per beam for all supported frequency ranges
(D.56).
(Note 12, 13, 14, 15)
D.58 Rated beam EIRP at The rated EIRP level per carrier at higher frequency range of X X X
higher frequency range  |the fractional bandwidth (Prated.c,Fewhigh), at the beam peak
of the fractional direction associated with a particular beam direction pair for
bandwidth (Prated,c Fewnigh) |each of the declared maximum steering directions (D.10), as
well as the reference beam direction pair (D.8).
Declared per beam for all supported frequency ranges in
(D.56).
(Note 12, 13, 14 ,15)
D.59 Relation between If the rated transmitter TRP and total number of supported n/a X X
supported maximum RF |carriers are not simultaneously supported, the manufacturer
bandwidth, number of shall declare the following additional parameters:
carriers and Rated - The reduced number of supported carriers at the rated
maximum TRP transmitter TRP;
- The reduced total output power at the maximum number
of supported carriers.
D.60 Inter-band CA Declaration of operating band(s) combinations supporting c X X
inter-band CA. Declared per operating band combination
(D.52).
D.61 Intra-band contiguous CA |Declaration of operating band(s) supporting intra-band c X X
contiguous CA. Declared per operating band with CA
support.
D.62 Intra-band non- Declaration of operating band(s) supporting intra-band c X X
contiguous CA non-contiguous CA. Declared per operating band with CA
support.
D.100 PUSCH mapping type Declaration of the supported PUSCH mapping type for FR1 c X n/a
as specified in TS 38.211 [20], i.e., type A, type B or both.
D.101 PUSCH additional DM- Declaration of the supported additional DM-RS position(s) n/a n/a X
RS positions for FR2, i.e., pos0, pos1, or both.
D.102 PUCCH format Declaration of the supported PUCCH format(s) as specified c X X
in TS 38.211 [20], i.e., format O, format 1, format 2, format 3,
format 4.
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Declaration Declaration Description Applicability
identifier (Note 1)

BStype | BS | BS
1-H type |type
(Note 2) | 1-O | 2-O

D.103 PRACH format and SCS |Declaration of the supported PRACH format(s) as specified c X X
in TS 38.211 [20], i.e., format: 0, A1, A2, A3, B4, CO, C2.
Declaration of the supported SCS(s) per supported PRACH
format with short sequence, as specified in TS 38.211 [20],
ie.
- For BS type 1-O: 15 kHz, 30 kHz or both.
- For BS type 1-O: 60 kHz, 120 kHz or both.
D.104 Additional DM-RS for Declaration of the supported additional DM-RS for PUCCH c X X
PUCCH format 3 format 3: without additional DM-RS, with additional DM-RS
or both.
D.105 Additional DM-RS for Declaration of the supported additional DM-RS for PUCCH c X X
PUCCH format 4 format 4: without additional DM-RS, with additional DM-RS
or both.

D.106 PUSCH PT-RS Declaration of PT-RS in PUSCH support: without PT-RS, n/a n/a X

with PT-RS or both.

D.107 PUCCH multi-slot Declaration of multi-slot PUCCH support. c X n/a

D.108 UL CA For the highest supported SCS, declaration of the carrier c X X

combination with the largest aggregated bandwidth. If there
is more than one combination, the carrier combination with
the largest number of carriers shall be declared.

NOTE 1: Manufacturer declarations applicable per BS requirement set were marked as “x”. Manufacturer declarations not
applicable per BS requirement set were marked as “n/a”.

NOTE 2: For BS type 1-H, the only radiated declarations are related to EIRP and EIS requirements. For BS type 1-H
declarations required for the conducted requirements testing, refer to TS 38.141-1 [3]. For declarations marked as
‘c’, related conducted declarations in TS 38.141-1 [3] apply.

NOTE 3: Depending on the capability of the system some of these beams may be the same. For those same beams, testing
is not repeated.

NOTE 4: These operating bands are related to their respective single-band RIBs.

NOTE 5: As each identified OSDD has a declared minimum EIS value (D.27), multiple operating band can only be declared if
they have the same minimum EIS declaration.

NOTE 6: If the BS type 1-H or BS type 1-O is not capable of redirecting the receiver target related to the OSDD then there is
only one RoAoOA applicable to the OSDD.

NOTE 7: Although EISrersens_som level is based on a reference measurement channel with BW channet = 50 MHz, it does not
imply that BS has to support 50 MHz channel bandwidth.

NOTE 8: Not applicable for BS type 2-O.

NOTE 9: For an OSDD without receiver target redirection range, this is a direction inside the sensitivity ROAOA.

NOTE 10: OTA coverage range is used for conformance testing of such TX OTA requirements as occupied bandwidth,
frequency error, TAE or EVM.

NOTE 11: The OTA coverage reference direction may be the same as the Reference beam direction pair (D.8) but does not
have to be.

NOTE 12: If a BS type 2-O is capable of 64QAM DL operation then two rated output power declarations may be made. One
declaration is applicable when configured for 64QAM transmissions and the other declaration is applicable when not
configured for 64QAM transmissions.

NOTE 13: If D.57 and D.58 are declared for certain frequency range (D.56), there shall be no “Rated beam EIRP” declaration
(D.11) for the operating band containing that particular frequency range.

NOTE 14: If a BS type 1-H or BS type 1-O is capable of 256QAM DL operation then two rated output power declarations may
be made. One declaration is applicable when configured for 256 QAM transmissions and the other declaration is
applicable when not configured for 256 QAM transmissions.

NOTE 15: Parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be the same
unless they are separately declared.

NOTE 16: If BS is declared to support Band n20 (D.4), the manufacturer shall declare if the BS may operate in geographical
areas allocated to broadcasting (DTT). Additionally, related declarations of the emission levels and maximum output
power shall be declared.

NOTE 17: In case of BS type 1-H, this declaration applies per TAB connector.
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4.7 Test configurations

4.7.1 General

The test configurations shall be constructed using the methods defined below subject to the parameters declared by the
manufacturer aslisted in clause 4.6.

The applicable test models for generation of the carrier transmit test signal are defined in clause 4.9.2.

NOTE: Incase, carriers are shifted to align with the channel raster Foffset.
4.7.2  Test signal configurations

4.7.2.1 Test signal used to build Test Configurations

The signal's BS channel bandwidth and subcarrier spacing used to build NR Test Configurations shall be selected
according to tables 4.7.2.1-1 and 4.7.2.1-2.

Table 4.7.2.1-1: Signal to be used to build NR TCs for BS type 1-H and BS type 1-O

Operating band characteristics FoL_high — FoL_tow < Fou_nigh — FoL_tow 2
100 MHz 100 MHz
TC signal BW _channel 5 MHz (Note) 20 MHz (Note)
characteristics Subcarrier spacing Smallest supported subcarrier spacing
declared per operating band (D.7)

Note: If this BS channel bandwidth is not supported, the narrowest supported BS channel
bandwidth declared per operating band (D.7) shall be used.

Table 4.7.2.1-2: Signal to be used to build NR TCs for BS type 2-O

Operating band characteristics FoL_nigh — FoL_low < 3250 MHz
TC signal BW channel 100 MHz (Note 1, Note 2)
characteristics Subcarrier spacing Smallest supported subcarrier spacing
declared per operating band (D.7)

Note 1: BS vendor can decide to test with 50 MHz BS channel bandwidth and smallest
supported SCS declared per operating band (D.7) instead of 100 MHz BS channel
bandwidth in certain regions, where spectrum allocation and regulation require testing
with 50 MHz.

Note 2: If this BS channel bandwidth is not supported, the narrowest supported BS channel
bandwidth declared per operating band (D.7) shall be used.

4.7.2.2 NRTC1: Contiguous spectrum operation
The purpose of test configuration NRTC1 isto test all BS requirements excluding CA occupied bandwidth.

For NRTC1 used in receiver tests only the two outermost carriers within each supported operating band need to be
generated by the test equipment.

47221 NRTC1 generation
NRTCL1 shall be constructed on a per band basis using the following method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth for contiguous operation (D.17).

- Select the carrier to be tested according to 4.7.2.1 and place it adjacent to the lower Base Sation RF Bandwidth
edge. Place same signa adjacent to the upper Base Station RF Bandwidth edge.

- For transmitter tests, select as many carriers (according to 4.7.2.1) that the beam supports within a band and that
fit in the rest of the declared maximum Base Sation RF Bandwidth. Place the carriers adjacent to each other
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starting from the upper Base Sation RF Bandwidth edge. The nomina carrier spacing defined in TS 38.104 [2]
clause 5.4.1 shall apply;

The test configuration should be constructed on a per band basis for all component carriers of the inter-band CA bands
declared to be supported by the beam (D.60). All configured component carriers are transmitted simultaneously in the
tests where the transmitter should be on.

4.7.2.2.2 NRTCL1 power allocation
Set the number of carriersto the number of carriers at maximum TRP (D.15).
For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.

For al other requirements set the power of each carrier to the same level so that the sum of the carrier powers equals the
rated transmitter TRP Praeq, 1 7re (D.38).

For a beam declared to support CA-only operation (D.20), set the power spectral density of each carrier to the same
level so that the sum of the carrier power equals the same value as above.

4.7.2.3 NRTC2: Contiguous CA occupied bandwidth
NRTC2 in this clause is used to test CA occupied bandwidth.

47231 NRTC2 generation
NRTC2 shall be constructed on a per band basis using the following method:

- All component carrier combinations supported by the beam, which have different sum of channel bandwidths of
component carrier, shall be tested. For all component carrier combinations which have the same sum of channel
bandwidths of component carriers, only one of the component carrier combinations shall be tested.

- Of al component carrier combinations which have same sum of channel bandwidths of component carrier, select
those with the narrowest carrier with the smallest supported subcarrier spacing declared per operating band
(D.7) at the lower Base Station RF Bandwidth edge.

- Of the combinations selected in the previous step, select one with the narrowest carrier with the smallest
supported subcarrier spacing declared per operating band (D.7) at the upper Base Station RF Bandwidth edge.

- If there are multiple combinations fulfilling previous steps, select the one with the smallest number of
component carrier.

- If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the
smallest supported subcarrier spacing declared per operating band (D.7) being adjacent to the lowest carrier.

- If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the
smallest supported subcarrier spacing declared per operating band (D.7) being adjacent to the highest carrier.

- If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the
smallest supported subcarrier spacing declared per operating band (D.7) being adjacent to the carrier which has
been selected in the previous step.

- If there are multiple combinations fulfilling previous steps, repeat the previous step until there isonly one
combination | eft.

- Thenominal channel spacing defined in TS 38.104 [2] clause 5.4.1 shall apply.

4.7.2.3.2 NRTC2 power allocation
Set the number of carriersto the number of carriers at maximum TRP (D.15).
For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.

Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated
transmitter TRP Praedstre (D.38).
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4.7.2.4 NRTC3: Non-contiguous spectrum operation
The purpose of NRTC3 is to test NR multicarrier non-contiguous aspects.

For NRTC3 used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment;
other supported carriers are optional to be generated.

47.24.1 NRTCS3 generation
NRTC3 is constructed on a per band basis using the following method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth for non-contiguous operation (D.17). The Base Station RF Bandwidth consists of one sub-
block gap and two sub-blocks located at the edges of the declared maximum radiated Base Sation RF Bandwidth
for non-contiguous operation (D.17).

- Select the carrier to be tested according to 4.7.2.1. Place it adjacent to the upper Base Station RF Bandwidth edge
and another similar carrier adjacent to the lower Base Sation RF Bandwidth edge.

- For single-band operation receiver tests, if the remaining gap is at least 15 MHz (or 60 MHz if channel
bandwidth of the carrier to be tested is 20 MHZz) for FR1 or 150 MHz for FR2 plus two times the channel
bandwidth used in the previous step and the beam supports at least 4 carriers, place aNR carrier of this channel
bandwidth adjacent to each already placed carrier for each sub-block. The nominal channel spacing defined in
TS38.104 [2] clause 5.4.1 shall apply.

- The sub-block edges adjacent to the sub-block gap shall be determined using the specified Fortset_nigh and
Forrset 10w fOr the carriers adjacent to the sub-block gap.

4.7.2.4.2 NRTC3 power allocation
Set the number of carriersto the number of carriers at maximum TRP (D.15).
For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.

For al other requirements set the power of each carrier to the same level so that the sum of the carrier powers equals the
rated transmitter TRP Praeq, t Tre (D.38).

4.7.2.5 NRTC4: Multi-band test configuration for full carrier allocation

The purpose of NRTC4 isto test beams which have been generated using transceiver units supporting operationin
multiple operating bands through common active RF components, considering maximum supported number of carriers.

4.7.25.1 NRTC4 generation

NRTC4 is based on re-using the existing test configuration applicable per band on beams generated using Multi-band
transceiver units and hence have declared multi-band dependencies (D.16). It is constructed using the following
method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth (D.17).

- The number of carriers of each supported operating band shall be the declared total humber of supported carriers
for operating bands with multi-band dependenciesin each band (D.21). Carriers shall be selected according to
4.7.2.1 and shall first be placed at the outermost edges of the declared maximum radiated Radio Bandwidth
(D.18). Additional carriers shall next be placed at the edges of Base Station RF Bandwidth, if possible.

- Theadlocated Base Sation RF Bandwidth of the outermost bands shall be located at the outermost edges of the
declared maximum radiated Radio Bandwidth (D.18).

- Each concerned band shall be considered as an independent band and the corresponding test configuration shall

be generated in each band. The mirror image of the single band test configuration shall be used in the highest
band being tested for the beam.
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-- If an operating band with multi-band dependencies supports three carriers only, two carriers shall be placed in
one band according to the relevant test configuration while the remaining carrier shall be placed at the edge of
the maximum Radio Bandwidth in the other band.

- If the sum of the maximum base station RF bandwidths of each of the supported operating bands is greater than
the declared total RF bandwidth BW (D.19) of transmitter and receiver for the declared band combinations of
the BS, then repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the
operating band shall be reduced so that the declared total RF bandwidth is not exceeded and vice versa.

- If the sum of the maximum number of supported carrier of each supported operating bands with multi-band
dependencies (D.16) islarger than the declared total number of supported carriers for operating bands with
multi-band dependencies (D.21), repeat the steps above for test configurations where in each test configuration
the number of carriers of one of the operating band shall be reduced so that the total number of supported
carriersis not be exceeded and vice versa.

4.7.2.5.2 NRTC4 power allocation

Set the number of carriers to the total number of supported carriers for operating bands with multi-band dependencies
(D.21).

For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.

For al other requirements set the power of each carrier to the same level so that the sum of the carrier powers equals the
rated transmitter TRP Praeq, t Tre (D.38).

If the allocated number of carriersin an operating band exceeds the declared number of carriers at maximum TRP in an
operating band (D.15) the carriers should if possible be allocated to a different operating band.

4.7.2.6 NRTCS5: Multi-band test configuration with high PSD per carrier

The purpose of NRTC5 isto test multi-band operation aspects considering higher PSD cases with reduced number of
carriers and non-contiguous operation (if supported) in multi-band mode.

4.7.2.6.1 NRTC5 generation

NRTCS is based on re-using the existing test configuration applicable for operating bands using multi-band transceiver
units and hence have declared multi-band dependencies (D.16). It is constructed using the following method:

- The Base Sation RF Bandwidth of each supported operating band shall be the declared maximum radiated Base
Sation RF Bandwidth (D.17).

- The dlocated Radio Bandwidth of the outermost bands shall be located at the outermost edges of the declared
maximum Radio Bandwidth of the operating band with multi-band dependencies (D.18).

- The maximum number of carriersis limited to two per band. Carriers shall be selected according to 4.7.2.1 and
shall be placed at the outermost edges of the declared maximum Radio Bandwidth of the operating band with
multi-band dependencies (D.18).

- Each concerned band shall be considered as an independent band and the carrier placement in each band shall be
according to NRTC3, where the declared parameters for multi-band operation shall apply. Narrowest supported
BS channel bandwidth with the smallest subcarrier spacing declared per operating band (D.7) shall be used in
the test configuration.

- If an operating band with multi-band dependencies supports three carriers only, two carriers shall be placed in
one band according to the relevant test configuration while the remaining carrier shall be placed at the edge of
the maximum Radio Bandwidth in the other band.

- If the sum of the maximum base station RF bandwidths of each of the supported operating bands is greater than
the declared total RF bandwidth BW:q (D.19) of transmitter and receiver for the declared band combinations of
the BS, then repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the
operating band shall be reduced so that the declared total RF bandwidth BWq; of the operating band with multi-
band dependencies (D.18) is not exceeded and vice versa.
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4.7.2.6.2 NRTC5 power allocation

Set the number of carriersto the total number of supported carriers for operating bands with multi-band dependencies
(D.21).

For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.

For all other requirements set the power of each carrier to the same level so that the sum of the carrier powers equals the
rated transmitter TRP Praed, t,7re (D.38).

If the sum of the TRP for al carriersin an operating band(s) exceeds the sum of the rated carrier TRP output power
Prated.c,Tre (D.37) for the number of carriers at maximum TRP (D.15) in multi-band operation, the exceeded part shall, if
possible, be reallocated into the other band(s). If the TRP allocated for a carrier exceeds the declared rated carrier OTA
BS power, Pruaed . Tre, the exceeded power shall, if possible, be reallocated into the other carriers.

4.8 Applicability of requirements

4.8.1 Requirement set applicability

Intable 4.8.1-1, the requirement applicability for each requirement set is defined. For each requirement, the applicable
requirement clause in the specification is identified. Requirements not included in arequirement set is marked not
applicable (NA).

Table 4.8.1-1: Requirement set applicability

Requirement Requirement set
BS type 1-H |BS type 1-O |BS type 2-O
Radiated transmit power 6.2 6.2 6.2
OTA base station output power 6.3 6.3
OTA output power dynamics 6.4 6.4
OTA transmit ON/OFF power 6.5 6.5
OTA transmitted signal quality 6.6 6.6
OTA occupied bandwidth 6.7.2 6.7.2
OTA ACLR NA 6.7.3 6.7.3
OTA out-of-band emission 6.7.4 6.7.4
OTA transmitter spurious emission 6.7.5 6.7.5
OTA transmitter intermodulation 6.8 NA
OTA sensitivity 7.2 7.2 NA
OTA reference sensitivity level 7.3 7.3
OTA dynamic range 7.4 NA
OTA in-band selectivity and blocking 7.5 7.5
OTA out-of-band blocking 7.6 7.6
OTA receiver spurious emission 7.7 7.7
OTA receiver intermodulation NA 7.8 7.8
OTA in-channel selectivity 7.9 7.9
Radiated performance requirements 8 8

4.8.2  Applicability of test configurations for single-band RIB

The applicable test configurations are specified in the tables below for each the supported RF configuration, which shall
be declared according to clause 4.6. The generation and power allocation for each test configuration is defined in clause
4.7. This clause contains the test configurations for single-band RIB.

For aBS declared to be capable of single carrier operation only, asingle carrier (SC) shall be used for testing.

For asingle-band RIB declared to support multi-carrier and/or CA operation in contiguous spectrum operation, the test
configurations in the second column of table 4.8.2-1 shall be used for testing.

For asingle-band RIB declared to support multi-carrier and/or CA operation in contiguous and non-contiguous
spectrum and where the parameters in the manufacturer's declaration according to clause 4.6 are identical for contiguous
(C) and non-contiguous (NC) spectrum operation, the test configurationsin the third column of table 4.8.2-1 shall be
used for testing.
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For a single-band RIB declared to support multi-carrier and/or CA in contiguous and non-contiguous spectrum and
where the parameters in the manufacture's declaration according to clause 4.6 are not identical for contiguous and non-
contiguous spectrum operation, the test configurations in the fourth column of table 4.8.2-1 shall be used for testing.

Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest
supported BS channel bandwidth with the smallest supported subcarrier spacing declared per operating band (D.7).

Table 4.8.2-1: Test configurations for a single-band RIB

BS test case

Contiguous
spectrum capable BS

C and NC capable
BS with identical

C and NC capable
BS with different

parameters parameters
Radiated transmit power NRTC1 NRTC1 NRTC1, NRTC3
OTA base station maximum output power NRTC1 NRTC1 NRTC1, NRTC3

OTA RE Power control dynamic range

Tested with Error
Vector Magnitude

Tested with Error
Vector Magnitude

Tested with Error
Vector Magnitude

OTA total power dynamic range

SC

SC

SC

OTA transmit ON/OFF power (only applied for
NR TDD BS)

NRTC1

NRTC1

NRTC1, NRTC3

OTA frequency error

Tested with Error
Vector Magnitude

Tested with Error
Vector Magnitude

Tested with Error
Vector Magnitude

OTA error Vector Magnitude

NRTC1

NRTC1

NRTC1, NRTC3

OTA time alignment error

NRTC1

NRTC1

NRTC1, NRTC3

OTA Occupied bandwidth

SC, NRTC2 (Note 1)

SC, NRTC2 (Note 1)

SC, NRTC2 (Note

1)
OTA ACLR NRTC1 NRTC1,NRTC3 NRTC1, NRTC3
OTA CACLR - NRTC3 NRTC3
OTA operating band unwanted emissions NRTC1, SC (Note 2) NRTC1, NRTC3, SC NRTC1, NRTC3,

(Note 2) SC (Note 2)

OTA transmitter spurious emissions NRTC1 NRTC3 NRTC1, NRTC3
OTA transmitter intermodulation NRTC1 NRTC1, NRTC3 NRTC1, NRTC3
OTA sensitivity SC SC SC
OTA reference sensitivity level SC SC SC
OTA dynamic range SC SC SC
OTA adjacent channel selectivity NRTC1 NRTC3 NRTC1, NRTC3
In-band blocking NRTC1 NRTC3 NRTC1, NRTC3
OTA out-of-band blocking NRTC1 NRTC3 NRTC1, NRTC3
OTA receiver spurious emissions NRTC1 NRTC3 NRTC1, NRTC3
OTA receiver intermodulation NRTC1 NRTC3 NRTC1, NRTC3
OTA in-channel selectivity SC SC SC

Note 1:  NRTC2 is only applicable when contiguous CA is supported.

Note 2:  OBUE SC shall be tested using the widest supported channel bandwidth and the highest supported subcarrier
spacing.

4.8.3  Applicability of test configurations for multi-band RIB

For amulti-band RIB, the test configuration in table 4.8.3-1 shall be used for testing.

Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest
supported BS channel bandwidth with the smallest supported subcarrier spacing declared per operating band (D.7).

NOTE:
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Table 4.8.3-1: Test configuration for a multi-band RIB

BS test case Test configuration
Radiated transmit power NRTC1/3 (Note 1), NRTC4
OTA base station maximum output power NRTC1/3 (Note 1), NRTC4
OTA RE power control dynamic range Tested with Error Vector Magnitude
OTA total power dynamic range SC
OTA transmit ON/OFF power (only applied for NR TDD BS) NRTC4
OTA frequency error Tested with Error Vector Magnitude
OTA Error Vector Magnitude NRTC1/3 (Note 1), NRTC4
OTA time alignment error NRTC1/3 (Note 1), NRTC5 (Note 2)
OTA occupied bandwidth SC, NRTC2 (Note 3)
OTA ACLR NRTC1/3 (Note 1), NRTCS5 (Note 4)
OTA CACLR NRTC3 (Note 1), NRTC5 (Note 4)
OTA operating band unwanted emissions NRTC1/3 (Note 1), NRTCS5,
SC (Note 5)
OTA transmitter spurious emissions NRTC1/3 (Note 1), NRTC5
OTA transmitter intermodulation NRTC1/3 (Note 1)
OTA sensitivity SC
OTA reference sensitivity level SC
OTA dynamic range SC
OTA adjacent channel selectivity NRTC5
In-band blocking NRTC5
OTA out-of-band blocking NRTC5
OTA receiver spurious emissions NRTC1/3 (Note 1), NRTC5
OTA receiver intermodulation NRTC5
OTA in-channel selectivity SC
Note 1:  NRTC1 and/or NRTC3 shall be applied in each supported operating band.
Note 2:  NRTCS is only applicable when inter-band CA is supported.
Note 3: NRTC2 is only applicable when contiguous CA is supported.
Note 4:  NRTC5 may be applied for Inter RF Bandwidth gap only.
Note 5: OBUE SC shall be tested using the widest supported channel bandwidth and the highest supported sub-
carrier spacing.

4.9 RF channels and test models

491 RF channels

For the single carrier testing many testsin this TS are performed with appropriate frequencies in the bottom, middle and
top channels of the supported frequency range of the BS. These are denoted as RF channels B (bottom), M (middie) and

T (top).
Unless otherwise stated, the test shall be performed with asingle carrier at each of the RF channelsB, M and T.

Many testsin this TS are performed with the maximum Base Station RF Bandwidth located at the bottom, middle and
top of the supported frequency range in the operating band. These are denoted as Brrsw (bottom), Mgesw (middle) and
Treaw (tOp).

Unless otherwise stated, the test shall be performed at Brraw, Mrraw and Trrew defined as following:

- Brrsw: maximum Base Sation RF Bandwidth located at the bottom of the supported frequency range in the
operating band.

- Mgesw: maximum Base Sation RF Bandwidth located in the middle of the supported frequency rangein the
operating band.

- Treew: Mmaximum Base Station RF Bandwidth located at the top of the supported frequency range in the
operating band.
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For a BS capable of multi-band operation and capable of dual-band operation, unless otherwise stated, the test shall be
performed at Brraw_T'reew and B'reew_TrraW defined as followi ng:

- Brrew_ T'resw: the Base Sation RF Bandwidths located at the bottom of the supported frequency range in the
lower operating band and at the highest possible simultaneous frequency position, within the maximum Radio
Bandwidth, in the upper operating band.

- B'resw_Trrew: the Base Sation RF Bandwidths located at the top of the supported frequency range in the upper
operating band and at the lowest possible simultaneous frequency position, within the maximum Radio
Bandwidth, in the lower operating band.

NOTE: Brrew_T'rrew = B'reew_Trrew = Brreaw_Trrew when the declared maximum Radio Bandwidth (See
clause 4.6) spans both operating bands. Brrew_Trrew Means the Base Station RF Bandwidths are located
at the bottom of the supported frequency range in the lower operating band and at the top of the supported
frequency range in the upper operating band.

Occupied bandwidth test in this TS are performed with the aggregated BS channel bandwidth and sub-block
bandwidths located at the bottom, middle and top of the supported frequency range in the operating band. These are
denoted as Bew chame ca(bottom), Maw channe ca (Middle) and Tew chamel ca (top) for contiguous spectrum operation.

Unless otherwise stated, the test for contiguous spectrum operation shall be performed at Bew channe ca, Mew channd ca
and Tew chamnd ca defined as following:

- Baw cnanne ca: aggregated BS channel bandwidth located at the bottom of the supported frequency range in each
operating band;

- Maw crane ca: aggregated BS channel bandwidth located close in the middle of the supported frequency range in
each operating band;

- Tewchame ca: a@ggregated BS channel bandwidth located at the top of the supported frequency range in each
operating band.

When atest is performed by atest |aboratory, the position of B, M and T for single carrier, Breaw, Mrraw and Tresw fOr
single band operation, Bew channe ca, Mew channe ca @nd Tew channe ca fOr contiguous spectrum operation in the operating
band, the position of Bresw_T 'rraw and B'reew_Tresw iN the supported operating band combinations shall be specified
by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

49.2 Test models

4921 General

The following clauses will describe the NR test models needed for BStype 2-O. Note the NR FR1 test models described
in TS 38.141-1 [3] are also applicable for BStype 1-O conformance testing.

4922 NR FR2 test models

The set-up of physical channels for transmitter tests shall be according to one of the NR test models (NR- FR2-TM)
below. A reference to the applicable test model is made within each test.

The following general parameters are used by all NR test models:
- Durationis 2 radio framesfor TDD (20 ms)
- Thedotsare numbered 0 to 10x2* — 1 where 1 is the numerology corresponding to the subcarrier spacing
- Ngg isthe maximum transmission bandwidth configuration seen in table 5.3.2-2in TS 38.104 [2].
- Normal CP
- Virtual resource blocks of localized type

For NR FR2 TDD, test models are derived based on the uplink/downlink configuration as shown in the table 4.9.2.2-1
using information element TDD-UL-DL-ConfigCommon as defined in TS 38.331[22].
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Table 4.9.2.2-1: Configurations of TDD for BS type 2-O test models

Field name Value
referenceSubcarrierSpacing (kHz) 60 120
Periodicity (ms) for dI-UL-TransmissionPeriodicity | 1.25 | 1.25
nrofDownlinkSlots 3 7
nrofDownlinkSymbols 10 6
nrofUplinkSlots 1 2
nrofUplinkSymbols 2 4

Common physical channel parameters for all FR2 test models are specified in the following tables: table 4.9.2.2-2 for
PDCCH, table 4.9.2.2-3 and table 4.9.2.2-4 for PDSCH. Specific physical channel parameters for FR2 test models are
described in clauses 4.9.2.2.110 4.9.2.2.3.

Table 4.9.2.2-2: Common physical channel parameters for BS type 2-O PDCCH

Parameter Value
# of symbols used for control channel 2
Starting symbol number for control channel 0
# of CCEs allocated to PDCCH 1
Starting RB location for PDCCH 0
# of available REGs 6
Aggregation level 1
# of RBs not allocated for PDCCH in each symbol Nre — 3
Ratio of PDCCH EPRE to DM-RS EPRE 0dB
Boosting level of control channel 0dB

Table 4.9.2.2-3: Common physical channel parameters for BS type 2-O PDSCH

Parameter Value
mapping type PDSCH mapping type A
dmrs-TypeA-Position for the first DM-RS symbol 'pos2'
dmrs-AdditionalPosition for additional DM-RS symbol(s) 0
dmrs-Type for comb pattern Configuration type 1
maxLength 1
Ratio of PDSCH EPRE to DM-RS EPRE 0dB
PTRS configuration and density Lerrs=4
KpT-Rs =2
kRE = 00
Ratio of PT-RS EPRE to DM-RS EPRE 0dB

Table 4.9.2.2-4: Common physical channel parameters for PDSCH by RNTI for BS type 2-O test

models
Parameter | Value
PDSCH NRNTI = 0
Starting symbol 0

Ratio of PDSCH EPRE to PDCCH EPRE | 0dB
PDSCH NpNTI = 2

Starting symbol 2

Ratio of PDSCH EPRE to PDCCH EPRE | 0dB
Starting PRB location 0
Number of PRBs 3
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49221 NR FR2 test model 1.1 (NR-FR2-TM1.1)
This model shall be used for tests on:
- Radiated transmit power
- BSoutput power
- Transmit ON/OFF power
- TAE
- Unwanted emissions
- Occupied bandwidth
- ACLR
- Operating band unwanted emissions
- Transmitter spurious emissions
- Receiver spurious emissions

Common physical channel parameters are defined in section 4.9.2.2. Specific physical channel parameters for NR-FR2-
TM1.1 are defined in table 4.9.2.2.1-1.

Table 4.9.2.2.1-1: Specific physical channel parameters of NR-FR2-TM1.1

Parameter Value
# of PRBs PDSCH ngyr — 0 Nrs - 3
Modulation PDSCH ngym =0 QPSK
Starting RB location of PDSCH gy = 0 3
Modulation of PDSCH ngyr = 2 QPSK
Starting RB location of PDSCH ngyr — 2 0
49.2.2.2 NR FR2 test model 2 (NR-FR2-TM2)

This model shall be used for tests on:
- Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
- EVM of single 64QAM PRB allocation (at min power)
- Frequency error (at min power)

Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR2-
TM2 are defined in table 4.9.2.2.2-1.

Table 4.9.2.2.2-1: Specific physical channel parameters of NR-FR2-TM2

Parameter Value
# of 64QAM PDSCH PRBs 1
Level of boosting (dB) 0
Location of 64QAM PRB Slot RB n
3n 0 10 x 2¢#
n=0,...,[ 3 l—l
3n+1 INRB -0 (10 X 24 — 1 1
2 nEhe T T
3n+2 Npn — 1 [10 X 2# — 2
RB n=0,.., — |~ 1
# of PDSCH PRBs which are not allocated Ngg —1
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49223 NR FR2 test model 3.1 (NR-FR2-TM3.1)

This model shall be used for tests on:

Output power dynamics

- Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 64QAM
PRBs allocated)

Transmitted signal quality
- Frequency error

- EVM for 64QAM modulation (at max power)

NOTE: EVM shdl be evaluated over PDSCH allocated PRBs with nyyp = 0 and ngyp = 2.

Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR2-
TM3.1 shall be defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 64QAM.

49.2.3 Data content of physical channels and signals for NR-FR2-TM

Randomisation of the data content is obtained by utilizing a PN sequence generator and the length-31 Gold sequence
scrambling of TS 38.211 [20], clause 5.2.1 which isinvoked by al physical channels prior to modulation and mapping
to the RE grid. An appropriate number of '0" bits shall be generated prior to the scrambling.

Initialization of the scrambler and RE-mappers as defined in TS 38.211 [20] use the following additional parameters:

N&' = 1 for the lowest configured carrier, N = 2 for the 2 lowest configured carrier, ... N&' = n for the
n" configured carrier

Antenna ports starting with 2000 for PDCCH

g = 0 (single code word)

For NR-FR2-TM1.1 when used for TAE requirement of two-layers MIM O transmission
Rank 2, two layers, no precoding

Antenna ports starting with 1000 and 1001 for PDSCH

Otherwise

Rank 1, single layer

49.23.1 PDCCH

CORESET __
Nsymb =2

PDCCH modulation to be QPSK as described in TS 38.211 [20], clause 5.1.3.

For each dlot the required amount of bits for all PDCCHs s asfollows:. 1(# of PDCCH) * 1(# of CCE per
PDCCH) * 6(REG per CCE) * 9(data RE per REG) * 2(bits per RE) with these parameters according to the NR-
FR2-TM definitionsin clause 4.4.9.2.2.

Generate this amount of bits according to the output of the PN23 sequence generator [28]. The PN sequenceis
initialized once with a starting seed of “all ones’. The PN sequence is continuous over the slot boundaries and
initialized only oncein thefirst allocated slot of each frame.

1 CCE shall be according to TS 38.211 [20], clause 7.3.2. PDCCH using non-interleaved CCE-to-REG mapping.
PDCCH occupies the first two symbols for 6 resource-element groups, where a resource element group egquals
one resource block during one OFDM symbol.
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Perform PDCCH scrambling according to TS 38.211 [20], clause 7.3.2.3.
Npp = N&' in DM-RS sequence generation in TS 38.211 [20], clause 7.4.1.3.
ngyrr = 0 in scrambling sequence generation in TS 38.211 [20], clause 7.3.2.3.

Perform mapping to REs according to TS 38.211 [20], clause 7.3.2.5.

49.2.3.2 PDSCH

Generate this amount of bits according to the output of the PN23 sequence generator [28]. The PN sequenceis
initialized once with a starting seed of “all ones’. The PN sequence is continuous over the slot boundaries and
initialized only oncein thefirst allocated slot of each frame.

NR-FR2-TMs utilize 1 or 2 user PDSCH transmissions distinguished by nyyr. For each NR-FR2-TM, PRBs are
mapped to user (ngzy7) asfollows:

Table 4.9.2.3.2-1: Mapping of PRBs to Ngyy, for NR-FR2-TM

Test model Nen Number of users
NR-FR2-TM1.1 | 2 for PRBs located in PRB#0-2 2
0 for remaining PRBs
NR-FR2-TM2 2 for all PRBs 1
NR-FR2-TM3.1 | 2 for PRBs located in PRB#0-2 2
0 for remaining PRBs

Perform user specific scrambling according to TS 38.211 [20], clause 7.3.1.1.

— cell
np = Npp

Perform modulation of the scrambled bits with the modulation scheme defined for each user according to
TS38.211[20], clause7.3.1.2.

Perform mapping of the complex-valued symbolsto layer according to TS 38.211 [20], clause 7.3.1.3.

x© (i) = d© (i) Ml%e{, = MS()?r)nb Complex-valued modulation symbols d(@ (0),...,d(q)(Ms(3,)nb—l) for
codeword g shall be mapped onto the layers x(i) = [x“’) i .. x@7?P (i)]T i :0,1...,M;§,yneg—1 wherev is
equal to 1.

Perform PDSCH mapping type A according to TS 38.211 [20].

PDSCH resource allocation according to TS 38.214 [21] as following;

- NR-FR2-TM1.1, NR-FR2-TM3.1: type 1 for PDSCH with ngnti = O, Nrnmi = 2

- NR-FR2-TM2: type 1 for PDSCH with ngnmi = 2

DM-RS sequence generation according to TS 38.211 [20], clause 7.4.1.1.1 where | isthe OFDM symbol number
within the dot with symbolsindicated by table 4.9.2.2-3.

nscip _ pycell
Npy~" = Npp
Ngep = 0

DM-RS mapping according to TS 38.211 [20], clause 7.4.1.1.2 with parameters listed in table 4.9.2.2-3.

For NR-FR2-TM PT-RS sequence generation according to TS 38.211 [20], clause 7.4.1.2.1, with parameters
listed in table 4.9.2.2-3.

For NR-FR2-TM PT-RS mapping according to TS 38.211 [20], clause 7.4.1.2.2, with parameters listed in table
4.9.2.2-3.
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4.10 Requirements for contiguous and non-contiguous spectrum

A spectrum alocation where a BS operates can either be contiguous or non-contiguous. Unless otherwise stated, the
requirements in the present specification apply for BS configured for both contiguous spectrum operation and non-
contiguous spectrum operation.

For BS operation in non-contiguous spectrum, some requirements apply both at the Base Station RF Bandwidth edges
and inside the sub-block gaps. For each such requirement, it is stated how the limits apply relative to the Base Station
RF Bandwidth edges and the sub-block edges respectively.

4.11 Requirements for BS capable of multi-band operation

For multi-band RIB, the radiated test requirements in clause 6 and 7 apply separately to each supported operating band,
unless otherwise stated. For some radiated test requirements, it is explicitly stated that specific additions or exclusions
to the test requirement apply at multi-band RIB(s) as detailed in the requirement clause.

BStype 1-O may be capable of supporting operation in multiple operating bands with one of the following
implementations at the radiated interface boundary:

- All RIBs are single-band RIBs.
- All RIBsare multi-band RIBs.

- A combination of single-band RIBs and multi-band RIBs provides support of the BStype 1-O capability of
operation in multiple operating bands.

For multi-band RIBs supporting the bands for TDD, the radiated test requirements in the present specification assume
no simultaneous uplink and downlink occur between the bands.

NOTE: The radiated test requirements for multi-band RIBs supporting bands for both FDD and TDD are not
covered by the present release of this specification.

4.12  Co-location requirements

4121 General

Co-location requirements are requirements which are based on assuming the BStype 1-O is co-located with another BS
of the same base station class. They ensure that both co-located systems can operate with minimal degradation to each
other.

The co-location requirements in table 4.12.1-1 rely on a co-location reference antenna used to mimic a base station to
base station co-location scenario.

Table 4.12.1-1: Co-location requirements

Clause number Requirement Co-location Type
reference antenna
operation
6.5 OTA transmit ON/OFF power Measure emission Mandatory
for FR1
6.7.5.3 OTA spurious emission: Measure emission Optional based on
6.7.5.5 Protection of the BS receiver of declaration

own or different BS
OTA spurious emission: Co-
location with other base

stations
6.8 OTA transmitter Inject the interferer Mandatory
intermodulation signal
7.6.3 OTA out-of-band blocking: Co- Inject the interferer Optional based on
location with other base signal declaration
stations
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The OTA transmit ON/OFF power requirement and OTA transmitter intermodul ation requirement are mandatory
requirements where the test requirement is derived using the co-location reference antenna, which represents the worst-
case scenario.

The co-location reference antenna is defined in TS 38.104 [2].
4.12.2 Co-location test antenna

41221 General

Co-location requirements are specified as power levelsinto or out of the conducted interface of the co-location
reference antenna. For conformance testing the requirements are trandlated to the input or output of a co-location test
antenna (CLTA).

A CLTA isapractical antenna which can be used to test conformance to the co-location requirements.

412.2.2 Co-location test antenna characteristics

A co-location test antenna is a practical passive antennathat is used for conformance testing of the co-location
requirements and is based on the definition of the co-location reference antenna. A CLTA shall comply with the
requirements specified in table 4.12.2.2-1.

Trandation of the requirements to other test antennas are not precluded but suitable translations between the co-location
reference antenna and test antenna must be provided to demonstrate that the method is within the specified MU.

NOTE: The currently defined CLTAS are suitable for testing BStype 1-O implemented with a planar antenna
array. The method for testing BS with other antenna array implementationsis not covered by the present
release of this specification.

Table 4.12.2.2-1: CLTA characteristics

Parameter In-band CLTA Out-of-band CLTAs
Vertical radiating dimension (h) Test object vertical N/A
radiating length +30%
Horizontal beam width 65° +10° 65° =+ 10°
Vertical beam width N/A The half-power vertical beam

width of the CLTA equals the
narrowest declared (D.3) vertical
beamwidth +3°
Polarization Match Match to in-band

Conducted interface return loss >10dB >10dB

NOTE: If a multi-column or multi-band antenna is used the column closest to the NR BS shall be selected
while other columns are terminated during testing.

4.12.2.3 Co-location test antenna alignment

The alignment between the NR BS under test and the co-location test antenna is described in table 4.12.2.3-1 and figure
4.12.2.3-1. The same physical alignment applies to in-band and out-of-band co-location requirements.

Table 4.12.2.3-1: CLTA alignment tolerances

Parameter
Edge-to-edge separation between the NR BS and the CLTA, d 0.1m+0.01 m
Vertical alignment Centre £ 0.01 m
Front alignment Radome front + 0.01 m
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NRBS type 1-O CLTA Side View
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Figure 4.12.2.3-1: Alignment of NR BS and CLTA

4.13 Format and interpretation of tests

Each test has a standard format:

X Title

All tests are applicable to all equipment within the scope of the present document, unless otherwise stated.
X.1 Definition and applicability

This clause gives the general definition of the parameter under consideration and specifies whether the test is applicable
to all equipment or only to a certain subset. Required manufacturer declarations may be included here.

X.2  Minimum requirement

This clause contains the reference to the clause to the 3GPP reference (or core) specification which defines the
mi ni mum requirement.

X.3 Test purpose

This clause defines the purpose of the test.
X.4  Method of test

X.4.1 Genera

In some cases there are alternative test procedures or initial conditions. In such cases, guidance for which initial
conditions and test procedures can be applied are stated here. In the case only one test procedure is applicable, that is
stated here.

X.4.2y First test method
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X.4.2y.1 Initial conditions

This clause defines the initial conditions for each test, including the test environment, the RF channels to be tested and
the basic measurement set-up. The OTA Test System is assumed to be correctly calibrated as part of theinitial
conditions. Calibration is not explicitly mentioned.

X.4.2y.2 Procedure

This clause describes the steps necessary to perform the test and provides further details of the test definition like
domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (e.g. averaging). The procedure may
comprise data processing of the measurement result before comparison with the test requirement (e.g. average result
from several measurement positions).

X.4.3y Alter native test method (if any)
If there are alternative test methods, each is described with itsinitial conditions and procedures.
X.5 Test requirement

This clause defines the pass/fail criteriafor the equipment under test, see clause 4.1.3 (Interpretation of measurement
results). Test requirements for every minimum requirement referred in clause X.2 are listed here. Cases where minimum
requirements do not apply need not be mentioned.

4.14  Reference coordinate system

Radiated requirements are stated in terms of electromagnetic characteristics (e.g. EIRP and EIS) at certain angles with
respect to the base station. To be able to declare radiated characteristics part of radiated requirements a reference
coordinate system is required. The reference coordinate system is should be associated to an identifiable physical
feature on the base station enclosure. The location of the origin and the orientation of the reference coordinate system
are for the base station manufacturer to declare.

The reference coordinate system is created of a Cartesian coordinate system with rectangular axis (X, y, z) and spherical
angles (6, ¢) asshowed in figure 4.14-1.

/
1
'
]
'
]
<V

Figure 4.14-1: Reference coordinate system
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¢ isthe anglein the x/y plane, between the x-axis and the projection of the radiating vector onto the x/y plane and is
defined between -180° and +180°, inclusive. 6 isthe angle between the projection of the vector in the x/y plane and the

radiating vector and is defined between -90° and +90°, inclusive. Note that 6 is defined as positive aong the down-tilt
angle.
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5 Operating bands and channel arrangement

For the NR operating bands specification, their channel bandwidth configurations, channel spacing and raster, as well as
synchronization raster specification, refer to TS 38.104 [2], clause 5 and its relevant clauses.

For radiated testing purposes in this specification, FR1 and FR2 operating bands are considered.
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6 Radiated transmitter characteristics

6.1 General

General test conditions for transmitter tests are given in clause 4, including interpretation of measurement results and
configurations for testing. BS configurations for the tests are defined in clause 4.5.

If beams have been declared equivalent and paralel (D.13, D.14), only arepresentative beam is necessary to be tested
to demonstrate conformance.

6.2 Radiated transmit power

6.2.1 Definition and applicability
Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.

For each declared beam, the requirement is based on declarations captured in clause 4.6 for a beam identifier (D.3),
reference beam direction pair (D.8), rated beam EIRP (D.11) at the beam's reference direction pair, OTA peak
directions set (D.9), the beam direction pairs at the maximum steering directions (D.10) and their associated rated
beam EIRP and beanwidth(s) for reference beam direction pair and maximum steering directions (D.12).

For adeclared beam identifier and beam direction pair, the rated beam EIRP level is the maximum power that the BSis
declared to radiate at the associated beam peak direction during the transmitter ON period.

For each beam peak direction associated with abeam direction pair within the OTA peak directions set, a specific rated
beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below.

Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed
inclause 6.2.4.1.

NOTE 1: The OTA peak directions set for abeam is the complete continuous or discrete set of al beam direction
for which the EIRP accuracy is intended to be achieved for the beam.

NOTE 2: A beamdirection pair consists of a beam centre direction and an associated beam peak direction.

NOTE 3: A declared EIRP valueis a value provided by the manufacturer for verification according to the
conformance specification declaration requirements, whereas a claimed EIRP value is provided by the
manufacturer to the equipment user for normal operation of the equipment and is not subject to formal
conformance testing.

For operating bands where the supported fractional bandwidth (FBW) islarger than 6%, two rated carrier EIRP
may be declared by manufacturer:

- Praedcrawiow fOr lower supported frequency range, and
- Praedc,rewhigh for higher supported frequency range.
For frequencies in between Frewiow and Frewnigh the rated carrier EIRP is:

- PratedcrBWIOW, fOr the carrier whose carrier frequency is within frequency range Frawiow < f < (Frewiow +Frawhign) /
21

- Praedcrewnigh, fOr the carrier whose carrier frequency is within frequency range (Frawiow +Frawnign) / 2 < f
<Frawhigh-

Radiated transmit power is directional requirement applicable to BStype 1-H, BStype 1-O and BStype 2-0O.

6.2.2 Minimum requirement

Radiated transmit power minimum requirement for BStype 1-H and BStype 1-O is defined in TS 38.104 [2], clause
9.2.2.
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Radiated transmit power minimum requirement for BStype 2-O isdefined in TS 38.104 [2], clause 9.2.3.

6.2.3 Test purpose

The test purpose is to verify the ability to accurately generate and direct radiated power per beam, across the frequency
range and under normal conditions, for al declared beams of the BStype 1-H, BStype 1-O and BStype 2-O.

6.2.4 Method of test

6.24.1 Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
Base station RF bandwidth positions to be tested for multi-carrier and/or CA:
- Brrew, Mrrew and Tresw in single-band operation, see clause 4.9.1,
- Brrew_T'reew and B'rraw_Trraw in multi-band operation, see clause 4.9.1.
Directionsto be tested:
- OTA peak directions set reference beam direction pair (D.8), and
- OTA peak directions set maximum steering directions (D.10).

Beamsto betested: Declared beam with the highest intended EIRP for the narrowest intended beam corresponding to
the smallest BeW6, or for the narrowest intended beam corresponding to the smallest BeW¢ (D.3, D.11).

In addition for the BStype 1-O and BStype 2-O, asingle test case shall be performed under extreme test environment as
defined in annex B.3. Inthis case, it is sufficient to test on a single combination of one NR-ARFCN, one RF bandwidth
position and with only one applicable test configuration defined in clause 4.7. Direction to be tested isonly at OTA peak
directions set reference beam direction pair (D.8).

NOTE: Testsunder extreme power supply also test extreme temperature.

6.2.4.2 Procedure
For normal test environment conditionsin OTA domain, the test procedureis as follows:
1) Placethe BS at the positioner.
2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna.
4) Configure the beam peak direction of the BS according to the declared beam direction pair.

5) Set the BSto transmit according to the applicable test configuration in clause 4.8 using the corresponding test
model(s) in clause 4.9.2.

For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration
and corresponding power setting specified in clauses 4.7.2 and 4.8 using the corresponding test model(s) in
clause 4.9.2 on al carriers configured.

6) Measure EIRP for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit
power for particular beam direction pair as EIRP = EIRP,; + EIRP..

7) Test steps 3to 6 are repeated for al declared beams (D.3) and their reference beam direction pairs and maximum
steering directions (D.8 and D.10).

For multi-band capable BS and single band tests, repeat the steps above per involved operating band where single band
test configurations and test models shall apply with no carriers activated in the other band.
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For extreme conditions tests the methods in annex B.7 may be used.

6.2.5  Test requirement

For each declared conformance beam direction pair, the EIRP measurement results in clause 6.2.4.2 shall remain within
the values provided in table 6.2.5-1, relative to the manufacturer's declared rated beam EIRP (D.11) value:

Table 6.2.5-1: Test requirement for radiated transmit power

Normal test environment Extreme test environment

f<3 GHz: +3.3dB
BS type 1-H 3 GHz <f<6 GHz: + 3.5 dB N/A

f <3GHz:+3.3dB f <3GHz:+5.2dB
BS type 1-O . 3GHz<f<4.2GHz:+53dB

8GHz <f<6GHz +3.5dB 42 GHz<f<6GHz +5.3dB
24.15GHz<f<29.5GHz: +5.1dB
37GHz<f<40 GHz: +5.4dB 24.15 GHz <f<29.5GHz: £+ 7.6 dB

BS type 2-0 37 GHz < f< 40 GHz: + 7.8 dB

6.3 OTA base station output power

6.3.1 Definition and applicability

OTA BS output power is declared as rated carrier TRP, with the output power accuracy requirement defined at the RIB
during the transmitter ON period.

The BSrated carrier TRP for BStype 1-O shall be within limits as specified in table 6.3.1-1.

Table 6.3.1-1: BS rated carrier TRP limits for BS type 1-O

BS class Prated,c, TRP
Wide Area BS (note)
Medium Range BS <+ 47 dBm
Local Area BS <+ 33 dBm
NOTE:  There is no upper limit for the Prated,c,TrRp Of the Wide Area Base Station.

There is no upper limit for the rated carrier TRP of BStype 2-O.

Despite the general requirements for the BS output power described in TS 38.104 [2] clauses 9.3.2 — 9.3.3, additional
regional requirements might be applicable.

NOTE: Incertain regions, power limits corresponding to BS classes may apply for BStype 2-O.

6.3.2 Minimum requirement
The minimum requirement for BStype 1-O isin TS 38.104 [2], clause 9.3.2.

The minimum requirement for BStype 2-O isin TS 38.104 [2], clause 9.3.3.

6.3.3 Test purpose

The test purpose isto verify the accuracy of the maximum carrier TRP (PmaxcTrr) &Cross the frequency range for all
RIBs.
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6.3.4 Method of test

6.34.1 Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: B, M, T; see clause 4.9.1.
Base Sation RF Bandwidth positions to be tested for multi-carrier and/or CA:
- Brrsw, Mrrew and Tresw in single band operation; see clause 4.9.1.
- Brrew_T'reew and B'reaw_Trrsw in multi-band operation, see clause 4.9.1.
Beams to be tested:
Asthe requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex 1)
aslong astherequired TRP level is achieved.
6.3.4.2 Procedure

The following procedure for measuring TRP is based on the directional power measurements as described in annex |.
An alternative method to measure TRP isto use a characterized and calibrated reverberation chamber if so follow steps
1,35 and7.

1) Placethe BSat the positioner.
2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.

3) Configure the BS such that the beam peak direction(s) applied during the power measurement step 6 are
consistent with the grid and measurement approach for the TRP test.

4) Set the BSto transmit according to the applicable test configuration in clause 4.8 using the corresponding test
model(s) in clause 4.9.2.

For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration
and corresponding power setting specified in clauses 4.7.2 and 4.8 using the corresponding test model(s) in
clause 4.9.2 on al carriers configured.

5) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna such that
measurements to determine TRP can be performed (see annex 1).

6) Measure the radiated power for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated
transmit power for particular beam direction pair as EIRP = EIRPpl + EIRPp2.

If the test chamber is a reverberation chamber measure TRP directly.

7) Repeat step 6-7 for all directionsin the appropriated TRP measurement grid needed for full TRP estimation (see
annex |).

8) Calculate TRP using the EIRP measurements.
For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carriers activated in the other band.

6.3.5  Test requirement

6.3.5.1 BS type 1-O
The fina TRP measurement result in clause 6.3.4.2 shall remain:

- within +3.4 dB and -3.4 dB of the manufacturer's declared rated carrier TRP Praedac1re Carrier frequency f
<3.0GHz
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- within +3.5 dB and —3.5 dB of the manufacturer's declared rated carrier TRP Praedc,tre fOr carrier frequency
3.0GHz<f<4.2GHz.

- within +3.5 dB and —3.5 dB of the manufacturer's declared rated carrier TRP Praed.c,Tre fOr carrier frequency
4.2 GHz <f<6.0 GHz.

6.3.5.2 BS type 2-O
The fina TRP measurement result in clause 6.3.4.2 shall remain:

- within +5.1 dB and -5.1 dB of the manufacturer's declared rated carrier TRP Praedctre Carrier frequency
24.25 GHz < f <29.5 GHz.

- within +5.4 dB and -5.4 dB of the manufacturer's declared rated carrier TRP Praedc,Tre fOr carrier frequency
37 GHz < f <40 GHz

Editor's note: more frequency divisions for the measuring accuracy may be introduced.

6.4 OTA output power dynamics

6.4.1 General

The requirements in clause 6.4 apply during the transmitter ON period. Transmit signal quality (as specified in clause
6.6) shall be maintained for the output power dynamics requirements.

The OTA output power requirements are directional requirements and apply to the beam peak directions over the OTA
peak directions set.

6.4.2 OTA RE power control dynamic range

6.4.2.1 Definition and applicability

The OTA RE power control dynamic range is the difference between the power of an RE and the average RE power for
aBS at maximum output power (Pmax.ceire) fOr a specified reference condition.

This requirement shall apply at each RIB supporting transmission in the operating band.

6.4.2.2 Minimum requirement

The minimum requirement for BStype 1-O isin TS 38.104 [2], clause 9.4.2.2.

6.4.2.3 Method of test
No specific test or test requirements are defined for RE power control dynamic range. The Error Vector Magnitude test,
as described in clause 6.6 provides sufficient test coverage for this requirement.

6.4.3  OTA total power dynamic range

6.4.3.1 Definition and applicability

The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an
OFDM symbol for a specified reference condition.

This requirement shall apply at each RIB supporting transmission in the operating band.

NOTE: The upper limit of the OTA total power dynamic range is the BS maximum carrier EIRP (Prmax.ceire) When
transmitting on al RBs. The lower limit of the OTA total power dynamic range is the average EIRP for
single RB transmission in the same direction using the same beam. The OFDM symbols shall carry
PDSCH and not contain PDCCH, RS or SSB.
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6.4.3.2 Minimum requirement
The minimum requirement for BStype 1-O isin TS 38.104 [2], clause 9.4.3.2.

The minimum requirement for BStype 2-O isin TS 38.104 [2], clause 9.4.3.3.

6.4.3.3 Test purpose

The test purpose is to verify that the total power dynamic range is within the limits specified by the minimum
requirement.

6.4.3.4 Method of test

6.4.3.4.1 Initial conditions
Test environment:  Normal, see annex B.2.
RF channels to be tested for single carrier:  M; see clause 4.9.1.

Beamsto be tested: Declared beam with the highest intended EIRP for the narrowest intended beam corresponding to
the smallest BeW6, or for the narrowest intended beam corresponding to the smallest BeW¢ (D.3, D.11).

Directions to be tested: The OTA peak directions set reference beam direction pair (D.8).

6.4.3.4.2 Procedure
1) Placethe BS at the positioner.
2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna.
4) Configure the beam peak direction of the BS according to the declared beam direction pair.

5) For BStype 1-O, set the BS to transmit a signal according to the applicable test configuration in clause 4.8
using the corresponding test models:

- NR-FR1-TM3.1ain TS 38.141-1 [3] clause 4.9.2.2.6 if 256QAM is supported by BS without power back off;
- or NR-FR1-TM3.1in TS 38.141-1 [3] clause 4.9.2.2.5 if 256QAM is not supported by BS;

- or NR-FR1-TM3.1in TS 38.141-1 [3] subclause 4.9.2.2.5 if 256QAM is supported by BS with power back
off;

For BStype 2-O, set the BS to transmit a signal according to the applicable test configuration in clause 4.8
using the corresponding test models:

- NR-FR2-TM3.1 with 64QAM signalsif 64QAM is supported by BS without power back off;

- or NR-FR2-TM 3.1 with highest modulation order supported without power back off if 64QAM is not
supported by BS;

- or NR-FR2-TM3.1with highest modulation order supported without power back off if 64QAM is supported
by BS with power back off;

6) Measure the OFDM symbol TX power as defined in annex L by measuring the EIRP for any two orthogonal
polarizations (denoted pl and p2) and calculate total radiated transmit power for particular beam direction pair
as EIRP = EIRPy; + EIRP.

7) For BStype 1-0O, set the BS to transmit a signal according to the applicable test configuration in clause 4.8
using the corresponding test models:

- NR-FR1-TM2ain TS 38.141-1 [3] clause 4.9.2.2.4 if 256QAM is supported by BS;
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- or NR-FR1-TM2in TS 38.141-1 [3] clause 4.9.2.2.3 if 256QAM is not supported by BS;

For BStype 2-O, set the BS to transmit a signal according to the applicable test configuration in clause 4.8 using
the corresponding test models:

- NR-FR2-TM2 if 64QAM is supported by BS;
- or NR-FR2-TM2 with highest modulation order supported if 64QAM is not supported by BS;

8) Measure the OFDM symbol TX power (OSTP) as defined in annex L by measuring the EIRP for any two
orthogonal polarizations (denoted pl and p2) and calculate total radiated transmit power for particular beam
direction pair as EIRP = EIRPy + EIRPp.

The measured OFDM symbols shall not contain RS or SSB.
In addition, for multi-band RIB(s), the following steps shall apply:

9) For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

6.4.3.5 Test requirement

6.4.3.5.1 BS type 1-O

The downlink (DL) total power dynamic range for each NR carrier shall be larger than or equal to the level in
table 6.4.3.5.1-1.

Table 6.4.3.5.1-1: Total power dynamic range

BS channel bandwidth (MHz) Total power dynamic range
(dB)
15 kHz SCS | 30 kHz SCS | 60 kHz SCS

5 13.5 10 N/A
10 16.7 13.4 10
15 18.5 15.3 12.1
20 19.8 16.6 134
25 20.8 17.7 145
30 21.6 18.5 15.3
40 22.9 19.8 16.6
50 23.9 20.8 17.7
60 N/A 21.6 18.5
70 N/A 22.3 19.2
80 N/A 22.9 19.8
90 N/A 234 20.4
100 N/A 23.9 20.9

NOTE: Additional test requirements for the Error Vector Magnitude (EVM) at the lower limit of the dynamic
range are defined in clause 6.6.

6.4.3.5.2 BS type 2-O

OTA total power dynamic range minimum reguirement for BStype 2-O is specified such asfor each NR carrier it shall
be larger than or equal to the levels specified in table 6.4.3.5.2-1.

Table 6.4.3.5.2-1: Minimum requirement for BS type 2-O total power dynamic range

50 MHz | 100 MHz | 200 MHz | 400 MHz
SCS (kH .
(kH2) OTA total power dynamic range (dB)
60 17.7 20.8 23.8 N.A
120 14.6 17.7 20.8 23.8
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NOTE: Additional test requirements for the EVM at the lower limit of the dynamic range are defined in clause
6.6.

6.5 OTA transmit ON/OFF power

6.5.1 OTA transmitter OFF power

6.5.1.1 Definition and applicability
OTA transmitter OFF power requirements apply only to TDD operation of NR BS.

OTA transmitter OFF power is defined as the mean power measured over 70/N psfiltered with a square filter of
bandwidth equal to the transmission bandwidth configuration of the BS (BWconfig) centred on the assigned channel
frequency during the transmitter OFF period. N = SCS/15, where SCSis Sub Carrier Spacing in kHz.

For BS supporting intra-band contiguous CA, the transmitter OFF power is defined as the mean power measured over
70/N psfiltered with a square filter of bandwidth equal to the aggregated BS channel bandwidth BW chane_ca centred
0N (Fedge night+Fedge 10w)/2 during the transmitter OFF period. N = SCS/15, where SCSis the smallest supported Sub
Carrier Spacing in kHz in the aggregated BS channel bandwidth.

For BStype 1-0, the transmitter OFF power is defined as the output power at the co-location test antenna conducted
output(s). For BStype 2-O the transmitter OFF power is defined as TRP.

For multi-band RIBs or single band RIBs supporting transmission in multiple bands, the requirement is only applicable
during the transmitter OFF period in al supported operating bands.

6.5.1.2 Minimum requirement
The minimum requirement for BStype 1-O isin TS 38.104 [2], clause 9.5.2.2.
The minimum requirement for BStype 2-O isin TS 38.104 [2], clause 9.5.2.3.

6.5.1.3 Test purpose

The purpose of thistest isto verify the OTA transmitter OFF power is within the limits of the minimum requirements.

6.5.1.4 Method of test

Requirement is tested together with transmitter transient period, as described in clause 6.5.2.4.

6.5.1.5 Test requirements

The conformance testing of transmit OFF power is included in the conformance testing of transmitter transient period,;
therefore, see clause 6.5.2.5 for test requirements.

6.5.2 OTA transmitter transient period

6.5.2.1 Definition and applicability
The OTA transmitter transient period requirements apply only to TDD operation of BS.

The OTA transmitter transient period is the time period during which the transmitter unit is changing from the OFF
period to the ON period or vice versa. The OTA transmitter transient period isillustrated in figure 6.5.2.1-1.
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Figure 6.5.2.1-1: Illustration of the relations of transmitter ON period, transmitter OFF period and
transmitter transient period

For BStype 1-0, this requirement applies for RIB supporting transmission in the operating band and is measured at the
co-location test antenna conducted outputs. For BStype 2-O, the requirement applies at each RIB supporting
transmission in the operating band.

6.5.2.2 Minimum requirement
The minimum requirement for BStype 1-O isin TS 38.104 [2], clause 9.5.3.2.
The minimum requirement for BStype 2-O isin TS 38.104 [2], clause 9.5.3.3.

6.5.2.3 Test purpose

The purpose of thistest isto verify the OTA transmitter transient periods are within the limits of the minimum
requirements.

6.5.2.4 Method of test

6.5.24.1 Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: M; see clause 4.9.1.
Base Sation RF Bandwidth positions to be tested for multi-carrier and/or CA:
- Mgeew in single band operation, see clause 4.9.1;
- Brraw_T'reaw and B'reaw_Trraw in multi-band operation; see clause 4.9.1.
Directionsto be tested:

- Therequirement for BStype 1-O is specified as co-location requirement. For general description of co-location
requirements, refer to clause 4.12.

- Therequirement for BStype 2-O is verified by an EIRP measurement at a direction corresponding to the OTA
peak directions set reference beam direction pair (D.8) for the beam identifier (D.3) which provides the highest
intended EIRP.
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6.5.2.4.2 Procedure

6.5.24.2.1 General procedure
1) Placethe BSat the positioner.

2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.

6.5.2.4.2.2 BS type 1-O

3) Set the BSin the direction of the declared beam peak direction of the beam direction pair, for the beam to be
tested.

4) Place the co-location test antenna as specified in clause 4.12.
5) Configure the beam peak direction of the BS according to the declared beam direction pair.

6) Set the BSto transmit according to the applicable test configuration in clause 4.8 using the corresponding test
models or set of physical channelsin clause 4.9.2.

For a BS declared to be capable of multi-carrier and/or CA operation, use the applicable test signal configuration
and corresponding power setting specified in clauses 4.7.2 and 4.8 using the corresponding test models or set of
physical channelsin clause 4.9.2 on all carriers configured.

7) Measure the mean power spectral density at the output(s) of co-location test antenna as power sum over two
orthogonal polarizations over 70/N usfiltered with a square filter of bandwidth equal to the RF bandwidth of the
BS centred on the central frequency of the RF bandwidth. 70/N us average window centre is set from 35/N ps
after end of one transmitter ON period + 10 psto 35/N us before start of next transmitter ON period - 10 us. N =
SCS/15, where SCSis Sub Carrier Spacing in kHz.

8) For an BS supporting contiguous CA, measure the mean power spectral density at the output(s) of co-location
test antenna as power sum over two orthogonal polarizations over 70/N psfiltered with a square filter of
bandwidth equal to the aggregated BS channel bandwidth BW chane_ca centred on (Fedge nightFedge 1ow)/2. 70/N ps
average window centreis set from 35/N ps after end of one transmitter ON period + 10 psto 35/N us before start
of next transmitter ON period - 10 pus. N = SCS/15, where SCSis the smallest supported Sub Carrier Spacing in
kHz in the aggregated BS channel bandwidth.

In addition, for a multi-band RIB, the following steps shall apply:

9) For amulti-band RIB and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

6.5.2.4.2.3 BS type 2-O

3) Setthe BSin the direction of the declared beam peak direction of the beam direction pair, for the beam to be
tested.

4) Set the BSto transmit according to the applicable test configuration in clause 4.8 using the corresponding test
model NR-FR2-TM 1.1 and set of physical channelsin clause 4.9.2.

For a BS declared to be capable of multi-carrier and/or CA operation, use the applicable test signal configuration
and corresponding power setting specified in clauses 4.7.2 and 4.8 using the corresponding test model NR-FR2-
TM1.1 and set of physical channelsin clause 4.9.2 on all carriers configured.

5) Measure the mean EIRP spectral density as the power sum over two orthogonal polarizations over 70/N ps
filtered with a square filter of bandwidth equal to the RF bandwidth of the NR BS centred on the central
frequency of the RF bandwidth. 70/N ps average window centre is set from 35/N ps after end of one transmitter
ON period + 3 pusto 35/N us before start of next transmitter ON period - 3 us. N = SCS/15, where SCSis Sub
Carrier Spacing in kHz.

NOTE: Make sure that the measurement receiver is not overloaded.

6) For an NR BS supporting contiguous CA, measure the mean EIRP spectral density as the power sum over two
orthogonal polarizations over 70/N psfiltered with a square filter of bandwidth equal to the aggregated BS
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channel bandwidth BWchame_ca centred on (Fedge nightFedge 10w)/2. 70/N ps average window centre is set from
35/N us after end of one transmitter ON period + 3 pusto 35/N us before start of next transmitter ON period —

3 us. N = SCY/15, where SCSis the smallest supported Sub Carrier Spacing in kHz in the aggregated BS
channel bandwidth.

6.5.2.5 Test requirements

6.5.2.5.1 BS type 1-O

The mean power spectral density measured according to clause 6.5.2.4.2 shall be less than -102.6 dBm/MHz for carrier
frequency f < 3.0 GHz.

The mean power spectral density measured according to clause 6.5.2.4.2 shall be lessthan -102.4 dBm/MHz for carrier
frequency 3.0 GHz < f < 6.0 GHz.

For multi-band RIB, the requirement is only applicable during the transmitter OFF period in al supported operating
bands.

6.5.2.5.2 BS type 2-O

The measured mean EIRP spectral density according to clause 6.5.2.4.2 shall be less than -33.1 + Praed,ceirp - Prated,c TrRP
dBm/MHz for carrier frequency 24.15 GHz < f < 29.5 GHz, where Praedc,eirriS the value declared for the reference
beam direction pair (D.8) for the beam identifier (D.3) which provides the highest intended EIRP.

The measured mean EIRP spectral density according to clause 6.5.2.4.2 shall be less than -32.7 + Praed,ceirp - Prated,c TrRP
dBm/MHz for carrier frequency 37 GHz < f <40 GHz, where PraedceireiS the value declared for the reference beam
direction pair (D.8) for the beam identifier (D.3) which provides the highest intended EIRP.

6.6 OTA transmitted signal quality

6.6.1 General

Unless otherwise stated, the requirements in clause 6.6 apply during the transmitter ON period.
6.6.2 OTA frequency error

6.6.2.1 Definition and applicability

OTA frequency error is the measure of the difference between the actual BS transmit frequency and the assigned
frequency. The same source shall be used for RF frequency and data clock generation.

OTA frequency error requirement is defined as a directional requirement at the RIB and shall be met within the OTA
coverage range.

6.6.2.2 Minimum Requirement
The minimum requirement for BStype 1-O isin TS 38.104 [2], clause 9.6.1.2.

The minimum requirement for BStype 2-O isin TS 38.104 [2], clause 9.6.1.3.

6.6.2.3 Test purpose

The test purpose is to verify that OTA frequency error is within the limit specified by the minimum requirement.

6.6.2.4 Method of test

Requirement is tested together with OTA modulation quality test, as described in clause 6.6.3.
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6.6.2.4.1 Initial conditions

Directionsto be tested: OTA coverage range reference direction (D.35).

6.6.2.5 Test Requirements

The modulated carrier frequency of each NR carrier configured by the BS shall be accurate to within the accuracy range
givenin table 6.6.2.5-1 observed over 1 ms.

Table 6.6.2.5-1: OTA frequency error test requirement for BS type 1-O and BS type 2-O

BS class Accuracy
Wide Area BS +(0.05 ppm + 12 Hz)
Medium Range BS +(0.1 ppm + 12 Hz)
Local Area BS +(0.1 ppm + 12 H2)

6.6.3 OTA modulation quality

6.6.3.1 Definition and applicability

OTA modulation quality is defined by the difference between the measured carrier signal and an idealsignal.
Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). The Error Vector Magnitude is a measure
of the difference between the ideal symbols and the measured symbols after the equalization. This differenceiscalled
the error vector.

OTA modulation quality requirement is defined as adirectional requirement at the RIB and shall be met within the OTA
coverage range.

6.6.3.2 Minimum Requirement
The minimum requirement for BStype 1-0O, isin TS 38.104 [2], clause 9.6.2.2.
The minimum requirement for BStype 2-O, isin TS 38.104 [2], clause 9.6.2.3.

6.6.3.3 Test purpose

The test purposeis to verify that OTA modulation quality is within the limit specified by the minimum requirement.
6.6.3.4 Method of test

6.6.3.4.1 Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier:
- BandT; seeclause4.9.1.
Base station RF bandwidth positions to be tested for multi-carrier and/or CA:
- Brrsw and Tresw in single-band operation, see clause 4.9.1;
- Brrew_T'reaw and B'reaw_Trrew in multi-band operation, see clause 4.9.1.
Directionsto be tested:
- The OTA coverage range reference direction (D.35).
- The OTA coverage range maximum directions (D.36).

Polarizations to be tested: For dual polarized systems the requirement shall be tested and met for both polarizations.
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6.6.3.4.2 Procedure
1) Placethe BS at the positioner.
2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna.
4) Configure the beamforming settings of the BS according to the direction to be tested.

5) Set the BSto output according to the applicable test configuration in clause 4.8 using the corresponding test
models or set of physical channelsin clause 4.9.2.

For BStype 1-O declared to be capable of single carrier operation only, set the BSto transmit asignal
according to:

- NR-FR1-TM3.1aif 256QAM is supported by BS without power back off

- or NR-FR1-TM3.1aif 256QAM is supported by BS with power back off, at manufacturer's declared rated
output power (Praed,ceire) and NR-FR1-TM 3.1 at maximum power

- or NR-FR1-TM3.1if highest modulation order supported by BSis 64QAM
- or NR-FR1-TM3.2 if highest modulation order supported by BSis 16QAM
- or NR-FR1-TM3.3if highest modulation order supported by BS is QPSK.

For BStype 1-O declared to be capable of multi-carrier and/or CA operation, set the BS to transmit according to
the applicable test signal configuration and corresponding power setting specified in clauses 4.7.2 and 4.8 using
the corresponding test models on all carriers configured:

- NR-FR1-TM3.1aif 256QAM is supported by BS without power back off

- or NR-FR1-TM3.1aif 256QAM is supported by BS with power back off, at manufacturer's declared rated
output power (Praed,ceire) and NR-FR1-TM 3.1 at maximum power

- or NR-FR1-TM3.1 if highest modulation order supported by BSis 64QAM
- or NR-FR1-TM3.2if highest modulation order supported by BSis 16QAM
- or NR-FR1-TM3.3 if highest modulation order supported by BSis QPSK.

For BStype 2-O declared to be capable of single carrier operation only, set the BS to transmit a signal according
to the applicable test signal configuration and corresponding power setting specified in clause 4.7.2 and 4.8 using
the corresponding test models on al carriers configured:

- NR-FR2-TM3.1 with 64QAM signal if 64QAM is supported by BS without power back off
- or NR-FR2-TM 3.1 with highest modulation order without power back off if 64QAM is not supported by BS

- orif 64 QAM is supported by BS with power back off, NR-FR2-TM 3.1 with 64QAM at manufacturer's
declared rated output power (Praed,ceire) @and NR-FR2-TM 3.1 with highest modulation order supported at
maximum power.

For BStype 2-O declared to be capable of multi-carrier and/or CA operation, set the BS to transmit according to:
- NR-FR2-TM3.1 with 64QAM signal if 64QAM is supported by BS without power back off

- or NR-FR2-TM3.1 with highest modulation order supported without power back off if 64QAM is not
supported by BS

- orif 64QAM is supported by BS with power back off, NR-FR2-TM 3.1 with 64QAM signal at manufacturer's
declared rated output power (Praedceire) and NR-FR2-TM 3.1 with highest supported modulation order at
maximum power

For NR-FR1-TM 3.1aand NR-FR2-TM 3.1, power back-off shall be applied if it is declared.
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6) For each carrier, measure the EVM and frequency error as defined in annex L.

7) Repeat steps 5 and 6 for NR-FR1-TM2 if 256QAM is not supported by BStype 1-O or for NR-FR1-TM2aif
256QAM is supported by BStype 1-O. For NR-FR1-TM2 and NR-FR1-TM2a the OFDM symbol power (in the
conformance direction) shall be at the lower limit of the dynamic range according to the test procedure in clause
6.4.3.4.2 and test requirementsin clause 6.4.3.5.1.

Repeat steps 5 and 6 for NR-FR2-TM2 for BStype 2-O. For NR-FR2-TM2 the OFDM symbol power (in the
conformance direction) shall be at the lower limit of the dynamic range according to the test procedure in clause
6.4.3.4.2 and test requirementsin clause 6.4.3.5.2.

In addition, for multi-band RIB, the following steps shall apply:

8) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

6.6.3.5 Test requirements

6.6.3.5.1 BS type 1-O

For BStype 1-O, the EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limits
intable 6.6.3.5.1-1.

Table 6.6.3.5.1-1: EVM requirements for BS type 1-O

Modulation scheme for PDSCH Required EVM (%)
QPSK 18.5
16QAM 13.5
64QAM 9
2560QAM 4.5

EVM shall be evaluated for each NR carrier over all alocated resource blocks and downlink dots. Different modulation
schemes listed in table 6.6.3.5.1-1 shall be considered for rank 1.

For NR, for al bandwidths, the EVM measurement shall be performed for each NR carrier over al alocated resource
blocks and downlink slots within 10 ms measurement periods. The boundaries of the EVM measurement periods need
not be aligned with radio frame boundaries.

Table 6.6.3.5.1-2, 6.6.3.5.1-3, 6.6.3.5.1-4 below specify the EVM window length (W) for normal CP for BStype 1-O.

Table 6.6.3.5.1-2: EVM window length for normal CP, FR1, 15 kHz SCS

b;::(?\?v?c?tlh F.FT Cyclic prefix Ielngth for symbols | EVM window Ratio of W to total CP length for
(MH2) size 1-6 and 8-13 in FFT samples length W symbols 1-6 and 8-13 (Note) (%)

5 512 36 14 40

10 1024 72 28 40

15 1536 108 44 40

20 2048 144 58 40

25 2048 144 72 50

30 3072 216 108 50

40 4096 288 144 50

50 4096 288 144 50
NOTE: These percentages are informative and apply to a slot's symbols 1 to 6 and 8 to 13. Symbols 0 and 7 have

a longer CP and therefore a lower percentage.
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Table 6.6.3.5.1-3: EVM window length for normal CP, FR1, 30 kHz SCS

bggg\?vri];tlh FFT Cyclic prefix length for symbols EVM window Ratio :;r\:]vbtgléoltil3cg\llci2?th for

(MH2) size 1-13in FFT samples length W (%)

5 256 18 8 40

10 512 36 14 40

15 768 54 22 40

20 1024 72 28 40

25 1024 72 36 50

30 1536 108 54 50

40 2048 144 72 50

50 2048 144 72 50

60 3072 216 130 60

70 3072 216 130 60

80 4096 288 172 60

90 4096 288 172 60

100 4096 288 172 60

NOTE: These percentages are informative and apply to a slot's symbols 1 through 13. Symbol 0 has a longer CP
and therefore a lower percentage.

Table 6.6.3.5.1-4: EVM window length for normal CP for NR, FR1, 60 kHz SCS

Channel FET size Cyclic prefix length in FFT EVM window Ratio of W to total CP

bandwidth (MHz) samples length W (Note) (%)

10 256 18 8 40

15 384 27 11 40

20 512 36 14 40

25 512 36 18 50

30 768 54 26 50

40 1024 72 36 50

50 1024 72 36 50

60 1536 108 64 60

70 1536 108 64 60

80 2048 144 86 60

90 2048 144 86 60

100 2048 144 86 60
NOTE: These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of

slot 0 and slot 2. Symbol 0 of slot 0 and slot 2 may have a longer CP and therefore a lower percentage.

6.6.3.5.2 BS type 2-O

For BStype 2-O, the EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limits
intable 6.4.3.5.2-1.

Table 6.6.3.5.2-1: EVM requirements for BS type 2-O

Modulation scheme for PDSCH Required EVM (%)
QPSK 18.5
16QAM 13.5
64QAM 9

EVM requirements shall apply for each NR carrier over al allocated resource blocks and downlink slots. PT-RS should
be configured for localized setting for every fourth symbol for every second RB. Different modulation schemeslisted in
table 6.6.3.5.2-1 shall be considered for rank 1.

For NR, for al bandwidths, the EVM measurement shall be performed for each NR carrier over al alocated resource
blocks and downlink slots within 10 ms measurement periods. The boundaries of the EVM measurement periods need
not be aligned with radio frame boundaries.

Table 6.6.3.5.2-2 and 6.6.3.5.2-3 below specify the EVM window length (W) for normal CP for BStype 2-O.
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Table 6.6.3.5.2-2: EVM window length for normal CP, FR2, 60 kHz SCS

Ratio of W to total CP

Channel bandwidth FFT Cyclic prefix lengthin FFT EVM window length (Note)
(MHz) size samples length W g (%)
50 1024 72 36 50
100 2048 144 72 50
200 4096 288 144 50

NOTE:

These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of
slot 0 and slot 2. Symbol 0 of slot 0 and slot 2 may have a longer CP and therefore a lower percentage.

Table 6.6.3.5.2-3: EVM window length for normal CP, FR2, 120 kHz SCS

Channel bandwidth FFT Cyclic prefix length in EVM window Rat'?eﬁf \t/xt(oNttact)Sl cP
(MHz) size FFT samples length W 9 (%)
50 512 36 18 50
100 1024 72 36 50
200 2048 144 72 50
400 4096 288 144 50
NOTE: These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of
slot 0 and slot 4. Symbol 0 of slot 0 and slot 4 may have a longer CP and therefore a lower percentage.
6.6.4 OTA time alignment error
6.6.4.1 Definition and applicability

This requirement shall apply to frame timing in MIMO transmission, carrier aggregation and their combinations.

Frames of the NR signals present in the radiated domain are not perfectly aligned in time. In relation to each other, the
RF signals present in the radiated domain may experience certain timing differences.

For a specific set of signals/transmitter configuration/transmission mode, the OTA Time Alignment Error (OTA TAE)
is defined as the largest timing difference between any two different NR signals. The OTA time alignment error
requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.

6.6.4.2

Minimum requirement

The minimum requirement for BStype 1-Oisin TS 38.104 [2], clause 9.6.3.2.

The minimum requirement for BStype 2-O isin TS 38.104 [2], clause 9.6.3.3.

6.6.4.3

Test purpose

To verify that the OTA time alignment error is within the limit specified by the minimum requirement.

6.6.4.4

6.6.4.4.1

Method of test

Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier: M; see clause 4.9.1.

Base Sation RF Bandwidth positions to be tested for multi-carrier and/or CA:
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- Mgesw in single-band operation, see clause 4.9.1;
- Brrew_T'reew and B'rraw_Trraw in multi-band operation, see clause 4.9.1.
Directionsto be tested: OTA coverage range reference direction (D.35).

Polarizations to be tested: For dual polarized systems the requirement shall be tested and met considering both
polarisations. If the measurement antenna does not support dual polarization, time alignment error shall be measured
under the condition that measurement antennais aligned between the BS polarisations such that it receives half the
power from each polarisation.
6.6.4.4.2 Procedure

1) Placethe BSat the positioner.

2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.

3) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna.

4) Configure the beamforming settings of the BS according to the direction of the testing.

5) Set the BStype 1-O to transmit NR-FR1-TM1.1 or any DL signal using MIMO transmission or carrier
aggregation, using the configuration with the minimum number of cells and reference signals.

Set the BStype 2-0 to transmit NR-FR2-TM 1.1 or any DL signal using MIMO transmission or carrier
aggregation, using the configuration with the minimum number of cells and reference signals.

NOTE: For MIMO transmission, different ports may be configured in NR-FR1-TM1.1 and NR-FR2-TM 1.1
(using DMRS ports p = 1000 and 1001 with CDM).

For aBS declared to be capable of single carrier operation only, set the BS to transmit according to the
applicable test configuration in clause 4.8 using the corresponding test model at manufacturer's declared rated
output power, Prated,c TRP.

If the BS supports intra band contiguous or non-contiguous Carrier Aggregation set the BS to transmit using the
applicable test configuration and corresponding power setting specified in clauses 4.7.2 and 4.8.

If the BS supportsinter band carrier aggregation set the BS to transmit, for each band, asingle carrier or all
carriers, using the applicable test configuration and corresponding power setting specified in clauses 4.7.2 and
4.8.

For BStype 1-O declared to be capable of multi-carrier operation, set the BS to transmit according to the
applicable test signal configuration and corresponding power setting specified in clauses 4.7.2 and 4.8 using the
corresponding test model on al carriers configured.

For BStype 2-O declared to be capable of multi-carrier operation, set the BS to transmit according to the
applicable test signal configuration and corresponding power setting specified in clauses 4.7.2 and 4.8 using the
corresponding test model on al carriers configured.

6) Measure the time alignment error between the different reference symbols on different beams on the carrier(s).
In addition, for a multi-band RIB, the following steps shall apply:

7) For amulti-band RIB and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

6.6.4.5 Test Requirement

6.6.4.5.1 BS type 1-O
For MIMO transmission, at each carrier frequency, OTA TAE shall not exceed 90 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 285 ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3.025 ps.
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For inter-band carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3.025 ps.

6.6.4.5.2 BS type 2-O

For MIMO transmission, at each carrier frequency, OTA TAE shall not exceed 90 ns.

For intra-band contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 155 ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 285 ns.
For inter-band carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3.025 ps.

6.7 OTA unwanted emissions

6.7.1 General

OTA unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU
definitions ITU-R SM.329 [5]. In ITU terminology, out of band emissions are unwanted emissions immediately outside
the BS channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding
Spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as
harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out
of band emissions.

The OTA out-of-band emissions requirement for the BStype 1-O and BStype 2-O transmitter is specified both in terms
of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE). The OTA
Operating band unwanted emissions define all unwanted emissionsin each supported downlink operating band plus the
frequency ranges Afosue above and Afogue below each band. OTA Unwanted emissions outside of this frequency range
are limited by an OTA spurious emissions requirement.

The maximum offset of the operating band unwanted emissions mask from the operating band edge is Afogue. The
value of Afogue isdefined intable 6.7.1-1 for BStype 1-O and BStype 2-O for the NR operating bands.

Table 6.7.1-1: Maximum offset Afosue outside the downlink operating band

BS type Operating band characteristics Afosue (MHZz)
. FoL high — FoL_low < 100 MHz 10
BS type 1-0 100 MHZ < FoL nigh — FoL iow < 900 MHz 40
BS type 2-O FoL_nigh — FoL_low < 3250 MHz 1500

The OTA unwanted emission requirements are applied per cell for al the configurations. Requirementsfor OTA
unwanted emissions are captured using TRP, directional requirements or co-location requirements as described per
requirement.

Thereisin addition arequirement for OTA occupied bandwidth.

6.7.2 OTA occupied bandwidth

6.7.2.1 Definition and applicability

The OTA occupied bandwidth is the width of afrequency band such that, below the lower and above the upper
frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted
power. See also recommendation ITU-R SM.328 [13].

The value of /2 shall be taken as 0.5%.

The OTA occupied bandwidth requirement applies during the transmitter ON period for a single transmitted carrier.
The minimum regquirement below may be applied regionally. There may also be regional requirements to declare the
OTA occupied bandwidth according to the definition in the present clause.
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The OTA occupied bandwidth is defined as a directional requirement and shall be met in the manufacturer's declared
OTA coverage range at the RIB.

6.7.2.2 Minimum requirement

The minimum requirement for BStype 1-O and BStype 2-Oisin TS 38.104 [2], clause 9.7.2.2.

6.7.2.3 Test purpose

The test purposeis to verify that the emission at the RIB does not occupy an excessive bandwidth for the service to be
provided and is, therefore, not likely to create interference to other users of the spectrum beyond undue limits.

6.7.2.4 Method of test

6.7.2.4.1 Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier: M; see clause 4.9.1.
Directions to be tested: OTA coverage range reference direction (D.35).

Beams to be tested: Declared beam with the highest intended EIRP for the narrowest intended beam corresponding to
the smallest BeW6, or for the narrowest intended beam corresponding to the smallest BeW¢ (D.3, D.11).

Aggregated BS channel bandwidth positions to be tested for contiguous carrier aggregation: Mew chane ca; See clause
49.1.

For aBS declared to be capable of single carrier operation, start transmission according to the applicable test
configuration in clause 4.8 using the corresponding test model NR-FR1-TM1.1 for BStype 1-O or NR-FR2-TM 1.1 for
BStype 2-O in clause 4.9.2 at manufacturers declared rated carrier EIRP (Prated.ceire, D.11).

For aBS declared to be capable of contiguous carrier aggregation operation, set the base station to transmit according to
NR-FR1-TM1.1 for BStype 1-O or NR-FR2-TM1.1 for BStype 2-O in clause 4.9.2 on all carriers configured using the
applicable test configuration and corresponding power setting specified in clauses 4.7.2.3.1 and 4.8.

6.7.2.4.2 Procedure
1) Placethe BSat the positioner.
2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna..
4) Configure the beam peak direction of the BS according to the declared beam direction pair.
5) Set the BSto transmit signal.

6) Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and
across aspan, aslisted in table 6.7.2.4.2-1 and table 6.7.2.4.2-2. The selected resolution bandwidth (RBW) filter
of the analyser shall be 30 kHz or less.

NOTE: The detection mode of the spectrum analyzer will not have any effect on the result if the statistical
properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected
to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are
not the same, though, the detection mode is power responding. There are at least two ways to be power
responding. The spectrum analyser can be set to "sample" detection, with its video bandwidth setting at
least three times its RBW setting. Or the analyser may be set to respond to the average of the power (root-
mean-square of the voltage) across the measurement cell.
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Table 6.7.2.4.2-1: Span and number of measurement points for OBW measurements for FR1

BS channel bandwidth chﬁ%%ﬁgbaéﬁgv?igth
Bandwidth BWochannel (MHZ) BWohannel ca (MH2)
5 10 | 15 | 20 > 20 > 20
Span (MHz) 10 20 30 40 2 X BWenannet 2X BWeama ca
2 X BW, 2x BW,
Minimum number of measurement points 400 | 400 | 400 | 400 Channell - Cramd.CA
100kHz 100kHz

Table 6.7.2.4.2-2: Span and number of measurement points for OBW measurements for FR2

. Aggregated BS
Bandwidth BS g\],s::el ?S\qg\g‘dth channel bandwidth
e BWchannel_ca (MHZ)
50 [ 100 | 200 [ 400 > 50
2x BW,
Span (MHz) 2X BWChanneI Channel _CA
2xXBW 2XBW
Minimum number of measurement points — Channel Channel _CA
200kHz 200kHz

7) Compute the total of the EIRP, PO, (in power units, not decibel units) of all the measurement cellsin the
measurement span. Compute P1, the EIRP outside the occupied bandwidth on each side. P1 is half of the total
EIRP outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of PO. Measure the EIRP for any two
orthogonal polarizations (denoted pl and p2) and calculate total radiated transmit power for particular beam
direction pair as EIRP = EIRPy + EIRPp.

8) Determine the lowest frequency, f1, for which the sum of all EIRP in the measurement cells from the beginning
of the span to f1 exceeds P1.

9) Determine the highest frequency, f2, for which the sum of all EIRP in the measurement cells from the end of the
span to f2 exceeds P1.

10) Compute the OTA occupied bandwidth as f2 - 1.
In addition, for multi-band RIB(s), the following steps shall apply:
11) For multi-band RIBs and single band tests, repeat the steps 6) - 10) above per involved band where single band
test configurations and test models shall apply with no carriers activated in the other band.

6.7.2.5 Test requirement

6.7.2.5.1 BS type 1-O

The OTA occupied bandwidth for each NR carrier shall be less than the channel bandwidth as defined in TS 38.104 [2],
table 5.3.5-1. For contiguous CA, the occupied bandwidth shall be less than or equal to the aggregated BS channel
bandwidth as defined in TS 38.104 [2], clause 5.3A.

6.7.2.5.2 BS type 2-O

The OTA occupied bandwidth for each NR carrier shall be less than the channel bandwidth as defined in TS 38.104 [2],
table 5.3.5-2. For contiguous CA, the occupied bandwidth shall be less than or equal to the aggregated BS channel
bandwidth as defined in TS 38.104 [2], clause 5.3A.
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6.7.3 OTA Adjacent Channel Leakage Power Ratio (ACLR)

6.7.3.1 Definition and applicability

OTA 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. The measured power is TRP.

For both BStype 1-O and BStype 2-O, for a RIB operating in multi-carrier or contiguous CA, the OTA ACLR
requirements in clause 6.7.3.2 apply to BS channel bandwidths of the outermost carrier.

For BStype 1-O, for a RIB operating in non-contiguous spectrum, the OTA ACLR requirementsin clause 6.7.3.2 shall
apply inside sub-block gaps for the frequency ranges defined in table 6.7.3.5.1-2a, while the CACLR requirement in
clause 6.7.3.2 shall apply in sub block gaps for the frequency ranges defined in table 6.7.3.5.1-3. In addition, for a
multi-band RIB, the ACLR requirement in clause 6.7.3.2 shall apply in Inter RF Bandwidth gaps for the frequency
ranges defined in table 6.7.3.5.1-2a, while the CACLR requirement in clause 6.7.3.2 shall apply in Inter RF Bandwidth
gaps for the frequency ranges defined in table 6.7.3.5.1-3.

For BStype 2-O, for a RIB operating in non-contiguous spectrum, the OTA ACLR requirementsin clause 6.7.3.2 shall
apply inside any sub-block gap for the frequency ranges defined in table 6.7.3.5.2-3, while the CACLR requirement in
clause 6.6.3.2 shall apply in sub block gaps for the frequency ranges defined in table 6.7.3.5.2-3.

The requirement shall be applied per RIB during the transmitter ON period.

6.7.3.2 Minimum requirement
The minimum requirement for BStype 1-O isin TS 38.104 [2], clause 9.7.3.2.

The minimum requirement for BStype 2-O isin TS 38.104 [2], clause 9.7.3.3.

6.7.3.3 Test purpose

To verify that the OTA adjacent channel |eakage ratio requirement shall be met as specified by the minimum
requirement.

6.7.3.4 Method of test

6.7.3.4.1 Initial conditions
Test environment:  normal; see annex B.2.
RF channels to be tested for single carrier:B and T; see clause 4.9.1.
Base Sation RF Bandwidth positions to be tested for multi-carrier and/or CA:
- Brrswand Treswin single-band operation, see clause 4.9.1;
- Brraw_T'rrew and B'rraw_Trrew in multi-band operaton, see clause 4.9.1.

Directions to be tested: Asthe requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement
procedure (see annex 1) aslong as the required TRP level is achieved.

6.7.3.4.2 Procedure

The following procedure for measuring TRP is based on the directional power measurements as described in annex |.
An alternative method to measure TRP isto use a characterized and calibrated reverberation chamber if so follow steps
1,3,4,6,8,9, 10,11, 12 and 13.

1) Placethe BS at the positioner.
2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.

3) The measurement devices characteristics shall be:
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- measurement filter bandwidth: defined in clause 6.7.3.5.
- detection mode: true RM S voltage or true power averaging.

4) For single carrier operation, set the BS to transmit according to the applicable test configuration in clause 4.8
using the corresponding test model(s) in clause 4.9.2 at manufacturers declared rated carrier output power
(Prated,c TRP)-

For aBS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration
and corresponding power setting specified in clauses 4.7.2 and 4.8 using the corresponding test model(s) in
clause 4.9.2 on all carriers configured.

5) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna such that
measurements to determine TRP can be performed (see annex I).

6) Measure the absolute power of the assigned channel frequency and the (adjacent channel frequency).
7) Repeat step 5-6 for all directionsin the appropriated TRP measurement grid needed for TRPesimae (Se€ annex |).

8) Calculate TRPesimae fOr the absolute total radiated power of the wanted channel and the adjacent channel using
the measurements made in Step 7.

9) Cdculate relative ACLR estimate.

NOTE 1. ACLRiscalculated by the ratio of the absolute TRP of the assigned channel frequency and the absolute
TRP of the adjacent frequency channel.

NOTE 2: For FR1 the measurement uncertainty of the reverberation chamber for the relative ACLR is higher than
the measurement uncertainty in clause 4.1.2 the test requirementsin table 6.7.3.5.1-1 shall be tightened
following the procedurein clause 4.1.3.

10)Measure OTA ACLR for the frequency offsets both side of channel frequency as specified in table 6.7.3.5.1-1
for BStype 1-O or table 6.7.3.5.2-1for BStype 2-O respectively. In multiple carrier case only offset frequencies
below the lowest and above the highest carrier frequency used shall be measured.

11) For the OTA ACLR requirement applied inside sub-block gap for non-contiguous spectrum operation or inside
Inter RF Bandwidth gap for multi-band operation:

a) Measure OTA ACLR inside sub-block gap or Inter RF Bandwidth gap, if applicable.
b) Measure OTA CACLR inside sub-block gap or Inter RF Bandwidth gap, if applicable.

12) Repeat the test with the channel set-up using NR- FR1-TM 1.2 defined in clause 4.9.2 in TS 38.141-1 [3] for BS
type 1-O.

In addition, for multi-band RIB, the following steps shall apply:

13) For BStype 1-O and multi-band RIB and single band tests, repeat the steps above per involved band where single
band test configurations and test models shall apply with no carrier activated in the other band.

6.7.3.5 Test requirements

6.7.3.5.1 BS type 1-O

For the OTA ACLR requirement either the OTA ACLR limitsin tables 6.7.3.5.1-1/2a or the OTA ACLR absolute
limitsin table 6.7.3.5.1-2 shall apply, whichever isless stringent. The OTA CACLR limitsin table 6.7.3.5.1-3 or the
OTA CACLR absolute limitsin table 6.7.3.5.1-3a shall apply, whichever isless stringent.

The CACLR in asub-block gap and Inter RF Bandwidth gap isthe ratio of:

a) the sum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to
each side of the sub-block gap or the Inter RF Bandwidth gap, and

b) the filtered mean power centred on afrequency channel adjacent to one of the respective sub-block edges or
Base Station RF Bandwidth edges.
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The assumed filter for the adjacent channel frequency is defined in table 6.7.3.5.1-3 and the filters on the assigned

channels are defined in table 6.7.3.5.1-4.

For operation in paired and unpaired spectrum, the OTA ACLR measurement result shall not be less than the OTA

ACLR limit specified in table 6.7.3.5.1-1.

Table 6.7.3.5.1-1: BS type 1-O ACLR limit

ETSI TS 138 141-2 V15.5.0 (2020-04)

BS channel bandwidth BS adjacent channel Assumed adjacent | Filter on the adjacent OTA OTA
of lowest/highest NR centre frequency channel carrier channel frequency ACLR ACLR
carrier transmitted offset below the (informative) and corresponding limit limit (3—
BWochannel (MHz) lowest or above the filter bandwidth (0-3 6 GHz)
highest carrier centre GHz)
frequency transmitted
5, 10, 15, 20, 25, 30, 40, BW channel NR of same BW Square (BWconfig) 44 dB 43.8 dB
50, 60, 70, 80, 90,100 (Note 2)
2 X BWchannel NR of same BW Square (BWconfig) 44 dB 43.8 dB
(Note 2)
BWchannel /2 + 2.5 MHz 5 MHz E-UTRA Square (4.5 MHz) 44 dB 43.8 dB
(Note 3) (Note 3)
BWchannel /2 + 7.5 MHz 5 MHz E-UTRA Square (4.5 MHz) 44 dB 43.8 dB
(Note 3) (Note 3)

NOTE 1: BWchannel and BWconfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest
NR carrier transmitted on the assigned channel frequency.

NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).

NOTE 3: The requirements are applicable when the band is also defined for E-UTRA or UTRA.

The absol ute total power measurement shall not exceed the OTA ACLR absolute limit specified in table 6.7.3.5.1-2.

Table 6.7.3.5.1-2: BS type 1-O ACLR absolute limit

BS category / BS class OTA ACLR absolute limit
Category A Wide Area BS -4 dBm/MHz
Category B Wide Area BS -6 dBm/MHz

Medium Range BS -16 dBm/MHz
Local Area BS -23 dBm/MHz

NOTE 1: The test requirement is derived from the basic limit a scaling
factor of 9 dB and any applicable TT.
NOTE 2: Void

For operation in non-contiguous spectrum or multiple bands, the OTA ACLR measurement result shall not be less than
the OTA ACLR limit specified in table 6.7.3.5.1-2a.
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Table 6.7.3.5.1-2a: BS type 1-O ACLR limit in non-contiguous spectrum or multiple bands

NOTE 2:
NOTE 3:

NOTE 4:

With SCS that provides largest transmission bandwidth configuration (BW config).
Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 5,
10, 15, 20 MHz.
Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is
25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.

BS channel Sub-block or BS adjacent Assumed Filter on the OTA OTA
bandwidth of Inter RF channel centre adjacent adjacent channel | ACLR | ACLR
lowest/highest NR Bandwidth frequency offset channel frequency and limit limit
carrier gap size below or above carrier corresponding (O- (3-
transmitted (Wgap) where | the sub-block or filter bandwidth 3GHz) | 6GHz)
BWochannel (MHZz) the limit Base Station RF
applies (MHz) Bandwidth edge
(inside the gap)
5,10, 15, 20 Woagap 2 15 (Note 2.5 MHz 5 MHz NR Square (BWconiig) 44 dB 43.8
3) (Note 2) dB
Wogap = 45 (Note
4)
Wgap 2 20 7.5 MHz 5 MHz NR Square (BWconfig) 44 dB 43.8
(Note 3) (Note 2) dB
Wgap = 50
(Note 4)
25, 30, 40, 50, 60, Wgap = 60 10 MHz 20 MHz NR | Square (BWconfig) 44 dB 43.8
70, 80, 90, 100 (Note 4) (Note 2) dB
Wgap = 30
(Note 3)
Wgap = 80 30 MHz 20 MHz NR | Square (BWconfig) 44 dB 43.8
(Note 4) (Note 2) dB
Wgap 2 50
(Note 3)
NOTE 1: BW.caonfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.

The OTA CACLR measurement result shall not less than the OTA CACLR limit specified in table 6.7.3.5.1-3.
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Table 6.7.3.5.1-3: BS type 1-O CACLR limit

BS channel Sub-block or BS adjacent Assumed Filter on the OTA OTA
bandwidth of Inter RF channel centre adjacent adjacent channel | CACLR | CACLR
lowest/highest Bandwidth frequency offset channel frequency and limit limit (3-
NR carrier gap size below or above carrier corresponding (0-3 6 GHz)
transmitted (Wgap) where | the sub-block or filter bandwidth GHz)
BWchannel (MHZz) the limit Base Station RF
applies (MHz) | Bandwidth edge
(inside the gap)
5, 10, 15, 20 5 <Wgap <15 2.5 MHz 5 MHz NR Square (BW coniig) 44 dB 43.8 dB
(Note 3) (Note 2)
5<Wgap <45
(Note 4)
10 < Wgap < 7.5 MHz 5 MHz NR Square (BWconfig) 44 dB 43.8 dB
20 (Note 3) (Note 2)
10 =Wgap <
50 (Note 4)
25, 30, 40, 50, 60, 20 =Wgap < 10 MHz 20 MHz Square (BWconiig) 44 dB 43.8 dB
70, 80,90, 100 60 (Note 4) NR (Note
20 =Wgap < 2)
30 (Note 3)
40 < Wgap < 30 MHz 20 MHz Square (BWconfig) 44 dB 43.8 dB
80 (Note 4) NR (Note
40 = Wgap < 2)
50 (Note 3)

NOTE 1: BW.caonfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.

NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).

NOTE 3: Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 5,
10, 15, 20 MHz.

NOTE 4: Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is
25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.

The absolute total power measurement shall not exceed the OTA CACLR absolute limit specified in table 6.7.3.5.1-3a.

Table 6.7.3.5.1-3a: BS type 1-O CACLR absolute limit

BS category / BS class OTA CACLR absolute limit
Category A Wide Area BS -4 dBm/MHz
Category B Wide Area BS -6 dBm/MHz

Medium Range BS -16 dBm/MHz
Local Area BS -23 dBm/MHz

NOTE 1: The test requirement is derived from the basic limit a scaling
factor of 9 dB and any applicable TT.
NOTE 2: Void

Table 6.7.3.5.1-4: Filter parameters for the assigned channel

RAT of the carrier adjacent | Filter on the assigned channel frequency

to the sub-block or Inter RF and corresponding filter bandwidth
Bandwidth gap
NR NR of same BW with SCS that provides

largest transmission bandwidth configuration

6.7.3.5.2 BS type 2-O

For the OTA ACLR requirement either the OTA ACLR limitsin tables 6.7.3.5.2-1/3 or the OTA ACLR absolute limits
intable 6.7.3.5.2-2 shall apply, whichever isless stringent. The OTA CACLR limitsin table 6.7.3.5.2-4 or the OTA
CACLR absolute limitsin table 6.7.3.5.2-4a shall apply, whichever isless stringent.
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The CACLR in asub-block gap istheratio of:

a) the sum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to

each side of the sub-block gap, and
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b) the filtered mean power centred on a frequency channel adjacent to one of the respective sub-block edges.

The assumed filter for the adjacent channel frequency is defined in table 6.7.3.5.2-4 and the filters on the assigned
channels are defined in table 6.7.3.5.2-5.

The OTA ACLR measurement result shall not be less than the OTA ACLR limit specified in table 6.7.3.5.2-1.

Table 6.7.3.5.2-1: BS type 2-O ACLR limit

NOTE 2:

lowest/highest NR carrier transmitted on the assigned channel frequency.

BS channel BS adjacent channel Assumed Filter on the OTA ACLR limit
bandwidth of centre frequency adjacent channel adjacent (dB)
lowest/highest offset below the carrier channel
NR carrier lowest or above the frequency and
transmitted highest carrier centre corresponding
BWochannel frequency filter bandwidth
(MHz) transmitted
50, 100, 200, BW NR of same BW Square 25.7 (Note 3)
400 Channel (Note 2) (BW config) 23.4 (Note 4)
NOTE 1: BWochannel and BWconiig are the BS channel bandwidth and transmission bandwidth configuration of the

With SCS that provides largest transmission bandwidth configuration (BW config).
Applicable to bands defined within the frequency spectrum range of 24.25 — 33.4 GHz
Applicable to bands defined within the frequency spectrum range of 37 — 52.6 GHz

NOTE 3:
NOTE 4:

The absolute total power measurement shall not exceed the OTA ACLR absolute limit specified in table 6.7.3.5.2-2

Table 6.7.3.5.2-2: BS type 2-O ACLR absolute limit

BS class ACLR absolute limit

For operation in non-contiguous spectrum, the OTA ACLR measurement result shall not be less than the OTA ACLR

Wide-area BS

-10.3dBm/MHz

Medium-range BS

-17.3 dBm/MHz

Local-area BS

-17.3 dBm/MHz

limit specified in table 6.7.3.5.2-3.
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Table 6.7.3.5.2-3: BS type 2-O ACLR limit in non-contiguous spectrum
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400 MHz.

BS channel Sub-block BS adjacent channel Assumed Filter on the adjacent OTA ACLR
bandwidth of gap size centre frequency adjacent channel frequency and limit
lowest/highest (Wgap) where | offset below or above channel corresponding filter (MHz)

NR carrier the limit the sub-block edge carrier bandwidth
transmitted (MHz) | applies (MHz) (inside the gap)
Wgap = 100 25.7 (Note
(Note 5) 3)
50, 100 Wagp 2 250 25 MHz 5%\'1‘:')':'; ZN)R Square (BWconi)
(Note 6) 23.4 (Note
4)
Wagap = 400 25.7 (Note
(Note 6) 3)
200, 400 Wgap = 250 100 MHz ZO?N"(;'I';ZZ')\'R Square (BW config)
(Note 5) 23.4 (Note
4)
NOTE 1: BWoeconfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.
NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).
NOTE 3: Applicable to bands defined within the frequency spectrum range of 24.24 — 33.4 GHz.
NOTE 4: Applicable to bands defined within the frequency spectrum range of 37 — 52.6 GHz.
NOTE 5: Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 50 or
100 MHz.
NOTE 6: Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 200 or

For operation in non-contiguous spectrum, the CACLR for carrierslocated on either side of the sub-block gap shall be

less than the value specified in table 6.7.3.5.2-4.

Table 6.7.3.5.2-4: BS type 2-O CACLR limit in non-contiguous spectrum

BS channel Sub-block gap | BS adjacent channel Assumed Filter on the adjacent | OTA CACLR
bandwidth of size (Wgap) centre frequency adjacent channel frequency limit
lowest/highest where the offset below or channel and corresponding (dB)
NR carrier limit applies above the sub-block carrier filter bandwidth
transmitted (MHz) (MHz) edge (inside the gap)
50 = Wgap < 25.7 (Note 3)
50, 100 100 (Note 5) 25 MHz 50 MHz NR Square (BW config)
50 = Wgap < (Note 2) 23.4 (Note 4)
250 (Note 6) '
200 = Wgap < 25.7 (Note 3)
200, 400 400 (Note 6) 100 MHz 200 MHz NR Square (BWconio)
200 = Wgap < (Note 2) 23.4 (Note 4)
250 (Note 5) )
NOTE 1: BWoeconfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.
NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).
NOTE 3: Applicable to bands defined within the frequency spectrum range of 24.24 — 33.4 GHz.
NOTE 4: Applicable to bands defined within the frequency spectrum range of 37 — 52.6 GHz.
NOTE 5: Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 50 or
100 MHz.
NOTE 6: Applicable in case the BS channel bandwidth of the NR carrier transmitted at the other edge of the gap is 200 or
400 MHz.

The absolute total power measurement shall not exceed the OTA CACLR absolute limit specified in table 6.7.3.5.2-4a.

Table 6.7.3.5.2-4a: BS type 2-O CACLR absolute limit

BS class

CACLR absolute limit

Wide area BS

-10.3 dBm/MHz

Medium range BS

-17.3 dBm/MHz

Local area BS

-17.3 dBm/MHz
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Table 6.7.3.5.2-5: Filter parameters for the assigned channel

RAT of the carrier adjacent | Filter on the assigned channel frequency
to the sub-block gap and corresponding filter bandwidth
NR of same BW with SCS that provides
NR L - - .
largest transmission bandwidth configuration

6.7.4  OTA operating band unwanted emissions

6.7.4.1 Definition and applicability
The OTA limits for operating band unwanted emissions are specified as TRP per RIB, unless otherwise stated.

For BStype 1-O, for a RIB operating in multi-carrier or contiguous CA, the requirements apply to BS channel
bandwidths of the outermost carrier. In addition, for a RIB operating in non-contiguous spectrum, the requirements shall
apply inside any sub-block gap. In addition, for a multi-band RIB, the requirements shall apply inside any Inter RF
Bandwidth gap.

For BStype 2-O, for a RIB operating in multi-carrier or contiguous CA, the requirements apply to the frequencies
(Afosue) starting from the edge of the contiguous transmission bandwidth. In addition, for a RIB operating in non-
contiguous spectrum, the requirements apply inside any sub-block gap.

6.7.4.2 Minimum requirement

The minimum requirement for BStype 1-O isdefined in TS 38.104 [2], clause 9.7.4.2.

The minimum requirement for BStype 2-O isdefined in TS 38.104 [2], clause 9.7.4.3.

6.7.4.3 Test purpose
This test measures the emissions of the BS, close to the assigned channel bandwidth of the wanted signal, while the BS
isin operation.

6.7.4.4 Method of test

6.7.4.4.1 Initial conditions
Test environment: normal; see annex B.2.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA:
- Brraw, Mgreaw and Tresw in single-band operation, see clause 4.9.1;
- Brrew_T'rrew and B'rraw_Trrew in multi-band operation, see clause 4.9.1.

Directions to be tested: Asthe requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement
procedure (see annex 1) aslong as the required TRP level is achieved.

6.7.4.4.2 Procedure

The following procedure for measuring TRP is based on the directional power measurements as described in annex |.
An alternative method to measure TRP isto use a characterized and calibrated reverberation chamber if so follow steps
1,3,4,6and9.

1) Placethe BS at the positioner.
2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.

3) The measurement devices characteristics shal be;

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 92 ETSI TS 138 141-2 V15.5.0 (2020-04)

- measurement filter bandwidth: defined in clause 6.7.4.5.
- detection mode: true RM S voltage or true power averaging.

4) For single carrier operation, set the BS to transmit according to the applicable test configuration in clause 4.8
using the corresponding test model(s) in clause 4.9.2 at manufacturers declared rated carrier output power
(Prated,c TRP)-

For aBS declared to be capable of multi-carrier and/or CA operation, use the applicable test signal configuration
and corresponding power setting specified in clause 4.7.2 and 4.8 using the corresponding test model(s) in clause
4.9.2 on al carriers configured.

5) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna such that
measurements to determine TRP can be performed (see annex I).

6) Sweep the centre frequency of the measurement filter in contiguous steps and measure emission power within
the specified frequency ranges with the specified measurement bandwidth.

7) Repeat step 5-6 for all directionsin the appropriated TRP measurement grid needed for TRPesimae (See annex |).

8) Calculate TRPesimae USiNg the measurements made in step 6.

9) For BStype 1-O and multi-band RIB and single band tests, repeat the steps above per involved band where single
band test configurations and test models shall apply with no carrier activated in the other band.

6.7.4.5 Test requirements

6.7.4.5.1 BS type 1-O

The emission measurement result shall not exceed the maximum levels specified in tables 6.7.4.5.1.1-1 t0 6.7.4.5.1.5-3,
where:

- Af isthe separation between the channel edge frequency and the nominal -3dB point of the measuring filter
closest to the carrier frequency.

- f_offset isthe separation between the channel edge frequency and the centre of the measuring filter.
- f_offsetma isthe offset to the frequency Afosue MHz outside the downlink operating band.
- Afmacisegual to f_offsetma minus half of the bandwidth of the measuring filter.

For a multi-band RIB inside any Inter RF Bandwidth gaps with W, < 2* Afosue, emissions shall not exceed the
cumulative sum of the test requirements specified at the Base Station RF Bandwidth edges on each side of the Inter RF
Bandwidth gap. The test requirement for Base Sation RF Bandwidth edge is specified in the tables 6.7.4.5.1.1-1 to
6.7.4.5.1.5-3 below, wherein this case:

- Af isthe separation between the Base Sation RF Bandwidth edge frequency and the nominal -3 dB point of the
measuring filter closest to the Base Station RF Bandwidth edge.

- f_offset isthe separation between the Base Station RF Bandwidth edge frequency and the centre of the
measuring filter.

- f_offsetma isequal to the Inter RF Bandwidth gap minus half of the bandwidth of the measuring filter.
- Afmacisegual to f_offsetma minus half of the bandwidth of the measuring filter.

For a multi-band RIB, the operating band unwanted emission limits apply also in a supported operating band without
any carrier transmitted, in the case where there are carrier(s) transmitted in another supported operating band. In this
case, no cumulative limit is applied in the inter-band gap between a supported downlink operating band with carrier(s)
transmitted and a supported downlink operating band without any carrier transmitted and

- In casetheinter-band gap between a supported downlink operating band with carrier(s) transmitted and a
supported downlink operating band without any carrier transmitted is less than 2* Afogug, f_offsetma shall be the
offset to the frequency Afosue MHz outside the outermost edges of the two supported downlink operating bands

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 93 ETSI TS 138 141-2 V15.5.0 (2020-04)

and the operating band unwanted emission limit of the band where there are carriers transmitted, as defined in
the tables of the present clause, shall apply across both downlink bands.

- In other cases, the operating band unwanted emission limit of the band where there are carriers transmitted, as
defined in the tables of the present clause for the largest frequency offset (Afmax), shall apply from Afogue MHz
below the lowest frequency, up to Afosue MHz above the highest frequency of the supported downlink operating
band without any carrier transmitted.

For amulticarrier single-band RIB or a single-band RIB configured for intra-band contiguous or non-contiguous carrier
aggregation the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and
the upper edge of the carrier transmitted at the highest carrier frequency within a specified frequency band.

In addition inside any sub-block gap for a single-band RIB operating in hon-contiguous spectrum, emissions shall not
exceed the cumulative sum of the test requirements specified for the adjacent sub blocks on each side of the sub block
gap. The test requirement for each sub block is specified in the tables 6.7.4.5.1.1-1 to 6.7.4.5.1.5-3 below, wherein this
case:

- Af isthe separation between the sub block edge frequency and the nominal -3 dB point of the measuring filter
closest to the sub block edge.

- f_offset isthe separation between the sub block edge frequency and the centre of the measuring filter.
- f_offsetma is egqual to the sub block gap bandwidth minus half of the bandwidth of the measuring filter.

- Afmx isequal to f_offsetmax minus half of the bandwidth of the measuring filter.

6.7.4.5.1.1 Wide Area BS (Category A)

For aRIB operating in Bands n5, n8, n12, n28, n71, emissions shall not exceed the maximum levels specified in table
6.7.45.1.1-1.

Table 6.7.4.5.1.1-1: Wide Area BS operating band unwanted emission limits
(NR bands £ 1 GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f offset < 5.05 MHz 3.8 dBm - 7/5(f_offset/MHz - 0.05) dB 100 kHz
5 MHz < Af < 5.05 MHz < f_offset < -3.2dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.05 MHz < f_offset < f_offsetmax -4 dBm (Note 3) 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within
sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap. Exception is Af 2 10MHz from both adjacent sub blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be -4 dBm/100 kHz.

NOTE 2: For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF
Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap.

NOTE 3: The requirement is not applicable when Afmax < 10 MHz.

NOTE 4: The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

NOTE 5: Void

For aRIB operating in Bands n1, n2, n3, n7, n25, n34, n38, n39, n40, n41, n50, n66, n70, n74, n75, n77, n78, n79,
emissions shall not exceed the maximum levels specified in tables 6.7.4.5.1.1-2 10 6.7.4.5.1.1-4:
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Table 6.7.4.5.1.1-2: Wide Area BS operating band unwanted emission limits
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(1 GHz < NR bands £ 3 GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f offset < 5.05 MHz 3.8 dBm-7/5(f_offset/MHz-0.05)dB 100 kHz
5 MHz < Af < 5.05 MHz < f_offset < -3.2dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.5 MHz < f _offset < f_offsetmax -4 dBm (Note 3) 1MHz

NOTE 1:

For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the

measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub blocks
on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -4 dBm/1 MHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF
Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF

NOTE 2:
Bandwidth.
NOTE 3:
NOTE 4:
NOTE 5: Void

The requirement is not applicable when Afmax < 10 MHz.
The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

Table 6.7.4.5.1.1-3: Wide Area BS operating band unwanted emission limits

(83 GHz < NR bands £ 4.2 GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f offset < 5.05 MHz 4 dBm-7/5(f_offset/MHz-0.05)dB 100 kHz
5 MHz < Af < 5.05 MHz < f_offset < -3dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.5 MHz < f offset < f_offsetmax -4 dBm (Note 3) 1MHz

NOTE 1:

For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the

measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub blocks
on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -4 dBm/1 MHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF
Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF

NOTE 2:
Bandwidth.
NOTE 3:
NOTE 4:
NOTE 5: Void

The requirement is not applicable when Afmax < 10 MHz.
The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.
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Table 6.7.4.5.1.1-4: Wide Area BS operating band unwanted emission limits

(4.2 GHz < NR bands < 6 GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f offset < 5.05 MHz 4 dBm-7/5(f_offset/MHz-0.05)dB 100 kHz
5 MHz < Af < 5.05 MHz < f_offset < -3dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.5 MHz < f _offset < f_offsetmax -4 dBm (Note 3) 1MHz

NOTE 1:

For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the

measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub blocks
on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -4 dBm/1 MHz.

NOTE 2:

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF
Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF

Bandwidth.
The requirement is not applicable when Afmax < 10 MHz.
The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

NOTE 3:
NOTE 4:

NOTE 5: Void

6.7.45.1.2

Wide Area BS Category B (Option 1)

For Category B operating band unwanted emissions, there are two options for the limits that may be applied regionally.

option 1 isasfollows.

For aRIB operating in Bands n5, n8, n12, n20, n28, n71, emissions shall not exceed the maximum levels specified in

table 6.7.4.5.1.2-1:

Table 6.7.4.5.1.2-1: Wide Area BS operating band unwanted emission limits

(NR bands £ 1 GHz) for Category B

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f offset < 5.05 MHz 3.8 dBm-7/5(f_offset/MHz-0.05)dB 100 kHz
5 MHz < Af < 5.05 MHz < f_offset < -3.2dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.05 MHz < f_offset < f_offsetmax -7 dBm (Note 3) 100 kHz

NOTE 1:

For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the
measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub blocks
on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -7 dBm/ 100 kHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF
Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF

NOTE 2:
Bandwidth.
NOTE 3:
NOTE 4:
NOTE 5: Void

The requirement is not applicable when Afmax < 10 MHz.
The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

For aRIB operating in Bands n1, n2, n3, n7, n25, n34, n38, n39, n40, n41, n50, n66, n70, n75, n77, n78, n79, emissions
shall not exceed the maximum levels specified in tables 6.7.4.5.1.2-2 t0 6.7.4.5.1.2-4:
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(1 GHz < NR bands £ 3 GHz) for Category B

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f offset < 5.05 MHz 3.8 dBm-7/5(f_offset/MHz-0.05)dB 100 kHz
5 MHz < Af < 5.05 MHz < f_offset < -3.2dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.5 MHz < f _offset < f_offsetmax -6 dBm (Note 3) 1MHz

NOTE 1:

For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the

measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub blocks
on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -6 dBm/1 MHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF
Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF

NOTE 2:
Bandwidth.
NOTE 3:
NOTE 4:
NOTE 5: Void

The requirement is not applicable when Afmax < 10 MHz.
The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

Table 6.7.4.5.1.2-3: Wide Area BS operating band unwanted emission limits

(83 GHz < NR bands < 4.2 GHz) for Category B

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f offset < 5.05 MHz 4 dBm-7/5(f_offset/MHz-0.05)dB 100 kHz
5 MHz < Af < 5.05 MHz < f_offset < -3dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.5 MHz < f offset < f offsetmax -6 dBm (Note 3) 1MHz

NOTE 1:

For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the

measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub blocks
on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -6 dBm/1 MHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF
Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF

NOTE 2:
Bandwidth.
NOTE 3:
NOTE 4:
NOTE 5: Void

The requirement is not applicable when Afmax < 10 MHz.
The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.
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Table 6.7.4.5.1.2-4: Wide Area BS operating band unwanted emission limits
(4.2 GHz < NR bands < 6 GHz) for Category B

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f offset < 5.05 MHz 4 dBm-7/5(f_offset/MHz-0.05)dB 100 kHz
5 MHz < Af < 5.05 MHz < f_offset < -3dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.5 MHz < f _offset < f_offsetmax -6 dBm (Note 3) 1MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within
sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the
measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub blocks
on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -6 dBm/1 MHz.

NOTE 2: For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF
Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF
Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF
Bandwidth.

NOTE 3: The requirement is not applicable when Afmax < 10 MHz.

NOTE 4: The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

NOTE 5: Void

6.7.4.5.1.3 Wide Area BS Category B (Option 2)
Thelimitsin this clause are intended for Europe and may be applied regionally for a RIB operating in bands nl1, n3, n8.

For aRIB operating in bands nl1, n3, n8 emissions shall not exceed the maximum levels specified in table 6.7.4.5.1.3-1:

Table 6.7.4.5.1.3-1: Regional Wide Area BS operating band unwanted emission limits for Category B

Frequency offset of Frequency offset of Basic limit (Note 1, 2, 5) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af< 0.2 MHz 0.015 MHz <f offset < 0.215 MHz -3.2 dBm 30 kHz
0.2 MHz <Af<1MHz | 0.215 MHz <f_offset < 1.015 MHz (f offset j 30 kHz
-3.2dBm-15| ———-0.215|dB
Hz
(Note 4) 1.015 MHz < f_offset < 1.5 MHz -15.2 dBm 30 kHz
1 MHz < Af< 1.5 MHz < f_offset < -2.2 dBm 1 MHz
min( 10 MHz, Afmax) min(10.5 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.5 MHz < f offset < f_offsetmax - 6 dBm (Note 3) 1 MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement
within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side
of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the
measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub blocks on
each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -6 dBm/1MHz.

NOTE 2: For a multi-band connector with Inter RF Bandwidth gap < 2*Afosue the minimum requirement within the Inter
RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF
Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF
Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF
Bandwidth.

NOTE 3: The requirement is not applicable when Afmax < 10 MHz.

NOTE 4: This frequency range ensures that the range of values of f_offset is continuous.

NOTE 5: The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

NOTE 6: Void

6.7.45.1.4 Medium Range BS (Category A and Category B)

For Medium Range BS classin NR bands < 3 GHz, emissions shall not exceed the maximum levels specified in tables
6.7.45.1.4-1and 6.7.4.5.1.4-4.
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For Medium Range BS classin 3GHz <NR bands < 4.2 GHz, emissions shall not exceed the maximum levels specified
intables6.7.4.5.1.4-2 and 6.7.4.5.1.4-5.

For Medium Range BS classin 4.2GHz <NR bands < 6 GHz, emissions shall not exceed the maximum levels specified
intables 6.7.4.5.1.4-3 and 6.7.4.5.1.4-6.

Table 6.7.4.5.1.4-1: Medium Range BS operating band unwanted emission limits, 40 < Prated,c.Tre < 47

dBm (NR bands < 3 GHz)

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz 100 kHz
7 f _offset
P -51.2dB-—(——=—-0.05)dB
rated ,c, TRP 5( MHz )
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 Prated,cTre — 58.2 dB 100 kHz
MHz, Afmax) MHz, f_OffSEtmax)
10 MHz < Af < Afmax 10.05 MHz < f_offset < f_offsetmax Min(Prated.c.Trp - 60 dB, -16 dBm) 100 kHz
(Note 3)
NOTE 1: For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within

NOTE 2:

NOTE 3:
NOTE 4:
NOTE 5:

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the
sub block gap. Exception is Af 2 10MHz from both adjacent sub blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be Min(Prated,c.TrRe — 60 dB, -16 dBm)/100kHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF Bandwidth
gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side
of the Inter RF Bandwidth gap.

The requirement is not applicable when Afmax < 10 MHz.

The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

Void

Table 6.7.4.5.1.4-2: Medium Range BS operating band unwanted emission limits, 40 < Prated,c,rp < 47

dBm (3 GHz < NR bands < 4.2 GHz)

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz Pt oo — 5108 %( f K/szfzset ~0.05)dB 100 kHz
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 Prated.c,7rRP - 58 dB 100 kHz
MHz, Afmax) MHz, f offsetmax)
10 MHz < Af < Afmax 10.05 MHz < f_offset < f_offsetmax Min(Prated,c.TrRp — 60 dB, -16 dBm) 100 kHz
(Note 3)
NOTE 1: For a BS supporting hon-contiguous spectrum operation within any operating band the emission limits within

NOTE 2:

NOTE 3:
NOTE 4:
NOTE 5:

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the
sub block gap. Exception is Af =2 10MHz from both adjacent sub blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be Min(Prated,c. TrRr — 60 dB, -16 dBm)/100kHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF Bandwidth
gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side
of the Inter RF Bandwidth gap.

The requirement is not applicable when Afmax < 10 MHz.

The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

Void
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Table 6.7.4.5.1.4-3: Medium Range BS operating band unwanted emission limits, 40 < Prated,c,rp < 47

dBm (4.2 GHz < NR bands £ 6 GHz)

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz 100 kHz
7, f _offset
P et cmre —51dB — N (K/IT —-0.05)dB
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 Prated,c,TrP - 58 dB 100 kHz
MHz, Afmax) MHz, f_offsetmax)
10 MHz < Af £ Afmax 10.05 MHz < f_OﬂSEt < f_OﬁSetmax Min(Prated,c,TRP— 60 dB, -16 dBm) 100 kHz
(Note 3)
NOTE 1: For a BS supporting hon-contiguous spectrum operation within any operating band the emission limits within

NOTE 2:

NOTE 3:
NOTE 4:
NOTE 5:

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the
sub block gap. Exception is Af = 10MHz from both adjacent sub blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be Min(Prated,c. TrRr — 60 dB, -16 dBm)/100kHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF Bandwidth
gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side
of the Inter RF Bandwidth gap.

The requirement is not applicable when Afmax < 10 MHz.

The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

Void

Table 6.7.4.5.1.4-4: Medium Range BS operating band unwanted emission limits, Prated,c,TrRr < 40 dBm

(NR bands £ 3 GHz)

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz 7 f offset 100 kHz
—11.2dB—g (————-0.05dB
5 MHz < Af < min(10 5.05 MHz <f_offset < min(10.05 -18.2 dBm 100 kHz
MHz, Afmax) MHz, f_offsetmax)

10 MHz < Af < Afmax 10.05 MHz < f_offset < f_offsetmax -20 dBm (Note 3) 100 kHz

NOTE 1: For a BS supporting hon-contiguous spectrum operation within any operating band the emission limits within

NOTE 2:

NOTE 3:
NOTE 4:
NOTE 5:

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the
sub block gap. Exception is Af = 10MHz from both adjacent sub blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be -20 dBm/100kHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF Bandwidth
gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side
of the Inter RF Bandwidth gap.

The requirement is not applicable when Afmax < 10 MHz.

The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

Void
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Table 6.7.4.5.1.4-5: Medium Range BS operating band unwanted emission limits, Prated.c,trr < 40 dBm
(3 GHz < NR bands £ 4.2 GHz)

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset

0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz 7 T offset 100 kHz

~11dB——= (—=————-0.05)dB
5 MHz
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 -18 dBm 100 kHz
MHz, Afmax) MHz, f Offsetmax)
10 MHz < Af < Afmax 10.05 MHz < f _offset < f_offsetmax -20 dBm (Note 3) 100 kHz

NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:
NOTE 5:

For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within
sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the
sub block gap. Exception is Af 2 10MHz from both adjacent sub blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be -20 dBm/100kHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF Bandwidth
gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side
of the Inter RF Bandwidth gap.

The requirement is not applicable when Afmax < 10 MHz.

The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

Void

Table 6.7.4.5.1.4-6: Medium Range BS operating band unwanted emission limits, Pratedc,Trr < 40 dBm

(4.2 GHz < NR bands < 6 GHz)

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
< Af < < <
0 MHz < Af <5 MHz 0.05 MHz <f_offset < 5.05 MHz —11dB—z( f _Offset—0.05)dB 100 kHz
5 MHz
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 -18 dBm 100 kHz
MHz, Afmax) MHz, f offsetmax)
10 MHz < Af < Afmax 10.05 MHz < f_offset < f_offsetmax -20 dBm (Note 3) 100 kHz

NOTE 1:

NOTE 2:

NOTE 3:

For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within
sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the
sub block gap. Exception is Af =2 10MHz from both adjacent sub blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be -20 dBm/100kHz.

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF Bandwidth
gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side
of the Inter RF Bandwidth gap.

The requirement is not applicable when Afmax < 10 MHz.

NOTE 4:
NOTE 5: Void

The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

6.7.4.5.1.5

Local Area BS (Category A and Category B)

For Local AreaBS classin NR bands < 3 GHz, emissions shall not exceed the maximum levels specified in table

6.7.4.5.1.5-1.

For Local AreaBS classin 3 GHz < NR bands < 4.2 GHz, emissions shall not exceed the maximum levels specified in

tables 6.7.4.5.1.5-2.

For Local AreaBS classin 4.2 GHz < NR bands < 6 GHz, emissions shall not exceed the maximum levels specified in

tables 6.7.4.5.1.5-3.
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Table 6.7.4.5.1.5-1: Local Area BS operating band unwanted emission limits (NR bands £ 3 GHz)

Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset

<Af< < < 100 kHz
0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz —19.2dB—z( f _OffSEt—O.05)dB 00

5 MHz
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 -26.2 dBm 100 kHz
MHz, Afmax) MHz, f Offsetmax)
10.05 MHz < f offset < f offsetmax -28 dBm (Note 3) 100 kHz

10 MHz < Af < Afmax

NOTE 1:

For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within

sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap. Exception is Af = 10MHz from both adjacent sub blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be -28 dBm/100kHz.

NOTE 2:

For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap

NOTE 3:
NOTE 4:

NOTE 5: Void

The requirement is not applicable when Afmax < 10 MHz.
The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

Table 6.7.4.5.1.5-2: Local Area BS operating band unwanted emission limits (3 GHz < NR bands < 4.2

10 MHz < Af < Afmax

GHz)
Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz 7 f offset 100 kHz
~19dB—— (———=-0.05)dB
5 MHz
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 -26 dBm 100 kHz
MHz, Afmax) MHz, f offsetmax)
10.05 MHz < f offset < f offsetmax -28 dBm (Note 3) 100 kHz

NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:
NOTE 5:

Void

For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within
sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap. Exception is Af 2 10MHz from both adjacent sub blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be -28 dBm/100kHz.
For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF
Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap
The requirement is not applicable when Afmax < 10 MHz.
The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.
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Table 6.7.4.5.1.5-3: Local Area BS operating band unwanted emission limits (4.2 GHz < NR bands £ 6

GHz)
Frequency offset of Frequency offset of Test requirement (Note 1, 2, 4) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset

0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz 7 f offset 100 kHz

~19dB—— (—=———-0.05)dB
5 MHz
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 -26 dBm 100 kHz
MHz, Afmax) MHz, f_offsetmax)
10 MHz < Af < Afmax | 10.05 MHz < f_offset < f_offsetmax -28 dBm (Note 3) 100 kHz

NOTE 1: For a BS supporting hon-contiguous spectrum operation within any operating band the emission limits within
sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of
the sub block gap. Exception is Af =2 10MHz from both adjacent sub blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be -28 dBm/100kHz.

NOTE 2: For a multi-band RIB with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF
Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap

NOTE 3: The requirement is not applicable when Afmax < 10 MHz.

NOTE 4: The test requirement is derived from the basic limit a scaling factor of 9 dB and any applicable TT.

NOTE 5: Void

6.7.4.5.1.6 Additional requirements

6.7.45.1.6.1 Limits in FCC Title 47

In addition to the requirementsin tables 6.7.4.5.1.1-1 t0 6.7.4.5.1.5-3, the BS may have to comply with the applicable
emission limits established by FCC Title 47 [14], when deployed in regions where those limits are applied, and under
the conditions declared by the manufacturer.

6.7.45.1.6.2 Protection of DTT

In certain regions the following requirement may apply for protection of DTT. For BStype 1-O operating in Band n20,
the level of emissionsin the band 470-790 MHz, measured in an 8 MHz filter bandwidth on centre frequencies Fier
according to table 6.7.4.5.1.6.2-1, shall not exceed the maximum emission TRP level shown in thetable. This
requirement appliesin the frequency range 470-790 MHz even though part of the range falls in the spurious domain.

Table 6.7.4.5.1.6.2-1: Declared emissions levels for protection of DTT

Case Measurement Condition on BS Maximum level Measurement
filter centre maximum aggregate PeirP,N,MAX bandwidth
frequency EIRP / 10 MHz,
PEIRP_10MHz
(NOTE)
A: for DTT N*8 + 306 MHz, Peirp_10mHz = 59 dBm 0 dBm 8 MHz
frequencies where 21 <N=<60
broadcasting is N*8 + 306 MHz, 36 < Perp_tomHz < 59 Peirp_10MHz — 59 dBm 8 MHz
protected 21 <N=<60 dBm
N*8 + 306 MHz, Peirp_10mHz < 36 dBm -23 dBm 8 MHz

21 <N =60
B: for DTT N*8 + 306 MHz, Peirp_10MHz = 59 dBm 10 dBm 8 MHz
frequencies where 21 =N=<60
broadcasting is N*8 + 306 MHz, 36 < Perp_10MHz < 59 Peirp_10MHz — 49 dBm 8 MHz
subject to an 21 <N=<60 dBm
intermediate level N*8 + 306 MHz, Peirp_1omHz < 36 dBm -13 dBm 8 MHz
of protection 21 <N <60
C: for DTT N*8 + 306 MHz, N.A. 22 dBm 8 MHz
frequencies where 21 =N=<60
broadcasting is not
protected
NOTE:  Peirp_1omHz (dBm) is defined by Peirp_1omHz = Piomuz + Gant + 9dB, where Gant is 17 dBi.
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6.7.4.5.2 BS type 2-O

6.7.45.2.1 General

The requirements of either clause 6.7.4.5.2.2 (Category A limits) or clause 6.7.4.5.2.3 (Category B limits) shall apply.
The application of either Category A or Category B limits shall be the same as for General OTA transmitter spurious
emissions requirements (BStype 2-0) in clause 6.7.5.2.5.2.The emission measurement result shall not exceed the
maximum levels specified in the tables below, where;

- Af isthe separation between the contiguous transmission bandwidth edge frequency and the nominal -3dB point
of the measuring filter closest to the contiguous transmission bandwidth edge.

- f_offset isthe separation between the contiguous transmission bandwidth edge frequency and the centre of the
measuring filter.

- f_offsetma isthe offset to the frequency Afosue outside the downlink operating band, where Afosueis defined in
table 6.7.1-1.

In addition, inside any sub-block gap for a RIB operating in non-contiguous spectrum, emissions shall not exceed the
cumulative sum of the test requirements specified for the adjacent sub blocks on each side of the sub block gap. The test
requirement for each sub-block is specified in the clauses 6.7.4.5.2.2 and 6.7.4.5.2.3 below, where in this case:

- Af isthe separation between the sub block edge frequency and the nominal -3 dB point of the measuring filter
closest to the sub block edge.

- f_offset isthe separation between the sub block edge frequency and the centre of the measuring filter.
- f_offsetma isegqual to the sub block gap bandwidth minus half of the bandwidth of the measuring filter.
- Afmx isequal to f_offsetmax minus half of the bandwidth of the measuring filter.

Table 6.7.4.5.2-1: Void

Table 6.7.4.5.2-2: Void

6.7.45.2.2 OTA operating band unwanted emission limits (Category A)
The power of any spurious emission shall not exceed the limitsin table 6.7.4.5.2.2-1 or 6.7.4.5.2.2-2.

Table 6.7.4.5.2.2-1: OBUE limits applicable in the frequency range 24.25 — 33.4 GHz

Frequency offset Frequency offset of Test limit Measurement
of measurement measurement filter centre bandwidth
filter -3 dB point, frequency, f_offset
Af
0 MHz < Af< 0.5 MHz < f_offset < 0.1* Min(-2.3 dBm, Max(Prated,;,TrRP 1 MHz
O.l*BWcontiguous BWcontiguous +0.5 MHz -32.3 dB, 9.3 dBm))
0.1*BW contiguous < Af 0.1* BW contiguous +0.5 MHz < Min(-13 dBm, Max(Prated,t, TRP 1 MHz
< Afmax f_offset < f_ offsetmax —43dB, -20 dBm))
NOTE: For non-contiguous spectrum operation within any operating band the limit within sub-block
gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each
side of the sub block gap.

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 104 ETSI TS 138 141-2 V15.5.0 (2020-04)

Table 6.7.4.5.2.2-2: OBUE limits applicable in the frequency range 37 GHz — 52.6 GHz

Frequency offset Frequency offset of Test limit Measurement

of measurement measurement filter centre bandwidth

filter -3 dB point, frequency, f_offset

Af
0 MHz < Af< 0.5 MHz <f offset <0.1* Min(-2.3 dBm, Max(Prated,t TRP — 1 MHz
0.1*BW contiguous BW contiguous +0.5 MHz 30.3 dB, -9.3 dBm))
0.1*BWcontiguous < 0.1* BW contiguous +0.5 MHz < Min('13 dBm, MaX(Prated,t,TRP - 1 MHz
Af < Afmax f_offset < f_ offsetmax 41 dB, -20 dBm))

NOTE:  For non-contiguous spectrum operation within any operating band the limit within sub-block
gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each
side of the sub block gap.

6.7.4.5.2.3 OTA operating band unwanted emission limits (Category B)

The power of any spurious emission shall not exceed the limitsin table 6.7.4.5.2.3-1 or 6.7.4.5.2.3-2.

Table 6.7.4.5.2.3-1: OBUE limits applicable in the frequency range 24.25 — 33.4 GHz

Frequency offset Frequency offset of Test limit Measurement
of measurement measurement filter centre bandwidth
filter -3 dB point, frequency, f_offset
Af
0 MHz < Af < 0.5 MHz < f_offset < 0.1* Min(-2.3 dBm, Max(Prated ., TrRP 1 MHz
0.1*BW contiguous BW contiguous +0.5 MHz —32.3dB, -9.3 dBm))
0.1*BWcontiguous < Af 0.1* BWcontiguous +0.5 MHz < Min(-13 dBm, MaX(Prated,t,TRP 1 MHz
< Afs f offset < Afe +0.5 MHz — 43 dB, -20 dBm))
Afs < Af < Afmax Afg+5 MHz < f_offset < f_ Min(-5 dBm, Max(Prated,t, TRP — 10 MHz
offsetmax 33 dB, -10 dBm))

NOTE 1: For non-contiguous spectrum operation within any operating band the limit within sub-block
gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each
side of the sub block gap.

NOTE 2: Afs = 2*BW contiguous When BW contiguous £ 500 MHz, otherwise Afs = BW contiguous + 500 MHz.

Table 6.7.4.5.2.3-2: OBUE limits applicable in the frequency range 37 — 52.6 GHz

Frequency offset Frequency offset of Test limit Measurement
of measurement measurement filter centre bandwidth
filter -3 dB point, frequency, f_offset
Af
0 MHz < Af< 0.5 MHz < f_offset < 0.1* Min(-2.3 dBm, Max(Prated,t, TRP 1 MHz
0.1*BWcontiguous BWcontiguous +0.5 MHz -30.3 dB, -9.3 dBm))
0.1*BW contiguous < Af 0.1* BW contiguous +0.5 MHz < Min(-13 dBm, Max(Prated,t, TRP 1 MHz
< Afg f offset < Afg +0.5 MHz —41dB, -20 dBm))
Afs < Af < Afmax Afs+5 MHz < f_offset <f_ Min(-5 dBm, Max(Prated t, TRP — 10 MHz
offsetmax 31dB, -10 dBm))

NOTE1: For non-contiguous spectrum operation within any operating band the limit within sub-block
gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each
side of the sub block gap.

NOTE 2: Afg = 2*BW contiguous when BW contiguous = 500 MHz, otherwise Afg = BW contiguous + 500 MHz.

6.7.5  OTA transmitter spurious emissions

6.7.5.1 General
Unless otherwise stated, all requirements are measured as mean power.

The OTA transmitter spurious emissions limits are specified as TRP per RIB, unless otherwise stated.
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The OTA transmitter spurious emission limits for FR1 shall apply from 30 MHz to 12.75 GHz, excluding the frequency
range from Afosue below the lowest frequency of each supported downlink operating band, up to Afosue above the
highest frequency of each supported downlink operating band, where the Afogue is defined in clause 6.7.1. For some
operating bands, the upper limit of the spurious range might be higher than 12.75 GHz in order to comply with the 51
harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [5].

For multi-band RIB each supported operating band and the Afosue MHz around each band are excluded from the OTA
transmitter spurious emissionsrequirements.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for
al transmission modes foreseen by the manufacturer's specification.

BStype 1-O requirements consists of OTA transmitter spurious emission requirements based on TRP and co-location
requirements not based on TRP.

The OTA transmitter spurious emission limits for FR2 shall apply from 30 MHz to 2™ harmonic of the upper frequency
edge of the downlink operating band, excluding the frequency range from Afosue below the lowest frequency of each
supported downlink operating band, up to Afogue above the highest frequency of each supported downlink operating
band, where the Afosue is defined in clause 6.7.1.

6.7.5.2 General OTA transmitter spurious emissions requirements

6.7.5.2.1 Definition and applicability

The general OTA transmitter spurious emissions regquirements are specified as TRP per RIB, per cell, unless otherwise
specified.

6.7.5.2.2 Minimum requirement

The minimum requirement for BStype 1-O is specified in TS 38.104 [2], clause 9.7.5.2.2.

The minimum requirement for BStype 2-O is specified in TS 38.104 [2], clause 9.7.5.3.2.

6.7.5.2.3 Test purpose

Thetest purposeisto verify if the radiated spurious emissions from the BS at the RIB are within the specified minimum
requirements.

6.7.5.2.4 Method of test

6.7.5.2.4.1 Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier, see clause 4.9.1.
- For FRIL:
- B whentesting from 30 MHz to FoL iow - Afosue
- T when testing from For_nigh + Afogue to 12.75 GHz (or to 5™ harmonic)
- For FR2:
- B whentesting from 30 MHz to FoL iow - Afosue
- T when testing from FoL_nigh + Afogue to 2" harmonic (or to 60 GHz)
RF bandwidth positions to be tested in single-band multi-carrier operation, see clause 4.9.1:
- For FRIL:

- Brrsw When testing from 30 MHz to FoL_iow - Afogue
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- Treaw When testing from FoL_nigh + Afosue to 12.75 GHz (or 5™ harmonic)
- For FR2:

- Brraw When testing from 30 MHz to For_iow - Afosue

- Treaw When testing from FoL_nigh + Afogue to 2" harmonic (or to 60 GHz)

RF bandwidth positions to be tested in multi-band multi-carrier operation, see clause 4.9.1:
- For FR1:

- Brraw_T'resw When testing from 30 MHz to FoL siow low - Afosue

- B'reaw_Trraw When testing from FoL_gnign_nigh + Afosue t0 12.75 GHz (or to 5™ harmonic)

- Brrew_T'rrew and B'rraw_Trrew When testing from FoL_siow_nigh + Afosue 10 FoL_shigh_tow - Afosue
Directions to be tested: Asthe requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement
procedure (see annex |) aslong as the required TRP level is achieved.
6.7.5.2.4.2 Procedure

The following procedure for measuring TRP is based on directional power measurements as described in annex I. An
aternative method to measure TRP isto use a characterized and calibrated reverberation chamber if so follow steps 1,
3,4,5,7and 10.

1) Placethe BSat the positioner.
2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3) Measurements shall use a measurement bandwidth in accordance to the conditionsin clause 6.7.5.2.5.
4) The measurement device characteristics shall be:

- Detection mode: True RMS.
5) Set the BSto transmit

- For RIB declared to be capable of single carrier operation only, set the RIB to transmit a signal according
to the applicable test configuration in clause 4.8 using the corresponding test model in clause 4.9.2 (i.e.
NR-FR1-TM1.1 for BStype 1-O and NR-FR2-TM1.1 for BStype 2-O), at manufacturer's declared rated
output power Praed.c,TRr.

- For aRIB declared to be capable of multi-carrier and/or CA operation, set the RIB to transmit according
to the corresponding test model in clause 4.9.2 on al carriers configured using the applicable test
configuration and corresponding power setting specified in clause 4.7.2 and 4.8.

6) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna such that
measurements to determine TRP can be performed (see annex I).

7) Measure the emission at the specified frequencies with specified measurement bandwidth.

8) Repeat step 6-7 for al directionsin the appropriated TRP measurement grid needed for full TRP estimation (see
annex 1).

NOTE 1: the TRP measurement grid may not be the same for all measurement frequencies.
NOTE 2: the frequency sweep or the TRP measurement grid sweep may be done in any order.
9) Caculate TRP at each specified frequency using the directional measurements.

In addition, for multi-band RIB(s), the following steps shall apply:

10) For BStype 1-O and multi-band RIBs and single band tests, repeat the steps above per involved band where
single band test configurations and test models shall apply with no carrier activated in the other band.
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6.7.5.2.5 Test requirement

6.7.5.25.1 Test requirement for BS type 1-O

For a BS meeting category A the TRP of any spurious emission shall not exceed the limitsin table 6.7.5.2.5.1-1.

Table 6.7.5.2.5.1-1: General OTA BS transmitter spurious emission limits for BS type 1-O, Category A

Spurious frequency range Test limit Measurement Notes
bandwidth
30 MHz — 1 GHz 100 kHz Note 1, Note 6
1 GHz -12.75 GHz 1 MHz Note 1, Note 2, Note
6
12.75 GHz — 5™ harmonic of the -13 + X dBm 1 MHz Note 1, Note 2, Note
upper frequency edge of the DL 3, Note 6
operating band in GHz

NOTE 1: Measurement bandwidths as in ITU-R SM.329 [5], s4.1.

NOTE 2: Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.

NOTE 3: This spurious frequency range applies only for operating bands for which the 51
harmonic of the upper frequency edge of the DL operating band is reaching beyond
12.75 GHz.

NOTE 4: Void.

NOTE 5: Void.

NOTE 6: X =9 dB, unless stated differently in regional regulation.

For aBS meeting category B the TRP of any spurious emission shall not exceed the limitsin table 6.7.5.2.5.1-2.

Table 6.7.5.2.5.1-2: General OTA BS transmitter spurious emission limits for BS type 1-O, Category B

Spurious frequency range Test limit Measurement Notes
bandwidth
30 MHz — 1 GHz -36 + X dBm 100 kHz Note 1, Note 5
1 GHz -12.75 GHz 1 MHz Note 1, Note 2, Note
5
12.75 GHz — 5™ harmonic of the -30 + X dBm 1 MHz Note 1, Note 2, Note
upper frequency edge of the DL 3, Note 5
operating band in GHz

NOTE 1: Measurement bandwidths as in ITU-R SM.329 [5], s4.1.

NOTE 2: Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.

NOTE 3: This spurious frequency range applies only for operating bands for which the 5%
harmonic of the upper frequency edge of the DL operating band is reaching beyond
12.75GHz.

NOTE 4: Void.

NOTE 5: X =9 dB, unless stated differently in regional regulation.

6.7.5.2.5.2 Test requirement for BS type 2-O

6.7.5.2.5.2.1 General

The requirements of either clause 6.7.5.2.5.2.2 (Category A limits) or clause 6.7.5.2.5.2.3 (Category B limits) shall
apply. The application of either Category A or Category B limits shall be the same as for Operating band unwanted
emissionsin clause 6.7.1.

Table 6.7.5.2.5.2-1: Void
NOTE: Table6.7.5.2.5.2-1 ismoved to clause 6.7.5.2.5.2.2 astable 6.7.5.2.5.2.2-1.

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15

6.7.5.2.5.2.2

108

OTA transmitter spurious emissions (Category A)

The power of any spurious emission shall not exceed the limitsin table 6.7.5.2.5.2-1.
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Table 6.7.5.2.5.2.2-1: General OTA BS transmitter spurious emission limits for BS type 2-O

edge of the DL operating
band in GHz; 60 GHz)

Spurious frequency Test limit Measurement Notes
range bandwidth
30 MHz — 1 GHz 100 kHz Note 1
1 GHz — min(2" harmonic 1 MHz Note 1, Note 2
of the upper frequency -13 dBm

NOTE 1: Measurement bandwidth as in ITU-R SM.329 [5], s4.1.
NOTE 2: Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.

6.7.5.25.2.3

OTA transmitter spurious emissions (Category B)

The power of any spurious emission shall not exceed the limitsin table 6.7.5.2.5.2.3-1.

Table 6.7.5.2.5.2.3-1: BS radiated Tx spurious emission limits in FR2 (Category B)

upper frequency edge of the DL
operating band in GHz; 60 GHz)

Frequency range Test limit Measurement Note
(Note 4) Bandwidth
30 MHz < 1 GHz -36 dBm 100 kHz Note 1
1GHz < 18 GHz -30 dBm 1 MHz Note 1
18 GHz <> Fstep,1 -20 dBm 10 MHz Note 2
Fstep,1 <> Fstep,2 -15 dBm 10 MHz Note 2
Fstep,2 <> Fstep,3 -10 dBm 10 MHz Note 2
Fstepa <> Fstep,s -10 dBm 10 MHz Note 2
Fstep,s <> Fstep,6 -15 dBm 10 MHz Note 2
Fstep,s <> min(2nd harmonic of the -20 dBm 10 MHz Note 2, Note 3

NOTE 1: Bandwidth as in ITU-R SM.329 [5], s4.1
NOTE 2: Limit and bandwidth as in ERC Recommendation 74-01 [26], annex 2.
NOTE 3: Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.

NOTE 4: The step frequencies Fstep.x are defined in table 6.7.5.2.5.2.3-2.

Table 6.7.5.2.5.2.3-2: Step frequencies for defining the BS radiated Tx spurious emission limits

(Category B)

in FR2

Operating band Fstep,l Fstep,z Fstep,B Fstep,4 Fstep,S Fstep,s
(GHz) (GHz) (GHz) (GHz) (GHz) (GHz)

(Note 2) (Note 2)
n258 18 21 22.75 29 30.75 40.5

NOTE 1: Fstep,x are based on ERC Recommendation 74-01 [26], annex 2.
NOTE 2: Fstep,3 and Fstep4 are aligned with the values for Afosue in table 6.7.1-1.

6.7.5.3

6.7.5.3.1

Definition and applicability

Protection of the BS receiver of own or different BS

This requirement shall be applied for NR FDD operation in order to prevent the receivers of own or adifferent BS of
the same band being desensitised by emissions from a BStype 1-O.

This requirement is a co-location requirement as defined in clause 4.9, in TS 38.104 [ 2], the power levels are specified

at the CLTA output.
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6.7.5.3.2 Minimum requirements

The minimum requirement for BStype 1-O isdefined in TS 38.104 [2], clause 9.7.5.2.

6.7.5.3.3 Test purpose

For OTA co-location spurious emission, the test purpose is to verify that the emission is within the specified
requirement limits at the CLTA conducted output(s).

6.7.5.3.4 Method of test

6.7.5.3.4.1 Initial conditions
Test environment:  Normal; see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
Base Sation RF Bandwidth positions to be tested for multi-carrier:
- Mgesw in single-band RIB, see clause 4.9.1;
- Brraw_T'rrew and B'rraw_Trraw in multi-band RIB, see clause 4.9.1.
In addition, for multi-band RIB:
- For Bresw_T'reaw, €mission testing above the highest operating band may be omitted.
- For B'reaw_Trrew, emission testing below the lowest operating band may be omitted.

Directions to be tested: The requirement is specified as co-location requirement. For general description of co-location
requirements, refer to clause 4.12.

The co-location spurious emission is measured at the CLTA conducted output(s).

6.7.5.3.4.2 Procedure

1) Select and placethe NR BS and CLTA as described in clause 4.12 with parameters as specified in table 4.12.2.2-
1 and table 4.12.2.3-1.

2) Severa CLTAs might be required to cover the whole co-location spurious emission frequency ranges.

3) Placetest antennain reference direction at far-field distance, aligned in all supported polarizations (single or
dual) with the NR BS as depicted in annex E.1.3.

4) Thetest antenna shall be dual (or single) polarized with the same frequency range asthe NR BS for co-location
Spurious emission test case.

5) Connect test antenna and CLTA to the measurement equipment as depicted in annex E.1.3.

6) OTA co-location spurious emission is measured as the power sum over all supported polarizations at the CLTA
conducted output(s).

7) The measurement device (signal analyzer) characteristics shall be:
- Detection mode: True RMS.
8) Set the BStype 1-0O to transmit:

- Set the NR BSto transmit maximum power according to the applicable test configuration in clause 4.8
using the corresponding test models or set of physical channelsin clause 4.9.2.

- For the NR BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit
according to NR-FR1-TM 1.1 on all carriers configured using the applicable test configuration and
corresponding power setting specified in clause 4.7.2 and 4.8.
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9) Measure the emission at the specified frequencies with specified measurement bandwidth.
NOTE: An aternative measurement method to be used for measuring the OTA emission is described in annex K.
In addition, for multi-band RIB, the following steps shall apply:

10) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

6.7.5.3.5 Test requirements

6.7.5.35.1 Test requirement for BS type 1-O

Thisrequirement shall be applied for NR FDD operation in order to prevent the receivers of own or adifferent BS of
the same band being desensitised by emissions from a BStype 1-O.

This requirement is a co-location requirement as defined in clause 4.9, in TS 38.104 [2], the power levels are specified
at the CLTA output.

The total power of any spurious emission from both polarizations of the CLTA connector output shall not exceed the
limitsintable 6.7.5.3.5.1-1.

Table 6.7.5.3.5.1-1: BS type 1-O OTA spurious emissions limits for protection of the BS receiver

BS class Frequency Maximum Maximum Maximum Measurement
range Level for Level for Level for bandwidth
bands bands bands

below 3GHz between 3 between 4.2
and 4.2GHz and 6GHz

Wide Area BS FuL_tow — FuL_high -113.9 dBm -113.7 dBm -113.6 dBm 100 kHz
Medium Range BS -108.9 dBm -108.7 dBm -108.6 dBm
Local Area BS -105.9 dBm -105.7 dBm -105.6 dBm

6.7.5.4 Additional spurious emissions requirements

6.7.5.4.1 Definition and applicability

These requirements may be applied for the protection of systems operating in frequency ranges other than the BS
downlink operating band. The limits may apply as an optional protection of such systems that are deployed in the same
geographical areaasthe BS, or they may be set by local or regional regulation as a mandatory requirement for an NR
operating band. It isin some cases not stated in the present document whether a requirement is mandatory or under what
exact circumstances that alimit applies, since thisis set by local or regiona regulation. An overview of regiona
requirements in the present document is given in clause 4.4.

Some requirements may apply for the protection of specific equipment (UE, MS and/or BS) or equipment operating in
specific systems (GSM, CDMA, UTRA, E-UTRA, NR, etc.).

The requirement shall apply at each RIB supporting transmission in the operating band.

All additional spurious requirements are TRP unless otherwise stated.

6.7.5.4.2 Minimum Requirement

The minimum requirement for BStype 1-O is specified in TS 38.104 [2], clause 9.7.5.2.4.
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6.7.5.4.3 Test purpose

The test purpose isto verify the radiated spurious emissions from the BS at the RIB are within the specified additional
Spurious emissions requirements.

6.7.5.4.4 Method of test

6.7.5.4.4.1 Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier:
- For FR1:
- B whentesting from 30 MHz to FoL iow - Afosue
- T when testing from For_nigh + Afogue to 12.75 GHz (or to 5" harmonic)
RF bandwidth positions to be tested in single-band multi-carrier operation:
- For FR1:
- Brraw When testing from 30 MHz to For_iow - Afosue
- Treaw When testing from Fo._nigh + Afosue to 12.75 GHz (or to 5" harmonic)
RF bandwidth positions to be tested in multi-band multi-carrier operation:
- For FR1L:
- Brrew_T'reew When testing from 30 MHZz to FoL_siow ow - Afosue
- B'rew_Treaw When testing from For_snigh_nigh + Afosue to 12.75 GHz (or to 5" harmonic)
- Brrew_T'rrew and B'rraw_Trrew When testing from FoL_siow_nigh + Afosue 10 FoL_shigh_tow - Afosue

Directions to be tested: Asthe FR1 requirement is TRP the beam pattern(s) may be set up to optimise the TRP
measurement procedure (see annex 1) aslong as the required TRP level is achieved.

6.7.5.4.4.2 Procedure

The following procedure for measuring TRP is based on the directional power measurements as described in annex |.
An aternative method to measure TRP is to use a characterized and calibrated reverberation chamber if so follow steps
1,3,4,5,7and 10.

1) Placethe BS at the positioner.
2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3) Measurements shall use a measurement bandwidth in accordance to the conditionsin clause 6.7.5.2.5.
4) The measurement device characteristics shall be:

- Detection mode: True RMS.
5) Set the BStype 1-O to transmit:

- For RIB declared to be capable of single carrier operation only, set the RIB to transmit a signal according
to the applicable test configuration in clause 4.8 using the corresponding test model NR-FR1-TM1.1in
clause 4.9.2, at manufacturer's declared rated output power PraedcTre.

- For aRIB declared to be capable of multi-carrier and/or CA operation, set the RIB to transmit according
to NR-FR1-TM1.1in clause 4.9.2 on al carriers configured using the applicable test configuration and
corresponding power setting specified in clause 4.7.2 and 4.8.
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6) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna such that
measurements to determine TRP can be performed (see annex I).
7) Measure the emission at the specified frequencies with specified measurement bandwidth.

8) Repeat step 6-7 for all directionsin the appropriated TRP measurement grid needed for full TRP estimation (see
annex |).

NOTE 1: the TRP measurement grid may not be the same for al measurement frequencies.
NOTE 2: the frequency sweep or the TRP measurement grid sweep may be done in any order.
9) Calculate TRP at each specified frequency using the directional measurements.

In addition, for multi-band RIB(s), the following steps shall apply:

10) For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

6.7.5.4.5 Test requirement

6.7.5.45.1 Test requirement for BS type 1-O

The power of any spurious emission shall not exceed the test limitsin table 6.7.5.4.5-1 for a BS where requirements for
co-existence with the system listed in the first column apply. For a multi-band RIB, the exclusions and conditionsin the
Note column of table 6.7.5.4.5-1 apply for each supported operating band.

Table 6.7.5.4.5-1: BS spurious emissions test limits for BS for co-existence with systems operating in
other frequency bands

System type | Frequency range |Test limit| Measurement Notes
for NR to co- | for co-existence bandwidth
exist with requirement
GSM900 921 — 960 MHz -45.4 100 kHz This requirement does not apply to BS operating in
dBm band n8.
876 — 915 MHz 100 kHz For the frequency range 880-915 MHz, this
requirement does not apply to BS operating in band
-49.4 n8, since it is already covered by the requirement in
dBm clause 6.7.5.3.
DCS1800 1805 — 1880 MHz -35.4 100 kHz This requirement does not apply to BS operating in
dBm band n3.
1710 - 1785 MHz 100 kHz This requirement does not apply to BS operating in
-49.4 band n3, since it is already covered by the
dBm requirement in clause 6.7.5.3.
PCS1900 1930 — 1990 MHz -35.4 100 kHz This requirement does not apply to BS operating in
dBm band n2, n25 or band n70.
1850 — 1910 MHz 100 kHz This requirement does not apply to BS operating in
-49.4 band n2 or n25 since it is already covered by the
dBm requirement in clause 6.7.5.3.
GSM850 or 869 — 894 MHz -45.4 100 kHz This requirement does not apply to BS operating in
CDMA850 dBm band n5.
824 — 849 MHz 100 kHz This requirement does not apply to BS operating in
-49.4 band n5, since it is already covered by the
dBm requirement in clause 6.7.5.3.
UTRA FDD 2110 - 2170 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band | or dBm band n1.
E-UTRA Band | 1920 — 1980 MHz 1 MHz This requirement does not apply to BS operating in
1 or NR Band -37.4 band n1, since it is already covered by the
nl dBm requirement in clause 6.7.5.3.
UTRA FDD 1930 — 1990 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band Il or dBm band n2 or n70.
E-UTRA Band | 1850 — 1910 MHz -37.4 1 MHz This requirement does not apply to BS operating in
2 or NR Band dBm band n2, since it is already covered by the
n2 requirement in clause 6.7.5.3.
UTRA FDD 1805 — 1880 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band Il or dBm band n3.
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System type | Frequency range |Testlimit| Measurement Notes
for NR to co- | for co-existence bandwidth
exist with requirement
E-UTRA Band | 1710 — 1785 MHz -37.4 1 MHz This requirement does not apply to BS operating in
3 or NR Band dBm band n3, since it is already covered by the
n3 requirement in clause 6.7.5.3.
UTRA FDD 2110 — 2155 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band IV or dBm band n66.
E-UTRA Band | 1710 — 1755 MHz -37.4 1 MHz This requirement does not apply to BS operating in
4 dBm band n66, since it is already covered by the
requirement in clause 6.7.5.3.
UTRA FDD 869 — 894 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band V or dBm band n5.
E-UTRA Band 824 — 849 MHz -37.4 1 MHz This requirement does not apply to BS operating in
5 or NR Band dBm band n5, since it is already covered by the
n5 requirement in clause 6.7.5.3.
UTRA FDD 860 — 890 MHz -40.4 1 MHz
Band VI, XIX or dBm
E-UTRA Band 815 — 830 MHz -37.4 1 MHz
6, 18, 19 dBm
830 — 845 MHz -37.4 1 MHz
dBm
UTRA FDD 2620 — 2690 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band VII or dBm band n7.
E-UTRA Band | 2500 — 2570 MHz -37.4 1 MHz This requirement does not apply to BS operating in
7 or NR Band dBm band n7, since it is already covered by the
n7 requirement in clause 6.7.5.3.
UTRA FDD 925 — 960 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band VIl or dBm band n8.
E-UTRABand | 880 —915 MHz -37.4 1 MHz This requirement does not apply to BS operating in
8 or NR Band dBm band n8, since it is already covered by the
n8 requirement in clause 6.7.5.3.
1844.9 — 1879.9 -40.4 1 MHz This requirement does not apply to BS operating in
UTRA FDD MHz dBm band n3.
Band IX or
E-UTRA Band | 1749.9 -1784.9 -37.4 1 MHz This requirement does not apply to BS operating in
9 MHz dBm band n3, since it is already covered by the
requirement in clause 6.7.5.3.
UTRA FDD 2110 - 2170 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band X or dBm band n66
E-UTRA Band | 1710 - 1770 MHz -37.4 1 MHz This requirement does not apply to BS operating in
10 dBm band n66, since it is already covered by the
requirement in clause 6.7.5.3.
UTRA FDD 1475.9 — 1510.9 -40.4 1 MHz This requirement does not apply to BS operating in
Band XI or XXI MHz dBm Band n50, n74 or n75.
or 1427.9 — 1447.9 -37.4 1 MHz This requirement does not apply to BS operating in
E-UTRA Band MHz dBm Band n50, n51, n74, n75 or n76.
11or21 1447.9 — 1462.9 -37.4 1 MHz This requirement does not apply to BS operating in
MHz dBm Band n50, n74 or n75.
UTRA FDD 729 — 746 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band XII or dBm band n12.
E-UTRABand | 699 — 716 MHz -37.4 1 MHz This requirement does not apply to BS operating in
12 or NR Band dBm band n12, since it is already covered by the
nl2 requirement in clause 6.7.5.3.
UTRA FDD 746 — 756 MHz -40.4 1 MHz
Band XIlII or dBm
E-UTRA Band 777 —787 MHz -37.4 1 MHz
13 dBm
UTRA FDD 758 — 768 MHz -40.4 1 MHz
Band XIV or dBm
E-UTRA Band 788 — 798 MHz -37.4 1 MHz
14 dBm
E-UTRA Band 734 — 746 MHz -40.4 1 MHz
17 dBm
704 — 716 MHz -37.4 1 MHz
dBm
791 — 821 MHz -40.4 1 MHz This requirement does not apply to BS operating in
dBm band n20 or n28.
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System type | Frequency range |Testlimit| Measurement Notes
for NR to co- | for co-existence bandwidth
exist with requirement
UTRA FDD 832 — 862 MHz -37.4 1 MHz This requirement does not apply to BS operating in
Band XX or E- dBm band n20, since it is already covered by the
UTRA Band 20 requirement in clause 6.7.5.3.
or NR Band
n20
UTRA FDD 3510 — 3590 MHz 1 MHz This requirement does not apply to BS operating in
Band XXII or -40 dBm Band n77 or n78.
E-UTRA Band | 3410 — 3490 MHz | -37 dBm 1 MHz This requirement does not apply to BS operating in
22 Band n77 or n78.
E-UTRA Band | 1525 — 1559 MHz -40.4 1 MHz
24 dBm
1626.5 — 1660.5 -37.4 1 MHz
MHz dBm
UTRA FDD 1930 — 1995 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band XXV or dBm band n2, n25 or n70.
E-UTRA Band | 1850 — 1915 MHz -37.4 1 MHz This requirement does not apply to BS operating in
25 or NR band dBm band n25 since it is already covered by the
n25 requirement in clause 6.7.5.3. For BS operating in
Band n2, it applies for 1910 MHz to 1915 MHz, while
the rest is covered in clause 6.7.5.3.
UTRA FDD 859 — 894 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band XXVI or dBm band n5.
E-UTRABand | 814 — 849 MHz -37.4 1 MHz For BS operating in Band n5, it applies for 814 MHz to
26 dBm 824 MHz, while the rest is covered in clause 6.7.5.3.
E-UTRABand | 852 —869 MHz -40.4 1 MHz This requirement does not apply to BS operating in
27 dBm Band n5.
807 — 824 MHz -37.4 1 MHz This requirement also applies to BS operating in Band
dBm n28, starting 4 MHz above the Band n28 downlink
operating band (Note 5).
E-UTRABand | 758 — 803 MHz -40.4 1 MHz This requirement does not apply to BS operating in
28 or NR Band dBm band n20 or n28.
n28 703 — 748 MHz -37.4 1 MHz This requirement does not apply to BS operating in
dBm band n28, since it is already covered by the
requirement in clause 6.7.5.3.
E-UTRA Band 717 — 728 MHz -40.4 1 MHz
29 dBm
E-UTRA Band | 2350 — 2360 MHz -40.4 1 MHz
30 dBm
2305 — 2315 MHz -37.4 1 MHz
dBm
E-UTRA Band | 462.5-467.5 MHz -40.4 1 MHz
31 dBm
452.5 -457.5 MHz -37.4 1 MHz
dBm
UTRA FDD 1452 — 1496 MHz -40.4 1 MHz This requirement does not apply to BS operating in
band XXXII or dBm Band n50, n74 or n75.
E-UTRA band
32
UTRA TDD 1900 — 1920 MHz -40.4 1 MHz
Band a) or E- dBm
UTRA Band 33
UTRA TDD 2010 — 2025 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band a) or E- dBm Band n34.
UTRA Band 34
or NR band
n34
UTRA TDD 1850 — 1910 MHz -40.4 1 MHz
Band b) or E- dBm
UTRA Band 35
UTRA TDD 1930 — 1990 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band b) or E- dBm Band n2 or n25.
UTRA Band 36
UTRA TDD 1910 - 1930 MHz -40.4 1 MHz
Band c) or E- dBm

UTRA Band 37
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System type | Frequency range |Testlimit| Measurement Notes
for NRto co- | for co-existence bandwidth
exist with requirement
UTRA TDD 2570 — 2620 MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band d) or E- dBm Band n38.
UTRA Band 38
or NR Band
n38
UTRA TDD 1880 — 1920MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band f) or E- dBm Band n39.
UTRA Band 39
or NR band
n39
UTRA TDD 2300 — 2400MHz -40.4 1 MHz This requirement does not apply to BS operating in
Band e) or E- dBm Band n40.
UTRA Band 40
or NR Band
n40
E-UTRA Band | 2496 — 2690 MHz -40.4 1 MHz This is not applicable to BS operating in Band n41.
41 or NR Band dBm
n4l
E-UTRA Band | 3400 — 3600 MHz | -40 dBm 1 MHz This requirement does not apply to BS operating in
42 Band n77 or n78.
E-UTRA Band | 3600 — 3800 MHz | -40 dBm 1 MHz This requirement does not apply to BS operating in
43 Band n77 or n78.
E-UTRABand | 703 -803 MHz -40.4 1 MHz This is not applicable to BS operating in Band n28.
44 dBm
E-UTRA Band | 1447 — 1467 MHz -40.4 1 MHz
45 dBm
E-UTRA Band | 5150 — 5925 MHz -39.5 1 MHz
46 dBm
E-UTRA Band | 5855 — 5925 MHz -39.5 1 MHz
47 dBm
E-UTRA Band | 3550 — 3700 MHz | -40 dBm 1 MHz This requirement does not apply to BS operating in
48 Band n77 or n78.
E-UTRA Band | 1432 — 1517 MHz -40.4 1 MHz This requirement does not apply to BS operating in
50 or NR Band dBm Band n50, n51, n74, n75 or n76.
n50
E-UTRA Band | 1427 — 1432 MHz -40.4 1 MHz This requirement does not apply to BS operating in
51 or NR Band dBm Band n50, n51, n75 or n76.
n51
E-UTRA Band | 2110 - 2200 MHz -40.4 1 MHz This requirement does not apply to BS operating in
65 dBm band n1,
1920 — 2010 MHz 1 MHz For BS operating in Band n1, it applies for 1980 MHz
-37.4 to 2010 MHz, while the rest is covered in clause
dBm 6.7.5.3.
E-UTRA Band | 2110 — 2200 MHz -40.4 1 MHz This requirement does not apply to BS operating in
66 or NR Band dBm band n66.
n66 1710 - 1780 MHz 1 MHz This requirement does not apply to BS operating in
-37.4 band n66, since it is already covered by the
dBm requirement in clause 6.7.5.3.
E-UTRABand | 738 — 758 MHz -40.4 1 MHz This requirement does not apply to BS operating in
67 dBm Band n28.
E-UTRA Band 753 -783 MHz -40.4 1 MHz This requirement does not apply to BS operating in
68 dBm band n28.
698-728 MHz 1 MHz For BS operating in Band n28, this requirement
-37.4 applies between 698 MHz and 703 MHz, while the rest
dBm is covered in clause 6.7.5.3.
E-UTRA Band | 2570 — 2620 MHz -40.4 1 MHz This requirement does not apply to BS operating in
69 dBm Band n38.
E-UTRA Band | 1995 — 2020 MHz -40.4 1 MHz This requirement does not apply to BS operating in
70 or NR Band dBm band n2, n25 or n70
n70 1695 — 1710 MHz 1 MHz This requirement does not apply to BS operating in
-37.4 band n70, since it is already covered by the
dBm requirement in clause 6.7.5.3.
617 — 652 MHz -40.4 1 MHz This requirement does not apply to BS operating in
dBm band n71
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System type | Frequency range |Testlimit| Measurement Notes
for NRto co- | for co-existence bandwidth
exist with requirement
E-UTRABand | 663 — 698 MHz 1 MHz This requirement does not apply to BS operating in
71 or NR Band -37.4 band n71, since it is already covered by the
n71 dBm requirement in clause 6.7.5.3.
E-UTRA Band | 461 — 466 MHz -40.4 1 MHz
72 dBm
451 — 456 MHz -37.4 1 MHz
dBm
E-UTRA Band | 1475 - 1518 MHz -40.4 1 MHz This requirement does not apply to BS operating in
74 or NR Band dBm Band n50, n74 or n75.
n74 1427 — 1470 MHz -37.4 1MHz This requirement does not apply to BS operating in
dBm Band n50, n51, n74, n75 or n76.
E-UTRA Band | 1432 — 1517 MHz -40.4 1 MHz This requirement does not apply to BS operating in
75 or NR Band dBm Band n50, n51, n74, n75 or n76.
n75
E-UTRA Band | 1427 — 1432 MHz -40.4 1 MHz This requirement does not apply to BS operating in
76 or NR Band dBm Band n50, n51, n75 or n76.
n76
NR Band n77 3.3-4.2GHz -40 dBm 1 MHz This requirement does not apply to BS operating in
Band n77 or n78
NR Band n78 3.3-3.8GHz -40 dBm 1 MHz This requirement does not apply to BS operating in
Band n77 or n78
NR Band n79 4.4-5.0GHz -39.5 1 MHz This requirement does not apply to BS operating in
dBm Band n79

NOTE 1: Asdefined in the scope for spurious emissionsin this clause, except for the cases where the noted

requirements apply to a BS operating in Band n28, the co-existence requirementsin 6.7.5.4.5-1 do not
apply for the Afosue frequency range immediately outside the downlink operating band (see TS 38.104
[2], table 5.2-1). Emission limits for this excluded frequency range may be covered by local or regional

reguirements.

NOTE 2:

Table 6.7.5.4.5-1 assumes that two operating bands, where the frequency rangesin TS 38.104 [2]

table 5.2-1 would be overlapping, are not deployed in the same geographical area. For such a case of
operation with overlapping frequency arrangements in the same geographical area, special co-existence
reguirements may apply that are not covered by the 3GPP specifications.

NOTE 3:

TDD base stations deployed in the same geographical area, that are synchronized and use the same or

adjacent operating bands can transmit without additional co-existence requirements. For unsynchronized
base stations, special co-existence requirements may apply that are not covered by the 3GPP

specifications.

NOTE 4:

For NR Band n28 BS, specific solutions may be required to fulfil the spurious emissions limits for BS for
co-existence with E-UTRA Band 27 UL operating band.

The following reguirement may be applied for the protection of PHS. This requirement is also applicable at specified
frequencies falling between Afogue below the lowest BS transmitter frequency of the downlink operating band and
Afopue above the highest BS transmitter frequency of the downlink operating band. Afogue isdefined in clause 6.7.1.

The power of any spurious emission shall not exceed:

Table 6.7.5.4.5-2: BS spurious emissions test limits for BS for co-existence with PHS

Frequency range Test limit Measurement Note
bandwidth
1884.5 — 1915.7 MHz -32 dBm 300 kHz Applicable when co-existence with PHS

system operating in 1884.5 - 1915.7 MHz

In certain regions, the following requirement may apply to BS operating in Band n50 and n75 within 1432-1452 MHz,
and in Band n51 and Band n76. Emissions shall not exceed the test levels specified in table 6.7.5.4.5-3. This
requirement is also applicable at the frequency range from Afosue below the lowest frequency of the BS downlink
operating band up to Afesue above the highest frequency of the BS downlink operating band.
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Table 6.7.5.4.5-3: Additional operating band unwanted emission test limits for BS operating in Band
n50 and n75 within 1432-1452 MHz, and in Band 51 and 76

Filter centre frequency, Fitter Test limit Measurement
bandwidth
Fiter = 1413.5 MHz -39.4 27 MHz

In certain regions, the following requirement may apply to BS operating in NR Band n50 within 1492-1517 MHz. The
level of emissions, measured on centre frequencies Friier With filter bandwidth according to table 6.7.5.4.5-4, shall
neither exceed the maximum emission level Pem nsoanor Pem gsop declared by the manufacturer.

Table 6.7.5.4.5-4: Operating band n50, n74 and n75 declared emission above 1518 MHz

Filter centre frequency, Fritter Declared emission Measurement
level (dBm) bandwidth
1518.5 MHz < Fiitter < 1519.5 MHz PEm, ns0,a 1 MHz
1520.5 MHz < Fiitter < 1558.5 MHz Pem,n50,6 1 MHz

NOTE: Theregiona requirement, included in ECC/DEC/(17)06 [15], is defined in terms of EIRP, whichis
dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain
and feeder loss). The requirement defined above provides the characteristics of the base station needed to
verify compliance with the regional requirement. The assessment of the EIRP level isdescribed in TS
38.104 [2] annex E.

6.7.5.5 Co-location requirements

6.7.5.5.1 Definition and applicability

These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900,
GSM 850, CDMAS850, UTRA FDD, UTRA TDD, E-UTRA and/or NR BS are co-located with aBS.

The requirements assume co-location with base stations of the same class.

NOTE: For co-location with UTRA, the requirements are based on co-location with UTRA FDD or TDD base
stations.

This requirement is a co-location requirement as defined in clause 4.9, in TS 38.104 [ 2], the power levels are specified
at the CLTA output.

6.7.5.5.2 Minimum requirements

The minimum requirement for BStype 1-O is defined in TS 38.104 [2], clause 9.7.5.2.

6.7.5.5.3 Test purpose

For OTA co-locate spurious emission, the test purpose isto verify that the emission is within the specified requirement
limits at the CLTA conducted output(s).

6.7.5.5.4 Method of test

6.7.5.5.4.1 Initial conditions

Test environment: normal; see clause B.2.

RF channels to be tested for single carrier: M; see clause 4.9.1.

Base Sation RF Bandwidth positions to be tested for multi-carrier:
- Mgrew in single-band RIB, see clause 4.9.1;

- BRFBW_T'RFBW and B'Rpsw_TRFBW in multi-band RI B, seeclause 4.9.1.
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In addition, for multi-band RIB:
- For Bresw_T'reaw, €Mission testing above the highest operating band may be omitted.
- For B'reaw_Trrew, emission testing below the lowest operating band may be omitted.

Directions to be tested: The FR1 requirement is specified as co-location requirement. For general description of co-
location requirements, refer to clause 4.12.

The co-location spurious emission is measured at the CLTA conducted output(s).

6.7.5.5.4.2 Procedure

1) Select and placethe NR BS and CLTA as described in clause 4.12, with parameters as specified in table
4.12.2.2-1 and table 4.12.2.3-1.

2) Severa CLTAs might be required to cover the whole co-location spurious emission frequency ranges.

3) Place test antennain reference direction at far-field distance, aligned in all supported polarizations (single or
dual) with the NR BS as depicted in annex E.1.3.

4) Thetest antenna shall be dual (or single) polarized with the same frequency range asthe NR BS for co-location
Spurious emission test case.

5) Connect test antennaand CLTA to the measurement equipment as depicted in annex E.1.3.

6) OTA co-location spurious emission is measured as the power sum over all supported polarizations at the CLTA
conducted output(s).

7) The measurement device (signal analyzer) characteristics shall be:
- Detection mode: True RMS.
8) Set the BStype 1-0O to transmit:

- Set the NR BS to transmit maximum power according to the applicable test configuration in clause 4.8
using the corresponding test models or set of physical channelsin clause 4.9.2.

- For the NR BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit according
to the applicable test configuration and corresponding power setting specified in clause 4.7.2 and 4.8 using
the corresponding test models on all carriers configured.

9) Measure the emission at the specified frequencies with specified measurement bandwidth.
In addition, for multi-band RIB, the following steps shall apply:

10) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

6.7.5.5.5 Test requirements

6.7.5.55.1 Test requirement for BS type 1-O

These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900,
GSM 850, CDMAS850, UTRA FDD, UTRA TDD, E-UTRA and/or NR BS are co-located with aBS.

The requirements assume co-location with base stations of the same class.

NOTE: For co-location with UTRA, the requirements are based on co-location with UTRA FDD or TDD base
stations.

This requirement is a co-location requirement as defined in clause 4.9, in TS 38.104 [2], the power levels are specified
at the CLTA output.

The output of the CLTA of any spurious emission shall not exceed the test limitin table 6.7.5.5.5.1-1.
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For amulti-band RIB, the exclusions and conditions in the notes column of table 6.7.5.5.5.1-1 apply for each supported
operating band.
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Table 6.7.5.5.5.1-1: BS type 1-O OTA spurious emissions limits for BS co-located with another BS
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Type of co-located BS Frequency range for Test limit Measurement Note
co-location WA BS | MRBS LA BS bandwidth
requirement
GSM900 876-915 MHz -115.9 -108.9 -87.9 100 kHz
dBm dBm dBm
DCS1800 1710 - 1785 MHz -115.9 -108.9 --97.9 100 kHz
dBm dBm dBm
PCS1900 1850 — 1910 MHz -115.9 -108.9 --97.9 100 kHz
dBm dBm dBm
GSM850 or CDMAS850 824 — 849 MHz -115.9 -108.9 -87.9 100 kHz
dBm dBm dBm
UTRA FDD Band | or E- 1920 — 1980 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 1 or NR dBm dBm dBm
Band nl
UTRA FDD Band Il or E- 1850 — 1910 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 2 or NR dBm dBm dBm
Band n2
UTRA FDD Band Ill or E- 1710 - 1785 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 3 or NR dBm dBm dBm
Band n3
UTRA FDD Band IV or E- 1710 — 1755 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 4 dBm dBm dBm
UTRA FDD Band V or E- 824 — 849 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 5 or NR dBm dBm dBm
Band n5
UTRA FDD Band VI, XIX 830 — 845 MHz -113.9 -108.9 -105.9 100 kHz
or E-UTRA Band 6, 19 dBm dBm dBm
UTRA FDD Band VIl or 2500 — 2570 MHz -113.9 -108.9 -105.9 100 kHz
E-UTRA Band 7 or NR dBm dBm dBm
Band n7
UTRA FDD Band VlII or 880 — 915 MHz -113.9 -108.9 -105.9 100 kHz
E-UTRA Band 8 or NR dBm dBm dBm
Band n8
UTRA FDD Band IX or E- | 1749.9 —1784.9 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 9 dBm dBm dBm
UTRA FDD Band X or E- 1710 - 1770 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 10 dBm dBm dBm
UTRA FDD Band Xl or E- | 1427.9 — 1447.9 MHz -113.9 -108.9 -105.9 100 kHz This is not
UTRA Band 11 dBm dBm dBm applicable to BS
operating in
Band n50 or n75
UTRA FDD Band Xll or 699 — 716 MHz -113.9 -108.9 -105.9 100 kHz
E-UTRA Band 12 dBm dBm dBm
UTRA FDD Band XllII or 777 — 787 MHz -113.9 -108.9 -105.9 100 kHz
E-UTRA Band 13 dBm dBm dBm
UTRA FDD Band XIV or 788 — 798 MHz -113.9 -108.9 -105.9 100 kHz
E-UTRA Band 14 dBm dBm dBm
E-UTRA Band 17 704 — 716 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
E-UTRA Band 18 815 — 830 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
UTRA FDD Band XX or 832 — 862 MHz -113.9 -108.9 -105.9 100 kHz
E-UTRA Band 20 or NR dBm dBm dBm
Band n20
UTRA FDD Band XXI or 1447.9 — 1462.9 MHz -113.9 -108.9 -105.9 100 kHz This is not
E-UTRA Band 21 dBm dBm dBm applicable to BS
operating in
Band n50 or n75
UTRA FDD Band XXII or 3410 — 3490 MHz -113.7 -108.7 -105.7 100 kHz This is not
E-UTRA Band 22 dBm dBm dBm applicable to BS
operating in
Band n77 or n78
E-UTRA Band 23 2000 — 2020 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
E-UTRA Band 24 1626.5 — 1660.5 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
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UTRA FDD Band XXV or 1850 — 1915 MHz -113.9 -108.9 -105.9 100 kHz
E-UTRA Band 25 dBm dBm dBm
UTRA FDD Band XXVI or 814 — 849 MHz -113.9 -108.9 -105.9 100 kHz
E-UTRA Band 26 dBm dBm dBm
E-UTRA Band 27 807 — 824 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
E-UTRA Band 28 or NR 703 — 748 MHz -113.9 -108.9 -105.9 100 kHz
Band n28 dBm dBm dBm
E-UTRA Band 30 2305 — 2315 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
E-UTRA Band 31 452.5 -457.5 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
UTRA TDD Band a) or E- 1900 — 1920 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 33 dBm dBm dBm
UTRA TDD Band a) or E- 2010 — 2025 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 34 dBm dBm dBm
UTRA TDD Band b) or E- 1850 — 1910 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 35 dBm dBm dBm
UTRA TDD Band b) or E- 1930 — 1990 MHz -113.9 -108.9 -105.9 100 kHz This is not
UTRA Band 36 dBm dBm dBm applicable to BS
operating in
Band n2
UTRA TDD Band c) or E- 1910 — 1930 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 37 dBm dBm dBm
UTRA TDD Band d) or E- 2570 — 2620 MHz -113.9 -108.9 -105.9 100 kHz This is not
UTRA Band 38 or NR dBm dBm dBm applicable to BS
Band n38 operating in
Band n38.
UTRA TDD Band f) or E- 1880 — 1920 MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 39 dBm dBm dBm
UTRA TDD Band €) or E- 2300 — 2400MHz -113.9 -108.9 -105.9 100 kHz
UTRA Band 40 dBm dBm dBm
E-UTRA Band 41 or NR 2496 — 2690 MHz -113.9 -108.9 -105.9 100 kHz This is not
Band n41 dBm dBm dBm applicable to BS
operating in
Band n41
E-UTRA Band 42 3400 — 3600 MHz -113.7 -108.7 -105.7 100 kHz This is not
dBm dBm dBm applicable to BS
operating in
Band n77 or n78
E-UTRA Band 43 3600 — 3800 MHz -113.7 -108.7 -105.7 100 kHz This is not
dBm dBm dBm applicable to BS
operating in
Band n77 or n78
E-UTRA Band 44 703 — 803 MHz -113.9 -108.9 -105.9 100 kHz This is not
dBm dBm dBm applicable to BS
operating in
Band n28
E-UTRA Band 45 1447 — 1467 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
E-UTRA Band 46 5150 — 5925 MHz N/A -108.6 -105.6 100 kHz
dBm dBm
E-UTRA Band 48 3550 — 3700 MHz -113.7 -108.7 -105.7 100 kHz This is not
dBm dBm dBm applicable to BS
operating in
Band n77 or n78
E-UTRA Band 50 or NR 1432 — 1517 MHz -113.9 -108.9 -105.9 100 kHz This is not
Band n50 dBm dBm dBm applicable to BS
operating in
Band n74 or n75
E-UTRA Band 51 or NR 1427 — 1432 MHz N/A N/A -105.9 100 kHz This is not
Band n51 dBm applicable to BS
operating in
Band n50, n75 or
n76
E-UTRA Band 65 1920 — 2010 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm

ETSI




3GPP TS 38.141-2 version 15.5.0 Release 15 123 ETSI TS 138 141-2 V15.5.0 (2020-04)

E-UTRA Band 66 or NR 1710 - 1780 MHz -113.9 -108.9 -105.9 100 kHz
Band n66 dBm dBm dBm
E-UTRA Band 68 698 — 728 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
E-UTRA Band 70 or NR 1695 — 1710 MHz -113.9 -108.9 -105.9 100 kHz
Band n70 dBm dBm dBm
E-UTRA Band 71 or NR 663 — 698 MHz -113.9 -108.9 -105.9 100 kHz
Band n71 dBm dBm dBm
E-UTRA Band 72 451 — 456 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
E-UTRA Band 74 or NR 1427 — 1470 MHz -113.9 -108.9 -105.9 100 kHz This is not
Band n74 dBm dBm dBm applicable to BS
operating in
Band n50
NR Band n77 3.3-4.2GHz -113.7 -108.7 -105.7 100 kHz This is not
dBm dBm dBm applicable to BS
operating in
Band n77 or n78
NR Band n78 3.3-3.8GHz -113.7 -108.7 -105.7 100 kHz This is not
dBm dBm dBm applicable to BS
operating in
Band n77 or n78
NR Band n79 4,4 -5.0 GHz -113.6 -108.6 -105.6 100 kHz
dBm dBm dBm
NR Band n80 1710 - 1785 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
NR Band n81 880 — 915 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
NR Band n82 832 - 862 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
NR Band n83 703 — 748 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
NR Band n84 1920 — 1980 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
E-UTRA Band 85 698 - 716 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm
NR Band n86 1710 - 1780 MHz -113.9 -108.9 -105.9 100 kHz
dBm dBm dBm

NOTE 1: Asdefined in the scope for spurious emissionsin this clause, the co-location requirementsin
table 6.7.5.5.5.1-1 do not apply for the frequency range extending Afosue immediately outside the BS
transmit frequency range of a downlink operating band (seetable 5.2-1in TS 38.104 [2]). The current
state-of-the-art technology does not allow a single generic solution for co-location with other system on
adjacent frequencies for 30 dB BS-BS minimum coupling loss. However, there are certain site-
engineering solutions that can be used. These techniques are addressed in TR 25.942 [27].

NOTE 2: Table6.7.5.5.5.1-1 assumes that two operating bands, where the corresponding BS transmit and receive
frequency rangesintable 5.2-1in TS 38.104 [2] would be overlapping, are not deployed in the same
geographical area. For such a case of operation with overlapping frequency arrangementsin the same
geographical area, special co-location requirements may apply that are not covered by the 3GPP
specifications.

NOTE 3: Co-located TDD base stations that are synchronized and using the same or adjacent operating band can
transmit without special co-locations requirements. For unsynchronized base stations (except in Band
n46), special co-location requirements may apply that are not covered by the 3GPP specifications.

6.8 OTA transmitter intermodulation
6.8.1 Definition and applicability

The OTA transmitter intermodulation requirement is a measure of the capability of the transmitter unit to inhibit the
generation of signalsin its non-linear elements caused by presence of the wanted signal and an interfering signal
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reaching the transmitter unit viathe RDN and antenna array from a co-located base station. The requirement applies
during the transmitter ON period and the transmitter transient period.

The requirement applies at each RIB supporting transmission in the operating band.

The transmitter intermodulation level is the total radiated power of the intermodulation products when an interfering
signal isinjected into the CLTA.

For BStype 1-O, the transmitter intermodul ation requirement is captured by the co-location transmitter intermodul ation
scenario case, in which the interfering signal isinjected into the CLTA.

6.8.2 Minimum requirement

The minimum requirement for BStype 1-O operation is defined in TS 38.104 [2], clause 9.8.2.

The OTA transmitter intermodulation regquirement is not applicable for BStype 2-O.

6.8.3 Test purpose

The test purpose isto verify the ability of the transmitter units associated with the RIB under test to restrict the
generation of intermodulation productsin its nonlinear elements caused by presence of the wanted signal and an
interfering signal reaching the transmitter unit viathe RDN and antenna array from a co-located base station to below
specified levels.

6.8.4 Method of test

6.8.4.1 Initial conditions
Test environment: normal; see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
Base Sation RF Bandwidth positions to be tested for multi-carrier:
- Mgrew in single-band RIB, see clause 4.9.1;
- Brrew_T'rrew and B'rrew_Trraw in multi-band RIB, see clause 4.9.1.
In addition, for multi-band RIB:
- For Breaw_T 'reaw, €MiSsion testing above the highest operating band may be omitted.
- For B'resw_Trrew, emission testing below the lowest operating band may be omitted.

Directions to be tested: The FR1 requirement is specified as co-location requirement. For general description of co-
location requirements, refer to clause 4.12.

6.8.4.2 Procedure
1) Select aCLTA according to the description in clause 4.12 and parameters given in table 4.12.2.2-1.
2) Placethe CLTA according to the description in clause 4.12 and parameters given in table 4.12.2.3-1.

3) Thetest antenna(s) shall be dual (or single) polarized covering the same frequency range asthe NR BS and the
emission frequencies.

4) Severa test antennas are required to cover both the NR BS and the whole emission frequency range.
5) Connect test antenna and CLTA to the measurement equipment as shown in annex E.1.5.

6) During the OTA emission measurements at the test antenna conducted output(s), both NR BS and CLTA are
rotated around same axis.
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7) The OTA emission measurement method shall be TRP, according to the procedure described in annex |.
8) The measurement device (signal analyzer) characteristics shall be:

- Detection mode: True RMS.
9) Set the BStype 1-O to transmit:

- Set the NR BSto transmit maximum power according to the applicable test configuration in clause 4.8
using the corresponding test models or set of physical channelsin clause 4.9.2.

- For the NR BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit
according to the applicable test configuration and corresponding power setting specified in clause 4.7.2
and 4.8 using the corresponding test models on all carriers configured.

10) Generate the interfering signal viathe CLTA. The CLTA isfed with a power level equal to declared Praed,tre,
divided over al the supported polarizations, from the same signal generator source:

- using test model as defined in clause 4.9.2, at a centre frequency offset according to the conditionsin table
9.8.2-1in TS 38.104 [2], but exclude interfering frequencies that are outside of the allocated downlink
operating band or interfering frequencies that are not completely within the sub-block gap or within the Inter
RF Bandwidth gap.

11) Adjust the interfering signal level at the CLTA conducted input(s) as defined in:
- transmitter intermodulation table 9.8.2-1in TS 38.104 [2].

12)1f the interferer signal is applicable according to clause 4.7, perform the unwanted emission tests specified in
clauses 6.7.3 (OTA ACLR) and 6.7.4 (OTA OBUE) for al third and fifth order intermodulation products which
appear in the frequency ranges defined in clauses 6.7.3 and 6.7.4 (Note 2). The width of the intermodulation
products shall be taken into account.

13)If the interferer signal is applicable according to clause 4.7, perform the Transmitter spurious emissionstest as
specified in clause 6.7.5 (OTA spurious emission), except OTA co-location spurious emission, for al third and
fifth order intermodulation products which appear in the frequency ranges defined in clause 6.7.5 (Note 2). The
width of the intermodulation products shall be taken into account.

14)Verify that the emission level does not exceed the required level in clause 6.8.5 (Test requirements) with the
exception of interfering signal frequencies.

15) Repeat the test for the remaining interfering signal centre frequency offsets according to the conditions of
- transmitter intermodulation table 9.8.2-1in TS 38.104 [2].

16) Repeat the test for the remaining interfering signals defined in clause 4.7 for requirements 6.7.3 (OTA ACLR),
6.7.4 (OTA OBUE) and 6.7.5 (OTA spurious emission), except OTA co-location spurious emission.

In addition, for multi-band RIB, the following steps shall apply:

17) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

NOTE 1: The third order intermodulation products are centred at 2F1+F2 and 2F2+F1. The fifth order
intermodulation products are centred at 3F1+2F2, 3F2+2F1, 4F1+F2, and 4F2+F1 where F1 represents
the test signal centre frequency or centre frequency of each sub-block and F2 represents the interfering
signal centre frequency. The widths of intermodulation products are:

- (n*BWg1+ m* BWg) for the nF1+mF2 products,
- (n* BWr2 + m* BWgy) for the nF2+mF1 products;

where BWEg; represents the test wanted signal RF bandwidth or channel bandwidth in case of single
carrier, or sub-block bandwidth and BWg; represents the interfering signal channel bandwidth.
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NOTE 2: During the conformance test the interferer signal can be applied on one side of the wanted signal, while
the transmitter intermodul ation emission is measured only on the opposite side of the wanted signal. This
applies for intermodulation products which are within the operating band or OBUE region.

6.8.5  Test requirements

6.8.5.1 Requirement for BS type 1-O

The transmitter intermodulation level shall not exceed the TRP unwanted emission limits specified for OTA transmitter
spurious emission in clause 6.7.5 (except co-location with other base stations), OTA out-of-band emissionsin clause
6.7.4 and OTA ACLR in clause 6.7.3 in the presence of awanted signal and an interfering signal, defined in table
6.8.5.1-1.

The reguirement is applicable outside the Base Station RF Bandwidth edges. The interfering signal offset is defined
relative to the Base Sation RF Bandwidth edges or Radio Bandwidth edges.

For RIBs supporting operation in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap
for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering
signal offset is defined relative to the sub-block edges.

For RIBs supporting operation in multiple operating bands, the requirement shall apply relative to the Base Station RF
Bandwidth edges of each operating band. In case the inter RF Bandwidth gap is less than 3* BWchana MHZ (Where
BWchame is the minimal BS channel bandwidth of the band), the requirement in the gap shall apply only for interfering
signal offsets where the interfering signal falls completely within the inter RF Bandwidth gap.

Table 6.8.5.1-1: Interfering and wanted signals for the OTA transmitter intermodulation requirement

Parameter Value

Wanted signal NR single or multi-carrier, or multiple intra-band contiguously or non-
contiguously aggregated carriers

Interfering signal type NR signal, the minimum BS channel bandwidth (BW channet) with 15
kHz SCS of the band defined in clause 5.3.5 of TS 38.104 [2]

Interfering signal level The interfering signal level is the same power level as the BS
(Prated .t TrRP) fed into a CLTA.

Interfering signal centre frequency offset from 1 _
the lower (upper) edge of the wanted signal or foftset = EBWoanner ”_5 »forn=1, 2.and 3
edge of sub-block inside a gap

NOTE 1: Interfering signal positions that are partially or completely outside of any downlink operating band of the BS
are excluded from the requirement, unless the interfering signal positions fall within the frequency range of
adjacent downlink operating bands in the same geographical area.

NOTE 2: In Japan, NOTE 1 is not applied in Band n77, n78, n79.

NOTE 3: The PratedtTre iS Split between supported polarizations at the CLTA input ports.
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7 Radiated receiver characteristics

7.1 General

General test conditions for receiver tests are given in clause 4, including interpretation of measurement results and
configurations for testing. BS configurations for the tests are defined in clause 4.5.

Unless otherwise stated, the following arrangements apply for radiated receiver characteristics requirementsin clause 7:
- Requirements apply during the BS receive period.
- Requirements shall be met for any transmitter setting.
- For FDD operation the requirements shall be met with the transmitter unit(s) ON.
- Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.

- When BSisconfigured to receive multiple carriers, all the throughput requirements are applicable for each
received carrier.

- For ACS, blocking and intermodul ation characteristics, the negative offsets of the interfering signal apply
relative to the lower Base Sation RF Bandwidth edge or sub-block edge inside a sub-block gap, and the positive
offsets of the interfering signal apply relative to the upper Base Station RF Bandwidth edge or sub-block edge
inside a sub-block gap.

NOTE 1: In normal operating condition the BSin FDD operation is configured to transmit and receive at the same
time.

NOTE 2: In normal operating condition the BSin TDD operation is configured to TX OFF power during receive
period.

Each requirement, except OTA receiver spurious emissions, shall be met over the ROAOA specified.

For FR1 requirements which are to be met over the OTA REFSENS RoA0A absol ute requirement values are offset by
the following term:

Aotarersens = 44.1 - 10*10g10(BeWe rersensBeEW g rersens) (dB) for the reference direction.
And
Aotarersens = 41.1 - 10*10g10(BeWoe rersens+BeW  rersens) (dB) for all other directions.

For requirements which are to be met over the minSENS RoAo0A absol ute requirement val ues are offset by the following
term:

Aminsens = Prersens — El Sminsens (dB)

For FR2 requirements which are to be met over the OTA REFSENS RoA0A absol ute requirement values are offset by
the following term:

Arr2_rersens = -3 dB for the reference direction
and

Arro rersens = 0 dB for al other directions

7.2 OTA sensitivity
7.2.1 Definition and applicability

The OTA senditivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations
(OSDD), related to a BStype 1-H and BStype 1-O receiver.

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 128 ETSI TS 138 141-2 V15.5.0 (2020-04)

The BStype 1-H and BStype 1-O receiver may optionally be capable of redirecting/changing the receiver target by
means of adjusting BS settings resulting in multiple sensitivity RoOA0A. The sensitivity ROAOA resulting from the current
BS settings is the active sensitivity ROAOA.

If the BSis capable of redirecting the receiver target related to the OSDD then the OSDD shall include:

- BSchannel bandwidth and declared minimum EIS level applicable to any active sensitivity ROAOA inside the
receiver target redirection range in the OSDD.

- A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the
OSDD through alternative settings in the BS.

- Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in TR 37.842 [6].
- Thereceiver target reference direction.
NOTE 1: Some of the declared sensitivity RoAoA may coincide depending on the redirection capability.

NOTE 2: In addition to the declared sensitivity ROAOA, severa sensitivity RoOA0A may be implicitly defined by the
receiver target redirection range without being explicitly declared in the OSDD.

If the BSis not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only:
- BSchannel bandwidth and declared minimum EIS level applicable to the sensitivity ROAOA in the OSDD.
- One declared active sensitivity ROAOA.
- Thereceiver target reference direction.

NOTE 3: For BSwithout target redirection capability, the declared (fixed) sensitivity ROAOA is aways the active
sensitivity ROAOA.

The OTA sensitivity EIS level declaration shall apply to each supported polarization, under the assumption of
polarization match.
7.2.2 Minimum requirement

For areceived signal whose AoA of the incident wave is within the active sensitivity RoOAOA of an OSDD, the error rate
criterion as described in TS 38.104 [2] clause 7.2.2 shall be met when the level of the arriving signal is equal to the
minimum EIS level in the respective declared set of EIS level and BS channel bandwidth.

7.2.3 Test Purpose

The test purpose isto verify that the BS can meet the throughput requirement for a specified measurement channel at
the EIS level and the range of angles of arrival declared in the OSDD.

7.2.4 Method of test

7.24.1 Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
Directionsto be tested:
- receiver target reference direction (D.31),

- conformance test directions (D.33).
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7.2.4.2 Procedure

1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.2.1.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Align the BS with the test antenna in the declared direction to be tested.

4) Ensure the polarization is accounted for such that all the power from the test antennais captured by the BS under
test.

5) Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for
the appropriate beam identifier.

6) Set the BSto transmit beam(s) of the same operational band as the OSDD being tested according to the
appropriate test configuration in clauses 4.7 and 4.8.

7) Start the signal generator for the wanted signal to transmit:
-  Thetest signal as specified in clause 7.2.5.

8) Set thetest signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system
reference point is as specified in clause 7.2.5.

9) Measure the throughput according to annex A.1 for each supported polarization.
10) Repeat steps 3 to 9 for all OSDD(s) declared for the BS (D.23), and supported polarizations.

For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carriers activated in the other band.

7.2.5  Test requirements

7.25.1 General

The minimum EIS level isadeclared figure (D.27, D.28) for each OSDD (D.23). The test requirement is calculated
from the declared value offset by the EIS Test Tolerance specified in clause 4.1.

7.25.2 Test requirements for BS type 1-H and BS type 1-O

For each measured carrier, the throughput measured in step 9 of clause 7.2.4.2 shall be> 95 % of the maximum
throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.5.2-1.
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Table 7.2.5.2-1: EIS levels

Reference OTA sensitivity level, EIS (dBm
BS channel Sub-carrier measurement
< <
bandwidth (MHz) |spacing (kHz) channel f<3.0 GHz 3'04(;Hé'_|<zf - 4'26%Hé'_|<zf -
(annex A.1) ) )
5,10, 15 15 G-FR1-Al-1
10, 15 30 G-FR1-Al1-2
10, 15 60 G-FR1-Al1-3
. Declared Declared Declared
20, 25, 30, 40, 50 15 G-FRI-Al-4 minimum EIS + | minimum EIS + | minimum EIS +
20, 25, 30, 40, 50, 30 G-FR1-A1-5 13 1.4 1.6
60, 70, 80, 90, 100 ' ' '
20, 25, 30, 40, 50,
60, 70, 80, 90, 100 60 G-FRI-AL-6
NOTE: EIS is the power level of a single instance of the reference measurement channel. This requirement shall
be met for each consecutive application of a single instance of the reference measurement channel
mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the
reference measurement channel each, except for one instance that might overlap one other instance to
cover the full BS channel bandwidth.

7.25.3 Test requirements for BS type 2-O

Thereisno OTA sensitivity requirement for FR2, the OTA sensitivity is the same asthe OTA reference sensitivity in
clause 7.3.

7.3 OTA reference sensitivity level

7.3.1 Definition and applicability

The OTA REFSENS requirement is adirectional requirement and is intended to ensure the minimum OTA reference
sengitivity level for a declared OTA REFSENS RoAOA. The OTA reference sensitivity power level El Srersens is the
minimum mean power received at the RIB at which areference performance requirement shall be met for a specified
reference measurement channel.

The OTA REFSENS EIS level declaration shall apply to each supported polarization, under the assumption of
polarization match.

7.3.2 Minimum requirement
For BStype 1-O the minimum requirement isin TS 38.104 [2], clause 10.3.2.

For BStype 2-O the minimum requirement isin TS 38.104 [2], clause 10.3.3.

7.3.3 Test Purpose

The test purpose is to verify that the BS can meet the throughput requirement for a specified measurement channel at
the El Szersens level and the range of angles of arrival within the OTA REFSENS RoAoA.

7.3.4 Method of test

7.3.4.1 Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:

- B,MandT; seeclause 4.9.1.
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Directionsto be tested:
- OTA REFSENS receiver target reference direction (D.54),

- OTA REFSENS conformance test directions (D.55).

7.34.2 Procedure

1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.2.1.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Align the BS with the test antenna in the declared direction to be tested.

4) Ensure the polarization is accounted for such that all the power from the test antennais captured by the BS under
test.

5) Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for
the appropriate beam identifier.

6) Set the BSto transmit beam(s) of the same operational band as the OTA REFSENS RoA0A being tested
according to the appropriate test configuration in clauses 4.7 and 4.8.

7) Start the signal generator for the wanted signal to transmit:
- Thetest signal as specified in clause 7.3.5.

8) Set thetest signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system
reference point is as specified in clause 7.3.5.

9) Measure the throughput according to annex A.1 for each supported polarization.

10) Repeat steps 3 to 9 for all OTA REFSENS conformance test directions of the BS (D.55), and supported
polarizations.

For multi-band capable FR1 BS and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carriers activated in the other band.

7.3.5 Test requirements

7.351 General

The FR1 ElSgersens level isthe conducted REFSENS requirement val ue offset by Aorarersens. The test requirement is
calculated from the El Sgersens level offset by the El Srersens Test Tolerance specified in clause 4.1.

7.35.2 Test requirements for BS type 1-O

For each measured carrier, the throughput measured in step 9 of clause 7.3.4.2 shall be> 95 % of the maximum
throughput of the reference measurement channel as specified in annex A.1 with parameters specified in tables 7.3.5.2-1
t0 7.3.5.2-3.
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OTA reference sensitivity level, EISrersens

. Reference
BS channel Sig::i‘géer measurement (dBm)
bandwidth (MHz) (kH2) (af]rr‘]aer)‘(”:'l) (<30GH, | 30GHz<fs | 42CHz<fs
' - 4.2 GHz 6.0 GHz
5,10, 15 15 G-FR1-A1-1 ~100.4 - ~100.3 - ~100.1 -
AOTAREFSENS AOTAREFSENS AOTAREFSENS
10, 15 30 G-FRI-AL-2 ~1005 - ~100.4— ~100.2 -
AOTAREFSENS AOTAREFSENS AOTAREFSENS
10, 15 60 G-FRI-AL-3 976 - 975 - 973 -
AOTAREFSENS AOTAREFSENS AOTAREFSENS
20, 25, 30, 40, 50 15 G-FR1-A1-4 94 93.9 - 3.7~
AOTAREFSENS AOTAREFSENS AOTAREFSENS
20, 25, 30, 40, 50, - -94.3 - -94.2 - -94 -
60, 70, 80, 90, 100 30 G-FRI-AL-5 AOTAREFSENS AOTAREFSENS AOTAREFSENS
20, 25, 30, 40, 50, . -94.4 - -94.3 - -94.1-
60, 70, 80, 90, 100 60 G-FR1-AL-6 AoOTAREFSENS AoTAREFSENS AOTAREFSENS

NOTE:

EISrersens is the power level of a single instance of the reference measurement channel. This requirement
shall be met for each consecutive application of a single instance of the reference measurement channel
mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the
reference measurement channel each, except for one instance that might overlap one other instance to
cover the full BS channel bandwidth.

Table 7.3.5.2-2: Medium Range BS ElSgrersens levels

Reference EISrEFsENS
Sub-carrier (dBm)
BS channel spacing measurement

bandwidth (MHz) (kHz) (a‘r:]';]ae':(”Ae'l) (<s0GH, | 30GHz<fs | 42GHz<fs

' =2 4.2 GHz 6.0 GHz

5,10, 15 15 G-FR1-Al-1 -95.4 - 98.3— 95.1-
AOTAREFSENS AOTAREFSENS AOTAREFSENS

10, 15 30 G-FR1-AL-2 955 954 - 952
AOTAREFSENS AOTAREFSENS AOTAREFSENS

10, 15 60 G-FR1-AL-3 926 - 925~ 923~
AOTAREFSENS AOTAREFSENS AOTAREFSENS

20, 25, 30, 40, 50 15 G-FRL-AL-4 89 - 88.9 88.7 -
AOTAREFSENS AOTAREFSENS AOTAREFSENS

20, 25, 30, 40, 50, i e -89.3 - -89.2 — -89 —

60, 70, 80, 90, 100 30 G-FRI-AL-5 AOTAREFSENS AOTAREFSENS AOTAREFSENS

20, 25, 30, 40, 50, i ATl -89.4 — -89.3 — -89.1 —
60, 70, 80, 90, 100 60 G-FR1-A1-6 AOTAREFSENS AOTAREFSENS AOTAREFSENS

NOTE:

EISrersens is the power level of a single instance of the reference measurement channel. This requirement
shall be met for each consecutive application of a single instance of the reference measurement channel
mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the
reference measurement channel each, except for one instance that might overlap one other instance to
cover the full BS channel bandwidth.
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Table 7.3.5.2-3: Local Area BS EISgersens levels

Sub-carior Reference OTA reference sen(zlg\rg;y level, EISrersens
BS channel spacing measurement

bandwidth (MHz) (kHz) (aﬁzaer)‘(”Aell) (<30GH, | 30GHz<fs | 42CHz<fs

’ - 4.2 GHz 6.0 GHz

5, 10, 15 15 G-FR1-A1-1 -92.4 - -92.3- -92.1-
AOTAREFSENS AOTAREFSENS AOTAREFSENS

10, 15 30 G-FR1-A1-2 -92.5- -92.4 - "92.2-
AOTAREFSENS AOTAREFSENS AOTAREFSENS

10, 15 60 G-FR1-AL-3 -89.6 - -89.5- -89.3 -
AOTAREFSENS AOTAREFSENS AOTAREFSENS

20, 25, 30, 40, 50 15 G-FR1-A1-4 86— -85.9 - -85.7-
AOTAREFSENS AOTAREFSENS AOTAREFSENS

20, 25, 30, 40, 50, - -86.3 - -86.2 — -86 —

60, 70, 80, 90, 100 30 G-FRI-AL-5 AOTAREFSENS AOTAREFSENS AOTAREFSENS

20, 25, 30, 40, 50, ) A1 -86.4 — -86.3 — -86.1 —
60, 70, 80, 90, 100 60 G-FR1-AL-6 AoTAREFSENS AoTAREFSENS AoTAREFSENS

NOTE:

EISrersens is the power level of a single instance of the reference measurement channel. This requirement
shall be met for each consecutive application of a single instance of the reference measurement channel
mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the
reference measurement channel each, except for one instance that might overlap one other instance to
cover the full BS channel bandwidth.

7.3.5.3

Test requirements for BS type 2-O

The throughput shall be > 95% of the maximum throughput of the reference measurement channel as specified in annex
A.1 when the OTA test signal is at the corresponding El Srersens level and arrives from any direction within the OTA

REFSENS RoAOA.

El Skersens levels are derived from a single declared basis level El Srersens som, which is based on areference
measurement channel with 50 MHz BS channel bandwidth. El Srersens som itself is not arequirement and although it is
based on a reference measurement channel with 50 MHz BS channel bandwidth it does not imply that BS has to support
50 MHz BS channel bandwidth.

For Wide AreaBS, El Srersens som 1S an integer value in the range -96 to -119 dBm. The specific value is declared by

the vendor.

For Medium Range BS, El Srersens som 1S an integer value in the range -91 to -114 dBm. The specific value is declared

by the vendor.
For Local AreaBS, El Srersens som 1S an integer value in the range -86 to -109 dBm. The specific value is declared by
the vendor.
Table 7.3.5.3-1 FR2 OTA reference sensitivity requirement
BS channel Sub-carrier Reference measurement channel OTA reference sensitivity
bandwidth spacing (annex A.1) level, EISrersens
(MHz) (kHz) : (dBm)
50, 100, 200 60 G-FR2-A1-1 EISrersens som + 2.4 +
AFR2 REFSENS
50 120 G-FR2-A1-2 EISrersens_som + 2.4 +
AFR2 REFSENS
100, 200, 400 120 G-FR2-A1-3 EISreFseEns som + 3 + 2.4 +
AFR2 REFSENS
NOTE 1: EISrersens is the power level of a single instance of the reference measurement channel. This requirement
shall be met for each consecutive application of a single instance of the reference measurement channel
mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the
reference measurement channel each, except for one instance that might overlap one other instance to
cover the full BS channel bandwidth.
NOTE 2: The declared EISrersens_som shall be within the range specified in table 10.3.3-2.
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7.4 OTA dynamic range

7.4.1 Definition and applicability

The OTA dynamic range is a measure of the capability of the receiver unit to receive a wanted signal in the presence of
an interfering signal inside the received BS channel bandwidth.

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction and are within the OTA REFSENS RoA0A.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.

7.4.2 Minimum requirement

For BStype 1-O, the minimum requirement isin TS 38.104 [2], clause 10.4.2.

7.4.3 Test purpose
The test purpose isto verify that at the BS receiver dynamic range, the relative throughput shall fulfil the specified
limit.

7.4.4 Method of test

7441 Initial conditions
Test environment: Normal: see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.

Directions to be tested: OTA REFSENS receiver target reference direction (D.54).

7442 Procedure

1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.2.2.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Align the BS with the test antennain the declared direction to be tested.

4) Ensure the polarization is accounted for such that all the power from the test antennais captured by the BS under
test.

5) Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for
the appropriate beam identifier.

6) Set the BSto transmit beam(s) of the same operational band as the OTA REFSENS RoA0A being tested
according to the appropriate test configuration in clauses 4.7 and 4.8.

7) Set thetest signal mean power so that the calibrated radiated power at the BS Antenna Array coordinate system
reference point is as follows:

a) Setthesignal generator for the wanted signal to transmit as specified in table 7.4.5.2-1 t0 7.4.5.2-3.

b) Set the signal generator for the AWGN interfering signal at the same frequency as the wanted signal to
transmit as specified intable 7.4.5.2-1 t0 7.4.5.2-3.

8) Measure the throughput according to annex A.2 for each supported polarization.

For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carriers activated in the other band.

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 135 ETSI TS 138 141-2 V15.5.0 (2020-04)

7.4.5 Test requirement

7.45.1 General

The test requirement is calculated from the OTA wanted signal mean power level offset by the OTA dynamic range
Test Tolerance specified in clause 4.1.

7.45.2 Test requirements for BS type 1-O
For each measured carrier, the throughput measured in step 6 of clause 7.4.4.2 shall be > 95 % of the maximum

throughput of the reference measurement channel as specified in annex A.2 with parameters specified in tables 7.4.5.2-1
10 7.4.5.2-3.
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Table 7.4.5.2-1: Wide Area BS dynamic range
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Wanted signal mean power (dBm Interfering
BS Subcarrier Reference 9 P ( ) signal mean Type of
channel . measurement . ;
. spacing 3.0GHz<f< 42 GHz<f< power interfering
bandwidth (kH2) channel f < 3.0 GHz (dBm) / sianal
(MHZ) (annex A.2) 4.2 GHz 6.0 GHz _ g
BWConflg
15 G-FR1-A2-1 -70.4 — -70.4 - -70.4 —
AoTAREFSENS AoTAREFSENS AoTAREFSENS -82.5 -
5 AWGN
-71.1 - -71.1 - -71.1 - AOTAREFSENS
30 G-FR1-A2-2
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-1 -70.4 — -70.4 — -70.4 —
AoTAREFSENS AoTAREFSENS AoTAREFSENS
10 30 G-FR1-A2-2 r1l- r1l- rLl- 7193~ AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-3 -68.1 — -68.1 — -68.1 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-1 -70.4 — -70.4 — -70.4 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 30 G-FR1-A2-2 r1l- r1l- r1l- 7S - AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-3 -68.1 — -68.1 — -68.1 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -64.2 — -64.2 — -64.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
20 30 G-FR1-A2-5 642 - 642 - 642 - 6.2 - AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -64.5 — -64.5 — -64.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -64.2 — -64.2 — -64.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
25 30 G-FR1-A2-5 642 - 642 - 642 - 152 - AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -64.5 — -64.5 — -64.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -64.2 — -64.2 — -64.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
30 30 G-FR1-A2-5 642 - 642 - 642 - 44 - AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -64.5 — -64.5 — -64.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -64.2 — -64.2 — -64.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
40 30 G-FR1-A2-5 642 - 642 - 642 - 31— AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -64.5 — -64.5 — -64.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -64.2 — -64.2 — -64.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
50 30 G-FR1-A2-5 642 - 642 - 642 - r2l- AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -64.5 — -64.5 — -64.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
30 G-FR1-A2-5 -64.2 — -64.2 — -64.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS -71.3 -
60 AWGN
-64.5 — -64.5 - -64.5 - AoTAREFSENS
60 G-FR1-A2-6
AoTAREFSENS AoTAREFSENS AoTAREFSENS
30 G-FR1-A2-5 -64.2 — -64.2 — -64.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS -70.7 —
70 AWGN
-64.5 — -64.5 — -64.5 — AOTAREFSENS
60 G-FR1-A2-6
AOTAREFSENS AOTAREFSENS AOTAREFSENS
30 G-FR1-A2-5 -64.2 — -64.2 — -64.2 —
AoTAREFSENS AoTAREFSENS AoTAREFSENS -70.1 -
80 AWGN
-64.5 — -64.5 - -64.5 - AoTAREFSENS
60 G-FR1-A2-6
AoTAREFSENS AoTAREFSENS AoTAREFSENS
30 G-FR1-A2-5 -64.2 — -64.2 — -64.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS -69.5 —
90 AWGN
-64.5 — -64.5 — -64.5 - AOTAREFSENS
60 G-FR1-A2-6
AoTAREFSENS AoTAREFSENS AoTAREFSENS
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I CPRLAZS 642 642 642
AOTAREFSENS AOTAREFSENS AOTAREFSENS 691 —
100 60 G-FR1-A2-6 -64.5- -64.5 - -64.5 - AOTAREFSENS AWGN
AOTAREFSENS AOTAREFSENS AOTAREFSENS
NOTE:

The wanted signal mean power is the power level of a single instance of the corresponding reference measurement
channel. This requirement shall be met for each consecutive application of a single instance of the reference
measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource
blocks of the reference measurement channel each, except for one instance that might overlap one other instance to

cover the full BS channel bandwidth.
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Table 7.4.5.2-2: Medium Range BS dynamic range
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Wanted signal mean power (dBm Interfering
BS Subcarrier Reference 9 P ( ) signal mean Type of
channel . measurement . ;
. spacing 3.0GHz<f< 42 GHz<f< power interfering
bandwidth (kH2) channel f < 3.0 GHz (dBm) / signal
(MHZ) (annex A.2) 4.2 GHz 6.0 GHz .
BWConflg
15 G-FR1-A2-1 -65.4 — -65.4 — -65.4 —
AoTAREFSENS AoTAREFSENS AoTAREFSENS -77.5 -
5 AWGN
-66.1 — -66.1 — -66.1 — AOTAREFSENS
30 G-FR1-A2-2
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 GFRLA21 -65.4 — -65.4 — -65.4 —
AoTAREFSENS AoTAREFSENS AoTAREFSENS
10 30 G-FR1-A2-2 661~ 661~ 661~ 743 - AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-3 -63.1 — -63.1 — -63.1 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 GFRLA21 -65.4 — -65.4 — -65.4 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 30 G-FR1-A2-2 66.1 - 661~ 661~ 725~ AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-3 -63.1 — -63.1 — -63.1 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -59.2 — -59.2 — -59.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
20 30 G-FR1-A2-5 592 - 592 - 592 - iz - AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -59.5 — -59.5 — -59.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -59.2 — -59.2 — -59.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
25 30 G-FR1-A2-5 592 - 592 - 592 - 0.2 - AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -59.5 — -59.5 — -59.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -59.2 — -59.2 — -59.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
30 30 G-FR1-A2-5 592 - 592 - 592 - 694~ AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -59.5 — -59.5 — -59.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -59.2 — -59.2 — -59.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
40 30 G-FR1-A2-5 592 - 592 - 592 - 68.1- AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -59.5 — -59.5 — -59.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -59.2 — -59.2 — -59.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
50 30 G-FR1-A2-5 592 - —59.2 - —59.2 - 671~ AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -59.5 — -59.5 — -59.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
30 G-FR1-A2-5 -59.2 — -59.2 — -59.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS -66.3 —
60 AWGN
-59.5 - -59.5 — -59.5 - AoTAREFSENS
60 G-FR1-A2-6
AoTAREFSENS AoTAREFSENS AoTAREFSENS
30 G-FR1-A2-5 -59.2 — -59.2 — -59.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS -65.7 —
70 AWGN
-59.5 - -59.5 — -59.5 — AOTAREFSENS
60 G-FR1-A2-6
AOTAREFSENS AOTAREFSENS AOTAREFSENS
30 G-FR1-A2-5 -59.2 — -59.2 — -59.2 —
AoTAREFSENS AoTAREFSENS AoTAREFSENS -65.1 —
80 AWGN
-59.5 - -59.5 — -59.5 - AoTAREFSENS
60 G-FR1-A2-6
AoTAREFSENS AoTAREFSENS AoTAREFSENS
30 G-FR1-A2-5 -59.2 — -59.2 — -59.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS -64.5 —
90 AWGN
-59.5 — -59.5 — -59.5 — AOTAREFSENS
60 G-FR1-A2-6
AoTAREFSENS AoTAREFSENS AoTAREFSENS
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-59.2 — -59.2 — -59.2 —

30 G-FR1-A2-5 59
AOTAREFSENS AOTAREFSENS AOTAREFSENS -64.1 —

100 AWGN
-59.5 - -59.5 — -59.5 — AOTAREFSENS

60 G-FR1-A2-6

AOTAREFSENS AOTAREFSENS AOTAREFSENS
NOTE:

The wanted signal mean power is the power level of a single instance of the corresponding reference measurement
channel. This requirement shall be met for each consecutive application of a single instance of the reference
measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource
blocks of the reference measurement channel each, except for one instance that might overlap one other instance to

cover the full BS channel bandwidth.
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Table 7.4.5.2-3: Local Area BS dynamic range
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Wanted signal mean power (dBm Interfering
BS Subcarrier Reference 9 P ( ) signal mean Type of
channel . measurement . ;
. spacing 3.0GHz<f< 42 GHz<f< power interfering
bandwidth (kH2) channel f < 3.0 GHz (dBm) / signal
(MHZ) (annex A.2) 4.2 GHz 6.0 GHz .
BWConflg
15 GFRLA?1L 62.4 - 62.4 - 62.4 -
AoTAREFSENS AoTAREFSENS AoTAREFSENS -74.5 —
5 AWGN
-64.1 — -64.1 — -64.1 — AOTAREFSENS
30 G-FR1-A2-2
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-1 -62.4 — -62.4 — -62.4 —
AoTAREFSENS AoTAREFSENS AoTAREFSENS
10 30 G-FR1-A2-2 641 - 641 - 641 - 13- AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-3 -60.1 — -60.1 — -60.1 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-1 -62.4 — -62.4 — -62.4 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 30 G-FR1-A2-2 641~ 641~ 641~ 695~ AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-3 -60.1 — -60.1 — -60.1 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -56.2 — -56.2 — -56.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
20 30 G-FR1-A2-5 562 - 562 - 6.2 - 68.2 - AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -56.5 — -56.5 — -56.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -56.2 — -56.2 — -56.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
25 30 G-FR1-A2-5 562 - 562 - 562 - 672~ AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -56.5 — -56.5 — -56.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -56.2 — -56.2 — -56.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
30 30 G-FR1-A2-5 562 - 562 - 6.2 - 664 - AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -56.5 — -56.5 — -56.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -56.2 — -56.2 — -56.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
40 30 G-FR1-A2-5 6.2 - 562 - 6.2 - 5.1~ AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -56.5 — -56.5 — -56.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
15 G-FR1-A2-4 -56.2 — -56.2 — -56.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
50 30 G-FR1-A2-5 562 - 562 - 6.2 - 64.1- AWGN
AoTAREFSENS AoTAREFSENS AoTAREFSENS AoTAREFSENS
60 G-FR1-A2-6 -56.5 — -56.5 — -56.5 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS
30 G-FR1-A2-5 -56.2 — -56.2 — -56.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS -63.3 -
60 AWGN
-56.5 — -56.5 - -56.5 — AoTAREFSENS
60 G-FR1-A2-6
AoTAREFSENS AoTAREFSENS AoTAREFSENS
30 G-FR1-A2-5 -56.2 — -56.2 — -56.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS -62.7 —
70 AWGN
-56.5 — -56.5 — -56.5 — AOTAREFSENS
60 G-FR1-A2-6
AOTAREFSENS AOTAREFSENS AOTAREFSENS
30 G-FR1-A2-5 -56.2 — -56.2 — -56.2 —
AoTAREFSENS AoTAREFSENS AoTAREFSENS -62.1 -
80 AWGN
-56.5 — -56.5 - -56.5 — AoTAREFSENS
60 G-FR1-A2-6
AoTAREFSENS AoTAREFSENS AoTAREFSENS
30 G-FR1-A2-5 -56.2 — -56.2 — -56.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS -61.5 —
90 AWGN
-56.5 — -56.5 — -56.5 — AOTAREFSENS
60 G-FR1-A2-6
AoTAREFSENS AoTAREFSENS AoTAREFSENS
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30 G-FR1-A2-5 -56.2 — -56.2 — -56.2 —
AOTAREFSENS AOTAREFSENS AOTAREFSENS -61.1 -
100 AWGN
-56.5 — -56.5 — -56.5 — AOTAREFSENS
60 G-FR1-A2-6
AOTAREFSENS AOTAREFSENS AOTAREFSENS
NOTE: The wanted signal mean power is the power level of a single instance of the corresponding reference measurement
channel. This requirement shall be met for each consecutive application of a single instance of the reference
measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource
blocks of the reference measurement channel each, except for one instance that might overlap one other instance to
cover the full BS channel bandwidth.
7.5 OTA in-band selectivity and blocking
7.5.1  OTA adjacent channel selectivity
7511 Definition and applicability

OTA Adjacent channel selectivity (ACS) isameasure of the receiver's ability to receive an OTA wanted signal at its
assigned channel frequency in the presence of an OTA adjacent channel signal with a specified centre frequency offset
of the interfering signal to the band edge of a victim system. The wanted and interfering signals apply to each supported
polarization, under the assumption of polarization match.

7.5.1.2

Minimum requirement

For BStype 1-O, the minimum requirement isin TS 38.104 [2], clause 10.5.1.2.

For BStype 2-O, the minimum requirement isin TS 38.104 [2], clause 10.5.1.3.

7.5.1.3

Test purpose

Thetest purpose isto verify the ability of the BS receiver filter to suppress interfering signals in the channel s adjacent
to the wanted channel.

7.5.1.4

7.5.1.4.1

Method of test

Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier:

M; see clause 4.9.1.

Base Station RF Bandwidth edge position to be tested for multi-carrier and/or CA:

Mgrew in single-band operation, see clause 4.9.1;

BRpsw_T'RFBW and B'Rpsw_TRFBW in multi-band Operation, seeclause 4.9.1.

Directions to be tested:

7.5.1.4.2

For BStype 1-O, receiver target reference direction (D.31),
For BStype 2-O, OTA REFSENS receiver target reference direction (D.54).

Procedure

1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated

point in the test system, as shown in annex E.2.3.
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2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Align the BS with the test antennain the declared direction to be tested.
4) Alignthe BS so that the wanted signal and interferer signal is polarization matched with the test antenna(s).

5) Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for
the appropriate beam identifier.

6) Set the BSto transmit beam(s) of the same operational band as the OSDD or OTA REFSENS RoA0A being tested
according to the appropriate test configuration in clauses 4.7 and 4.8.

7) Set the test signal mean power so that the calibrated radiated power at the BS Antenna Array coordinate system
reference point is as follows:

a) Set thesignal generator for the wanted signal to transmit as specified in table 7.5.1.4.1-1 for BStype 1-O and
table 7.5.1.4.2-1 for BStype 2-O.

b) Set the signal generator for the interfering signal at the adjacent channel frequency of the wanted signal to
transmit as specified in table 7.5.1.4.1-1 for BStype 1-O and table 7.5.1.4.2-1 for BStype 2-O.

8) Measure throughput according to annex A.1 for each supported polarization, for multi-carrier and/or CA
operation the throughput shall be measured for relevant carriers specified by the test configuration specified in
clauses 4.7.2 and 4.8.

For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carriers activated in the other band.

7515 Test requirement

7.5.15.1 General

The test requirement is calculated from the OT A wanted signal mean power level offset by the OTA ACS Test
Tolerance specified in clause 4.1.

7.5.1.5.2 Test requirements for BS type 1-O

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction, and the AoA of the incident wave of areceived signal and the interfering signal are
within the minSENS RoAOA.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be > 95% of the maximum throughput of the reference measurement channel.

For FR1, the OTA wanted and the interfering signal are specified in table 7.5.1.5.2-1 and table 7.5.1.5.2-2 for ACS. The
reference measurement channel for the OTA wanted signal isidentified in clause 7.3.5.2 and is further specified in
annex A.1l. The characteristics of the interfering signal is further specified in TS 38.104 [2] annex D.

The OTA ACS regquirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The OTA
interfering signal offset is defined relative to the Base station RF Bandwidth edges or Radio Bandwidth edges.

For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA ACS requirement shall
apply in addition inside any sub-block gap, in case the sub-block gap sizeis at least as wide as the NR interfering signal
intable 7.5.1.5.2-2. The OTA interfering signal offset is defined relative to the sub-block edges inside the sub-block
gap.

For multi-band RIBs, the OTA ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the
Inter RF Bandwidth gap sizeis at least as wide asthe NR interfering signal in table 7.5.1.5.2-2. The interfering signa
offset is defined relative to the Base Station RF Bandwidth edges inside the I nter RF Bandwidth gap.
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Table 7.5.1.5.2-1: OTA ACS requirement for BS type 1-O

Wanted signal mean power (dBm)

BS channel bandwidth of the (Note 2) Interfering signal mean
lowest/highest carrier received (MHz) f<30 | 30GHz<f< | 42GHz<f< power (dBm)
GHz 4.2 GHz 6.0 GHz
Wide Area BS: -52 —
5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, Medium%”;ngsBs, 47
100 ElSminsens + 6 dB AminSgENS '
(Note 1) Local Area BS: -44—
Aminsens

NOTE 1: The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth.
NOTE 2: ElSminsens depends on the BS channel bandwidth as specified in TS 38.104 [2], clause 10.2.1.

Table 7.5.1.5.2-2: OTA ACS interferer frequency offset for BS type 1-O

BS channel Interfering signal centre Type of interfering signal
bandwidth of the frequency offset from the
lowest/highest lower/upper Base Station
carrier received RF Bandwidth edge or sub-
(MHz) block edge inside a sub-
block gap (MHz)
5 +2.5025 5 MHz DFT-s-OFDM NR signal,
10 +2.5075 15 kHz SCS, 25 RBs
15 +2.5125
20 +2.5025
25 +9.4675 20 MHz DFT-s-OFDM NR signal,
30 19.4725 15 kHz SCS, 100 RBs
40 +9.4675
50 +9.4625
60 +9.4725
70 19.4675
80 19.4625
90 +9.4725
100 +9.4675
7.5.1.5.3 Test requirements for BS type 2-O

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction and are within the OTA REFSENS RoAOA.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be> 95% of the maximum throughput of the reference measurement channel.

For FR2, the OTA wanted and the interfering signal are specified in table 7.5.1.5.3-1 and table 7.5.1.5.3-2 for ACS. The
reference measurement channel for the OTA wanted signal isidentified in clause 7.3.5.3 and is further specified in
annex A.1l. The characteristics of the interfering signal is further specified in TS 38.104 [2] annex D.

The OTA ACS requirement is applicable outside the Base Station RF Bandwidth. The OTA interfering signal offset is
defined relative to the Base station RF Bandwidth edges.

For RIBs supporting operation in hon-contiguous spectrum within any operating band, the OTA ACS requirement shall
apply in addition inside any sub-block gap, in case the sub-block gap sizeis at least as wide as the NR interfering signal
intable 7.5.1.5.3-2. The OTA interfering signal offset is defined relative to the sub-block edges inside the sub-block

gap.
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Table 7.5.1.5.3-1: OTA ACS requirement for BS type 2-O

) Wanted signal mean power (dBm) ) )
BS channel bandwidth of the Interfering signal mean

lowest/highest carrier received (MHz) 2424 GHz<f< | 37GHz <f<52.6 power (dBm)
33.4 GHz GHz

EISrersens_som + 27.7 +
Arr2_rersens (Note 1)
EISrersens_som + 26.7 +
Arr2_rersens (Note 2)
NOTE 1: Applicable to bands defined within the frequency spectrum range of 24.25 — 33.4 GHz.

NOTE 2: Applicable to bands defined within the frequency spectrum range of 37 — 52.6 GHz.
NOTE 3: EISrersens is specified in TS 38.104 [2], clause 10.3.3.

ElISrersens + 6 dB

EISrerFsens + 6 dB (Note 3)

50, 100, 200, 400 (Note 3)

Table 7.5.1.5.3-2: OTA ACS interferer frequency offset for BS type 2-O

BS channel bandwidth of the Interfering signal centre frequency offset from the Type of interfering
lowest/highest carrier lower/upper Base Station RF Bandwidth edge or signal
received (MHz) sub-block edge inside a sub-block gap (MHz)
50 +24.29 50MHz DFT-s-OFDM
100 +24.31 NR signal, 60 kHz SCS,
200 +24.29 64 RBs
400 +24.31

7.5.2 OTA in-band blocking

7521 Definition and applicability

The OTA in-band blocking characteristics is a measure of the receiver's ahility to receive a OTA wanted signal at its
assigned channel in the presence of an unwanted OTA interferer, whichisan NR signal for general blocking or an NR
signal with one RB for narrowband blocking.

75.2.2 Minimum requirement
For BStype 1-O, the minimum requirement isin TS 38.104 [2], clause 10.5.2.2.

For BStype 2-O, the minimum requirement isin TS 38.104 [2], clause 10.5.2.3.

7.5.2.3 Test purpose

The test purpose isto verify the ability of the BS receiver to withstand high-levels of in-band interference from
unwanted signals at specified frequency offsets without undue degradation of its sensitivity.

75.2.4 Method of test

75241 Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier: M; see clause 4.9.1.

Base Sation RF Bandwidth edge position to be tested for multi-carrier and/or CA:
- Mgesw in single-band operation, see clause 4.9.1;

- BRFBW_T'RFBW and B'Rpsw_TRFBW in multi-band operation, seeclause 4.9.1.

Directions to be tested:
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For BStype 1-0O:

receiver target reference direction for the minSENS OSDD (D.31),

OTA REFSENS conformance test directions (D.55),

For BS type 2-O:

OTA REFSENS receiver target reference direction (D.54),

OTA REFSENS conformance test directions (D.55).

7.5.24.2 Procedure

1)

2)
3)
4)
5)

6)

7)

8)

9)

Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.2.3.

Align the manufacturer declared coordinate system orientation of the BS with the test system.
Align the BS with the test antennain the declared direction to be tested.
Align the BS to that the wanted signal and interferer signal is polarization matched with the test antenna(s).

Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for
the appropriate beam identifier.

Set the BS to transmit beam(s) of the same operational band as the OSDD or OTA REFSENS RoA0A being tested
according to the appropriate test configuration in clauses 4.7 and 4.8.

Set the test signal mean power so that the calibrated radiated power at the BS Antenna Array coordinate system
reference point is as follows:

For general OTA blocking:

a) Setthesignal generator for the wanted signal to transmit as specified in table 7.5.2.5.2-1 for BStype 1-O and
table 7.5.2.5.3-1 for BStype 2-O.

b) Set the signal generator for the interfering signal at the specified frequency offset from the wanted signal to
transmit as specified in table 7.5.2.5.2-1 for BStype 1-O and table 7.5.2.5.3-1 for BStype 2-O. The
interfering signal shall be swept with a step size of 1 MHz starting from the minimum offset to the channel
edges of the wanted signals.

For OTA narrowband blocking:
a) Set thesigna generator for the wanted signal to transmit as specified in table 7.5.2.5.2-2 for BStype 1-O.

b) Set the signal generator for the interfering signal at the specified frequency offset from the wanted signal to
transmit as specified in tables 7.5.2.5.2-2 and 7.5.2.5.2-3 for BStype 1-O. Set-up and sweep the interfering
RB centre frequency offset to the channel edge of the wanted signal according to table 7.5.2.5.2-3.

M easure throughput according to annex A.1 for each supported polarization, for multi-carrier and/or CA
operation the throughput shall be measured for relevant carriers specified by the test configuration specified in
clauses 4.7.2 and 4.8.

Repeat steps 3 to 8 for all the specified measurement directions.

For multi-band RIB(s) and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carriers activated in the other band.

7525 Test requirement

7.5.25.1 General

The test requirement is calculated from the OTA wanted signal mean power level offset by the OTA in-band blocking
Test Tolerance specified in clause 4.1.
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7.5.25.2 Test requirements for BS type 1-O

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction, and:

- when the wanted signal is based on El Sgersens: the AoA of the incident wave of areceived signal and the
interfering signal are within the OTA REFSENS RoAOA.

- when the wanted signal is based on El Sminsens: the AOA of the incident wave of areceived signal and the
interfering signal are within the minSENS RoAoA.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.

The throughput shall be > 95% of the maximum throughput of the reference measurement channel, with OTA wanted
and OTA interfering signal specified in tables 7.5.2.5.2-1, table 7.5.2.5.2-2 and table 7.5.2.5.2-3 for general OTA and
narrowband OTA blocking requirements. The reference measurement channel for the OTA wanted signal isidentified
in clause 7.3.5.2 and is further specified in annex A.1. The characteristics of the interfering signal is further specified in
TS38.104 [2] annex D.

The OTA in-band blocking requirements apply outside the Base Station RF Bandwidth or Radio Bandwidth. The
interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.

For BStype 1-O the OTA in-band blocking requirement shall apply in the in-band blocking frequency range, whichis
defined within frequency range from Fui_jow - Afoos to FuL_nigh + Afoos, excluding the downlink frequency range of the
FDD operating band, where the Afoos for BStype 1-O is defined in table 7.5.2.5.2-0.

Table 7.5.2.5.2-0: Afoos Offset for NR operating bands in FR1

BS type Operating band characteristics Afoos (MHZz)
) FuL_high — FuL_1ow < 100 MHz 20
BS type 1-O ™50 MHz < Fuc nigh — Fur tow < 900 MHZ 60

For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA in-band blocking
requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide astwice the
interfering signal minimum offset in table 7.5.2.5.2-1. The interfering signal offset is defined relative to the sub-block
edges inside the sub-block gap.

For multi-band RIBs, the OTA in-band blocking requirements apply in the in-band blocking frequency ranges for each
supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter
RF Bandwidth gap size is at |east as wide as twice the interfering signal minimum offset in tables 7.5.2.5.2-1 and
7.5.25.2-3.

For a RIBs supporting operation in non-contiguous spectrum within any operating band, the OT A narrowband blocking
requirements apply in addition inside any sub-block gap, in case the sub-block gap sizeis at least as wide as the
interfering signal minimum offset in table 7.5.2.5.2-3. The interfering signal offset is defined relative to the sub-block
edgesinside the sub-block gap.

For amulti-band RIBs, the OTA narrowband blocking requirements apply in the narrowband blocking frequency ranges
for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case
the Inter RF Bandwidth gap sizeis at least as wide as the interfering signal minimum offset in table 7.5.2.5.2-3.
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Table 7.5.2.5.2-1: General OTA blocking requirement for BS type 1-O

BS channel
bandwidth of the
lowest/highest
carrier received
(MHz)

Wanted signal mean
power (dBm)

3.0 4.2
GHz < | GHz <
f<42 | f£6.0

GHz GHz

f<
3.0
GHz

Interfering
signal mean
power (dBm)

Interfering signal centre
frequency minimum offset
from the lower/upper Base
Station RF Bandwidth edge
or sub-block edge inside a

sub-block gap (MHz)

Type of
interfering
signal

5, 10, 15, 20

ElISrersens + 6 dB
(NOTE 2)

Wide Area BS:
43 -
AOTAREFSENS
Medium
Range BS: -38
- AOTAREFSENS
Local Area
BS: -35 -
AOTAREFSENS
(NOTE 2)

ElSminsens + 6 dB
(NOTE 3)

Wide Area BS:
-43 - AminseEns
Medium
Range BS: -38
- Aminsens
Local Area
BS: -35 -
Aminsens
(NOTE 3)

5 MHz DFT-s-
OFDM NR
signal, 15 kHz
SCS, 25 RBs

25,30, 40, 50, 60, 70,
80, 90, 100

EISrerFsens + 6 dB
(NOTE 2)

Wide Area BS:
43 -
AOTAREFSENS
Medium
Range BS: -38
- AOTAREFSENS
Local Area
BS: -35 -
AoOTAREFSENS
(NOTE 2)

ElSminsens + 6 dB
(NOTE 3)

Wide Area BS:
-43 - AminsENS
Medium
Range BS: -38
- Aminsens
Local Area
BS: -35 -
Aminsens
(NOTE 3)

20 MHz DFT-s-
OFDM NR
signal, 15 kHz
SCS, 100 RBs

NOTE 1:

NOTE 2:
NOTE 3:

EISrersens and ElSminsens depends on the BS channel bandwidth as specified in TS 38.104 [2], clause
10.3.2 and 10.2.1.
This test requirement is only applied in the OTA REFSENS conformance test directions.
This test requirement is only applied in the OTA minSENS receiver target reference direction.

ETSI




3GPP TS 38.141-2 version 15.5.0 Release 15 151 ETSI TS 138 141-2 V15.5.0 (2020-04)

Table 7.5.2.5.2-2: OTA narrowband blocking requirement for BS type 1-O

OTA Wanted signal mean power

BS channel bandwidth of the (dBm) OTA Interfering signal
lowest/highest carrier received (MHz) <30 | 30GHz<f< | 42GHz<f< mean power (dBm)

GHz 4.2 GHz 6.0 GHz

Wide Area BS: -49 -
AOTAREFSENS
Medium Range BS: -44 -
AOTAREFSENS
Local Area BS: -41 -
AOTAREFSENS
Wide Area BS: -49 -
Aminsens
ElSminsens + 6 dB (NOTE 4) Medium Range BS: -44 -
Aminsens
Local Area BS: -41 -
Aminsens
Wide Area BS: -49 -
AOTAREFSENS
Medium Range BS: -44 -
AOTAREFSENS
Local Area BS: -41 -
AOTAREFSENS
Wide Area BS: -49 -
Aminsens
ElSminsens + 6 dB (NOTE 4) Medium Range BS: -44 -
Aminsens

Local Area BS: -41 -
Aminsens

NOTE 1: The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth.

NOTE 2: EISrersens and ElSminsens depends on the BS channel bandwidth as specified in TS 38.104 [2], clause

10.3.2 and 10.2.1.

NOTE 3: This test requirement is only applied in the OTA REFSENS conformance test directions.

NOTE 4: This test requirement is only applied in the OTA minSENS receiver target reference direction.

NOTE 5: 7.5 kHz shift is not applied to the wanted signal.

EISrersens + 6 dB (NOTE 3)

5, 10, 15, 20

EISrersens + 6 dB (NOTE 3)

25, 30, 40, 50, 60, 70, 80, 90, 100
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Table 7.5.2.5.2-3: OTA narrowband blocking interferer frequency offsets for BS type 1-O

. Interfering RB centre frequency offset to the
| BS Chaf.‘”e' bandvx{ldth of Fhe lower/upper Base Station RF Bandwidth edge or Type of interfering
owest/highest carrier received - .
sub-block edge inside a sub-block gap (kHz) signal
(MH2) (Note 2)
5 +(350 + m*180),
m=0,1,2,3,4,9,14,19,24
10 _, X385+ mr180), 5 MHz DFT-s-OFDM
m=0,1,2,3 4,9, 14, 19, 24 NR signal, 15 kHz SCS
15 +(360 + m*180), 1 RB '
m=0, 1, 2,3,4,9,14,19,24
20 +(350 + m*180),
m=0,1,2,3,4,9,14,19,24
o5 +(565 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
30 +(570 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
40 +(565 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
50 +(560 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99 20 MHz DFT-s-OFDM
60 (570 + m*180), NR signal, 15 kHz SCS
m=0, 1, 2, 3, 4, 29, 54, 79, 99 1 RB '
70 +(565 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
80 +(560 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
90 +(570 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
100 +(565 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
NOTE 1: Interfering signal consisting of one resource block is positioned at the stated offset, the channel bandwidth
of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge.
NOTE 2: The centre of the interfering RB refers to the frequency location between the two central subcarriers.

7.5.25.3 Test requirements for BS type 2-O

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction and are within the OTA REFSENS RoAOA.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be > 95% of the maximum throughput of the reference measurement channel.

For BStype 2-0O, the OTA wanted and OTA interfering signals are provided at RIB using the parametersin

table 7.5.2.5.3-1 for general OTA blocking requirements. The reference measurement channel for the OTA wanted

signal isidentified in clause 7.3.5.3 and is further specified in annex A.1. The characteristics of the interfering signal is
further specified in TS 38.104 [2] annex D.

The OTA blocking requirements are applicable outside the Base Station RF Bandwidth. The interfering signal offset is
defined relative to the Base Station RF Bandwidth edges.

For BStype 2-O the OTA blocking requirement shall apply in the in-band blocking frequency range, which is defined
within frequency range from Fui_jow - Afoos t0 Fuc_nigh + Afoos,where the Afoos for BStype 2-O is defined in

table 7.5.2.5.3-0.

Table 7.5.2.5.3-0: Afoos Offset for NR operating bands in FR2

BS type Operating band characteristics Afoos (MHz)
BS type 2-O FuL_nigh — Fut_low < 3250 MHz 1500
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For a RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA blocking
requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as twice the
interfering signal minimum offset in table 7.5.2.5.3-1. The interfering signal offset is defined relative to the sub-block
edges inside the sub-block gap.

Table 7.5.2.5.3-1: General OTA blocking requirement for BS type 2-O

OTA interfering signal

OTA wanted sighal mean centre frequency
BS channel power (dBm) offset
bandwidth of the OTA interfering from the lower/upper Type of OTA
lowest/highest signal mean Base Station RF interfering
carrier received 24.24 GHz 37 GHz < f power (dBm) Bandwidth edge or signal
(MHz) <f<334 <526 GHz sub-block edge inside
GHz - a sub-block gap
(MHz)
EISrerFsens EISrerFsens ElSrersens som + SOOI\AF%ZMDIE-I;-S-
50, 100, 200, 400 +6dB +6dB 33+ AngB_REFSENs +75 signal, 60 kHz
SCS, 64 RBs

NOTE:  EISrersens and EISrersens som are given in TS 38.104 [2], clause 10.3.3.

7.6 OTA out-of-band blocking

7.6.1 Definition and applicability

The OTA out-of-band blocking characteristics are a measure of the receiver unit ability to receive awanted signal at the
RIB at its assigned channel in the presence of an unwanted interferer.

For the general OTA out-of-band blocking the requirement applies to the wanted signal for each supported polarization,
under the assumption of polarization match. The interferer shall be polarization matched for in-band frequencies and
the polarization maintained for out-of-band frequencies.

7.6.2 Minimum requirement

The minimum requirement for BStype 1-O isdefined in TS 38.104 [2], clause 10.6.2.

The minimum requirement for BStype 2-O isdefined in TS 38.104 [2], clause 10.6.3.

7.6.3 Test purpose

The test stresses the ability of the receiver unit associated with the RIB under test to withstand high-level interference
from unwanted signals at specified frequency bands, without undue degradation of its sensitivity.

7.6.4 Method of test

7.6.4.1 Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier (SC): M; see clause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier (MC):

- Mgrw in singleband RI B, see clause 4.9.1; BRpsw_T'RFBW and B'Rpsw_TRFBW in multi-band RI B, see clause
49.1.

In addition, for multi-band RIB:

- For Bresw_T'resw, blocking testing above the highest operating band may be omitted.
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- For B'resw_Trrew, blocking testing below the lowest operating band may be omitted.
Directionsto be tested:

- For BStype 1-O, receiver target reference direction (D.31).

- For BStype 2-O, OTA REFSENS receiver target reference direction (D.54).

7.6.4.2 Procedure

7.6.4.2.1 BS type 1-O procedure for out-of-band blocking
1) Place BS and the test antenna(s) according to annex E.2.4.1.
2) Alignthe BS and test antenna(s) according to the directions to be tested.
3) Connect test antenna(s) to the measurement equipment as shown in annex E.2.4.1.

4) Thetest antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the BS and the
blocking frequencies. If the test antenna does not cover both the wanted and interfering signal frequencies,
Separate test antennas for the wanted and interfering signal are required.

5) The OTA blocking interferer isinjected into the test antenna, with the blocking interferer producing specified
interferer field strength level for each supported polarization. The interferer shall be polarization matched in-
band and the polarization maintained for out-of-band frequencies.

6) Generate the wanted signal in receiver target reference direction, according to the applicable test configuration
(see clause 4.8) using applicable reference measurement channel to the RIB, according to annex A. L.

7) Configure the beam peak direction for the transmitter units associated with the RIB under test according to the
declared reference beam direction pair for the appropriate beam identifier with the carrier set-up and power
allocation according to the applicable test configuration(s) (see clause 4.8). The transmitter may be turned OFF
for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM 3 products fall
inside the bandwidth of the wanted signal.

8) Adjust the signal generatorsto the type of interfering signals, levels and the frequency offsets as specified for
general test requirementsin table 7.6.5.1.1-1. The distance between the test object and test antenna injecting the
interferer signal is adjusted when necessary to ensure specified interferer signal level to be received.

9) The CW interfering signal shall be swept with a step size of 1 MHz within the frequency range specified in sub-
clause 7.6.5.1.1.

10) Measure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the
clause 7.6.5, for the relevant carriers specified by the test configuration in clause 4.7 and 4.8.

11) Repeat for all supported polarizations.
In addition, for multi-band RIB, the following steps shall apply:

12) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

7.6.4.2.2 BS type 1-O procedure for co-location blocking
1) Place NRBSand CLTA as specified in clause 4.12.2.3.

2) Several CLTA arerequired to cover the whole co-location blocking frequency ranges. The CLTA shall be
selected according to clause 4.12.2.2.

3) Alignthe NR BS and test antenna(s) according to the directions to be tested.
4) Connect test antennaand CLTA to the measurement equipment as depicted in annex E.2.4.2.

5) The NR BS receives the wanted signal in all supported polarizations, in the receiver target reference direction
from the test antenna.
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6)

7)

8)

9)

The OTA co-location blocking interferer isinjected viathe CLTA. The CLTA isfed with the specified co-
location blocking interferer power per supported polarization.

Generate the wanted signal in receiver target reference direction, all supported polarizations, from the test
antenna, according to the applicable test configuration (see clause 4.8) using applicable reference measurement
channel to the RIB, according to annex A.1.

Configure the beam peak direction for the transmitter units associated with the RIB under test according to the
declared reference beam direction pair for the appropriate beam identifier with the carrier set-up and power
alocation according to the applicable test configuration(s) (see clause 4.8). The transmitter may be turned OFF
for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM 3 products fall
inside the bandwidth of the wanted signal.

Adjust the signal generatorsto the type of interfering signals, levels and the frequency offsets as specified for
general test requirementsin table 7.6.5.1.1-1 and, when applicable, for co-location test requirementsin
table 7.6.5.1.2-1.

10) The CW interfering signal shall be swept with a step size of 1 MHz within the frequency range corresponding to

downlink operating bands releated to co-located systems (according to declaration D.43).

11) Measure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the

clause 7.6.5, for the relevant carriers specified by the test configuration in clause 4.7 and 4.8.

In addition, for multi-band RIB, the following steps shall apply:

12) For multi-band RIB and single band tests, repeat the steps above per involved band where single band test

configurations and test models shall apply with no carrier activated in the other band.

7.6.4.2.3 BS type 2-O procedure for out-of-band blocking

1)
2)
3)
4)

5)

6)

7)

8)

9)

Place BS and the test antenna(s) according to annex E.2.4.1.
Align the BS and test antenna(s) according to the directions to be tested.
Connect test antenna(s) to the measurement equipment as shown in annex E.2.4.1.

The test antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the BSand the
blocking frequencies. If the test antenna does not cover both the wanted and interfering signal frequencies,
separate test antennas for the wanted and interfering signal are required.

The OTA blocking interferer isinjected into the test antenna, with the blocking interferer producing specified
interferer field strength level for each supported polarization. The interferer shall be polarization matched in-
band and the polarization maintained for out-of-band frequencies.

Generate the wanted signal, according to the applicable test configuration (see clause 4.7 and 4.8) using
applicable reference measurement channel to the RIB, according to annex A.L.

Configure the beam peak direction for the transmitter unit associated with the RIB under test according to the
declared reference beam direction pair for the appropriate beam identifier with the carrier set-up and power
alocation according to the applicable test configuration(s) (see clause 4.7 and 4.8). The transmitter may be
turned OFF for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3
products fall inside the bandwidth of the wanted signal.

Adjust the signal generatorsto the type of interfering signals, levels and the frequency offsets as specified for
genera test requirementsin table 7.6.5.2.1-1. The distance between the test object and test antenna injecting the
interferer signal is adjusted when necessary to ensure specified interferer signal level to be received.

The interfering signal shall be swept within the frequency range specified in table 7.6.5.2.1-1 with the step size
specified in table 7.6.4.2.3-1.

10) M easure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the

clause 7.6.5, for the relevant carriers specified by the test configuration in clause 4.7 and 4.8.
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Table 7.6.4.2.3-1: Interferer signal step size

Frequency range Measurement
(MHz) Minimum supported BS channel bandwidth (MHz) step size
(MHz)

30 to 6000 50, 100, 200, 400 1

50 15

100 30

6000 to 60000 200 60
400 60

11) Repeat for al supported polarizations.
7.6.5 Test requirements

7.65.1 Requirement for BS type 1-O

The test requirement consists of general and co-location requirements.

7.6.5.1.1 General

For OTA wanted and OTA interfering signals provided at the RIB using the parametersin table 7.6.5.1.1-1, the
following requirements shall be met:

- Thethroughput shall be> 95% of the maximum throughput of the reference measurement channel. The
reference measurement channel for the OTA wanted signal isidentified in clause 10.3.2in TS 38.104 [2] for
each BS channel bandwidth and further specified in annex A.1.

For amulti-band RIB, the OTA out-of-band requirement shall apply for each supported operating band, with the
exception that the in-band blocking frequency ranges of all supported operating bands according to clause 7.4.2.2in TS
38.104 [2] shall be excluded from the OTA out-of-band blocking requirement.

For BStype 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FuL_jow - Afoos and from Fur_nigh +
Afooe up to 12750 MHz, including the downlink frequency range of the FDD operating band for BS supporting FDD.
The Afoog for BStype 1-O is defined in table 7.5.2.5.2-0.

Table 7.6.5.1.1-1: OTA out-of-band blocking performance requirement

Wanted signal mean power Interfering signal RMS field-strength Type of interfering signal
(dBm) (V/m)
ElSminsens + 6 dB 0.36 VIm CW carrier
(Note 1)

NOTE 1: ElSminsens depends on the channel bandwidth as specified in TS 38.104 [2], clause 10.2.1.
NOTE 2: The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as

v 30EIRP

E=————— where EIRPisin W and ris in m; for example, 0.36 V/m is equivalent to 36 dBm at
r

fixed distance of 30 m.

7.6.5.1.2 Co-location requirement

This additional OTA out-of-band blocking requirement may be applied for the protection of BS receivers when NR,
E-UTRA BS, UTRA BS, CDMA BS or GSM/EDGE BS operating in a different frequency band are co-located with a
BS.

Theinterferer power level is specified at the CLTA conducted input(s) as the signal power per supported polarization.

For OTA wanted and OTA interfering signal provided at the RIB using the parametersin table 7.6.5.1.2-1, the
following requirements shall be met:
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- Thethroughput shall be> 95% of the maximum throughput of the reference measurement channel. The
reference measurement channel for the OTA wanted signal isidentified in clause 10.3.2in TS 38.104 [2] for
each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is
further specified in annex D in TS 38.104 [2].

For BStype 1-O the OTA blocking requirement for co-location with BS in other frequency bandsis applied for all
operating bands for which co-location protection is provided.

Table 7.6.5.1.2-1: OTA blocking requirement for co-location with BS in other frequency bands

Frequency range of Wanted signal mean Interfering Interfering Interfering Type of
interfering signal power (dBm) signal mean signal mean signal mean interfering signal
power for WA [power for MR |power for LA BS
BS (dBm) BS (dBm) (dBm)

Frequency range of co-

located downlink operating ElSminsens + 6 dB

+46 +38 +24 CW carrier
Note 1)
band (

NOTE 1: ElSminsens depends on the BS class and on the BS channel bandwidth as specified in TS 38.104 [2], clause 10.2.1.

NOTE 2: The requirement does not apply when the interfering signal falls within any of the supported uplink operating band(s) or in
Afoosimmediately outside any of the supported uplink operating band(s).

NOTE 3: The specified interferer signal power level is applied to all supported CLTA input ports.

7.6.5.2 Requirement for BS type 2-O

The test requirement consists of general requirements.

7.6.5.2.1 General requirement

For OTA wanted and OTA interfering signals provided at the RIB using the parametersin table 7.6.5.2.1-1, the
following requirements shall be met:

- Thethroughput shall be> 95% of the maximum throughput of the reference measurement channel. The reference
measurement channel for the OTA wanted signal isidentified in clause 10.3.3in TS 38.104 [2] for each BS channel
bandwidth and further specified in annex A.1.

For BStype 2-O the OTA out-of-band blocking requirement apply from 30 MHz to Fuc_jow — Afoos and from Fur_high +
Afoos Up to min(2™ harmonic of the upper frequency edge of the operating band, 60 GHz). The Afoos for BStype 2-O
isdefined in table 7.5.2.5.3-0.

Table 7.6.5.2.1-1: OTA out-of-band blocking performance requirement

Frequency range of interfering Wanted signal Interferer RMS field- Type of interfering signal
signal mean power strength
(MHz) (dBm) (VIim)
30 to 12750 0.36
12750 to Fu_low— Afoos 0.1
Fut_tigh + Afoos to min(2" ElSrersens + 6 dB CW carrier
harmonic of the upper frequency 0.1

edge of the operating band,
60000)
NOTE:  EISrersens is given in TS 38.104 [2], clause 10.3.3.

7.7 OTA receiver spurious emissions

7.7.1 Definition and applicability
The OTA RX spurious emission is the power of the emissions radiated from the antenna array from areceiver unit.

Unless otherwise stated, all requirements are measured as mean power.
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The OTA receiver spurious emission limits for FR1 shall apply from 30 MHz to 12.75 GHz, excluding the frequency
range from Afosue below the lowest frequency of each supported downlink operating band, up to Afosue above the
highest frequency of each supported downlink operating band, where the Afogue is defined in clause 6.7.1. For some
operating bands, the upper limit of the spurious range might be higher than 12.75 GHz in order to comply with the 51
harmonic limit of the uplink operating band, as specified in I TU-R recommendation SM.329 [5].

For multi-band RIB the above exclusion applies for each supported operating band.

The OTA receiver spurious emission limits for FR2 shall apply from 30 MHz to 2™ harmonic of the upper frequency
edge of the uplink operating band, excluding the frequency range from Afosue below the lowest frequency of each
supported downlink operating band, up to Afosue above the highest frequency of each supported downlink operating
band, where the Afogue is defined in clause 6.7.1.

For aBS operating in FDD, OTA RX spurious emissions requirement do not apply as they are superseded by the OTA
TX spurious emissions requirement. Thisis due to the fact that TX and RX spurious emissions cannot be distinguished
in OTA domain.

For aBS operating in TDD, the OTA RX spurious emissions requirement shall apply during the transmitter OFF period
only.

The metric used to capture OTA receiver spurious emissions for BStype 1-O and BStype 2-O istotal radiated power
(TRP), with the requirement defined at the RIB.

7.7.2 Minimum requirement

The minimum requirement for BStype 1-O is specified in TS 38.104 [2], clause 10.7.2.

The minimum requirement for BStype 2-O is specified in TS 38.104 [2], clause 10.7.3.

7.7.3 Test purpose

The test purpose isto verify if the receiver radiated spurious emissions from the BS at the RIB are within the specified
mi ni mum requirements.

7.7.4 Method of test

7.74.1 Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier, see clause 4.9.1:
- For FR1L:
- B whentesting from 30 MHz to FoL_jow - Afosue
- T when testing from Foi_nigh + Afogue to 12.75 GHz (or to 5™ harmonic)
- For FR2:
- B when testing from 30 MHz to FoL_iow - Afosue
- T when testing from For_nigh + Afosue to 2 harmonic (or to 60 GHz)
RF bandwidth positions to be tested in single-band operation, see clause 4.9.1:
- For FR1:
- Brrew When testing from 30 MHz to FoL_iow - Afosue
- Tresw When testing from Fo_nigh + Afosue to 12.75 GHz (or to 5" harmonic)

- For FR2:
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- Brraw When testing from 30 MHz to For_iow - Afosue
- Tresw When testing from Fou_nigh + Afosue to 2™ harmonic (or to 60 GHz)
RF bandwidth positions to be tested in multi-band operation, see clause 4.9.1:
- For FRL:
- Brraw_T'rrew When testing from 30 MHz to FoL_siow_tow - Afosue
- B'reaw_Trraw When testing from For_gnigh_nigh + Afogue to 12.75 GHz (or to 5™ harmonic)
- Brraw_T'reaw and B'rraw_Trraw When testing from For_siow nigh + Afosue t0 FoL shigh_tow - Afosue

Directions to be tested: Asthe requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement
procedure (see annex |) aslong as the required TRP level is achieved.

7.7.4.2 Procedure

The following procedure for measuring TRP is based on the directional power measurements as described in annex I.
An alternative method to measure TRP isto use a characterized and calibrated reverberation chamber if so follow steps
1,3,4,5,7and 10.

1) Placethe BS at the positioner.
2) Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3) Measurements shall use a measurement bandwidth in accordance to the conditionsin clause 7.7.5.
4) The measurement device characteristics shall be:

- Detection mode: True RMS.
5) Setthe TDD BSto receive only.

6) Orient the positioner (and BS) in order that the direction to be tested aligns with the test antenna such that
measurements to determine TRP can be performed (see annex 1).

7) Measure the emission at the specified frequencies with specified measurement bandwidth

8) Repeat step 6-9 for all directionsin the appropriated TRP measurement grid needed for full TRP estimation (see
annex I).

NOTE 1: the TRP measurement grid may not be the same for all measurement frequencies.
NOTE 2: the frequency sweep or the TRP measurement grid sweep may be donein any order
9) Calculate TRP at each specified frequency using the directional measurements.
In addition, for multi-band RIB(s), the following steps shall apply:
10) For BStype 1-O and multi-band RIB(s) and single band tests, repeat the steps above per involved band where
single band test configurations and test models shall apply with no carrier activated in the other band.

7.7.5 Test requirement

7.75.1 Test requirement for BS type 1-O

For RX only multi-band RIB, the OTA receiver spurious emissions requirements are subject to exclusion zones in each
supported operating band.

The power of any spurious emission shall not exceed the levelsin table 7.7.5.1-1:
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Table 7.7.5.1-1: General OTA BS receiver spurious emission limits for BS type 1-O

Spurious frequency Test limits Measurement Notes
range (Note 6, Note 8) bandwidth
30 MHz — 1 GHz -36 + X dBm 100 kHz Note 1, Note 6
1 GHz - 12.75 GHz -30 + X dBm 1 MHz Note 1, Note 2, Note 6
12.75 GHz — 5t -30 + X dBm 1 MHz Note 1, Note 2, Note 3, Note 6

harmonic of the upper

frequency edge of the

UL operating band in

GHz

NOTE 1: Measurement bandwidths as in ITU-R SM.329 [5], s4.1.

NOTE 2: Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.

NOTE 3: This spurious frequency range applies only for operating bands for which the 5" harmonic of the
upper frequency edge of the UL operating band is reaching beyond 12.75 GHz.

NOTE 4: The frequency range from Afosue below the lowest frequency of the BS transmitter operating band
to Afosue above the highest frequency of the BS transmitter operating band may be excluded from
the requirement. Afosue is defined in clause 6.7.1. For multi-band RIBs, the exclusion applies for
all supported operating bands.

NOTE 5: Void

NOTE 6: X =9 dB, unless stated differently in regional regulation.

NOTE 7: Void

NOTE 8: Additional limits may apply regionally.

7.75.2 Test requirement for BS type 2-O

The power of any receiver spurious emission shall not exceed the limitsin table 7.7.5.2- 1.

Table 7.7.5.2-1: Radiated Rx spurious emission limits for BS type 2-O

Spurious Limit Measurement Note
frequency range (Note 5) Bandwidth
(Note 4)
30 MHz < 1 GHz -36 dBm 100 kHz Note 1
1GHz < 18 GHz -30 dBm 1 MHz Note 1
18 GHz > Fstepa -20 dBm 10 MHz Note 2
Fstep,r <> Fstep,2 -15 dBm 10 MHz Note 2
Fstep,2 <> Fstep,3 -10 dBm 10 MHz Note 2
Fstepa <> Fstep,s -10 dBm 10 MHz Note 2
Fstep,s <> Fstep,6 -15 dBm 10 MHz Note 2
Fsieps <> min(2nd -20 dBm 10 MHz Note 2, Note 3
harmonic of the upper
frequency edge of the UL
operating band in GHz; 60
GHz)

NOTE 1: Bandwidth as in ITU-R SM.329 [2], s4.1

NOTE 2: Limit and bandwidth as in ERC Recommendation 74-01 [19], Annex 2.
NOTE 3: Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.

NOTE 4: The step frequencies Fstep x are defined in Table 7.7.5.2-2.

NOTE 5: Additional limits may apply regionally.

Table 7.7.5.2-2: Step frequencies for defining the the radiated Rx spurious emission limits
for BS type 2-O

Operati ng band Fstep.1 Fstep.2 Fstep.3 Fstep.4 Fsteps Fstep.s
(GHz) (GHz) (GHz) (GHz) (GHz) (GHz)
n257 18 23.5 25 31 325 41.5
n258 18 21 22.75 29 30.75 40.5

n260 25 34 35.5 41.5 43 52
n261 18 255 26.0 29.85 30.35 38.35
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7.8 OTA receiver intermodulation

7.8.1 Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the
desired channel. Intermodul ation response rejection is a measure of the capability of the receiver unit to receive a
wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific
frequency relationship to the wanted signal. The requirement is defined as adirectional requirement at the RIB.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.

7.8.2 Minimum requirement
The minimum requirement for BStype 1-O isin TS 38.104 [2], clause 10.8.2.

The minimum requirement for BStype 2-Oisin TS 38.104 [2], clause 10.8.3.

7.8.3 Test purpose

To verify that the BS receiver dynamic range, the relative throughput shall fulfil the specified limit.

7.8.4 Method of test

7.84.1 Initial conditions
Test environment: Normal, annex B.2.
RF channels to be tested for single carrier:M; see clause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA:
- Mgeew for single-band operation, see clause 4.9.1.
- Brraw_T'rrew and B'rraw_Trrew fOr multi-band operation, see clause 4.9.1.
Directionsto be tested:
- OTA REFSENS receiver target reference direction (D.54).

- Inaddition, for BStype 1-O, receiver target reference direction (D.31).

7.8.4.2 Procedure

1) Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.2.6.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Align the BS with the test antennain the declared direction to be tested.
4) Alignthe BSto that the wanted signal and interferer signal is polarization matched with the test antenna(s).

5) Configure the beam peak direction of the BS according to declared reference beam direction pair for the
appropriate beam identifier.

6) Set the BSto transmit the beam(s) of the same operational band as the OTA REFSENS RoAoA or OSDD being
tested according to the appropriate test configuration in clauses 4.7 and 4.8.

7) Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system
reference point is as specified as follows:
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a) Setthesigna generator for the wanted signal to transmit as specified in table 7.8.5.1-1 (for general
intermodulation) or 7.8.5.1-3 (for narrowband intermodulation) for BStype 1-O, or table 7.8.5.2-1 (for
general intermodulation) for BStype 2-O.

b) Set the signal generator for the interfering signal at the same frequency as the wanted signal to transmit as
specified in table 7.8.5.1-1 (for general intermodulation) or 7.8.5.1-3 (for narrowband intermodul ation) for
BStype 1-0, or table 7.8.5.2-1 (for general intermodulation) for BStype 2-O.

8) Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in
table 7.8.5.1-2 (for general intermodulation) or 7.8.5.1-4 (for narrowband intermodul ation) for BStype 1-O, or
table 7.8.5.2-2 (for genera intermodulation) for BStype 2-O.

9) Measure the throughput according to annex A.1 for each supported polarization, for multi-carrier and/or CA
operation the throughput shall be measured for relevant carriers specified by the test configuration specified in
clause 4.7.

10) Repeat for al the specified measurement directions and supported polarizations.
In addition, for multi-band RIB(s), the following steps shall apply:

11) For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

7.8.5  Test requirement

7.85.1 BS type 1-O

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction, and:

- when the wanted signal is based on El Sgersens: the AoA of the incident wave of areceived signal and the
interfering signal are within the FR1 OTA REFSENS RoA0A.

- when the wanted signal is based on El Sminsens: the AoA of the incident wave of areceived signal and the
interfering signal are within the minSENS RoAOA.

The throughput shall be > 95% of the maximum throughput of the reference measurement channel, with a wanted signal
at the assigned channel frequency and two interfering signals at the RIB with the conditions specified in tables 7.8.5.1-1
and 7.8.5.1-2 for intermodul ation performance and in tables 7.8.5.1-3 and 7.8.5.1-4 for narrowband intermodul ation
performance.

The reference measurement channel for the wanted signal isidentified in table 7.3.5.2-1, table 7.3.5.2-2 and table
7.3.5.2-3 for each BS channel bandwidth and further specified in annex A.1.

The subcarrier spacing for the modulated interfering signal shall be the same as the subcarrier spacing for the wanted
signal, except for the case of wanted signal subcarrier spacing 60 kHz and BS channel bandwidth < 20 MHz, for which
the subcarrier spacing of the interfering signal should be 30 kHz.

The receiver intermodul ation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth
edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth
edges.

For a RIBs supporting operation in non-contiguous spectrum within any operating band, the narrowband

intermodul ation requirement shall apply in addition inside any sub-block gap in case the sub-block gap is at least as
wide as the BS channel bandwidth of the NR interfering signal in tables 7.8.5.1-2 and 7.8.5.1-4. The interfering signal
offset is defined relative to the sub-block edges inside the sub-block gap.

For multi-band RIBs, the intermodulation requirement shall apply in addition inside any Inter RF Bandwidth gap, in
case the gap sizeis at least twice as wide as the NR interfering signal centre frequency offset from the Base Station RF
Bandwidth edge.

For multi-band RIBs, the narrowband intermodul ation requirement shall apply in addition inside any Inter RF
Bandwidth gap in case the gap size is at least as wide asthe NR interfering signal in tables 7.8.5.1-2 and 7.8.5.1-4. The
interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
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Table 7.8.5.1-1: General intermodulation requirement

BS class Wanted Signal mean Mean power of interfering Type of
power (dBm) signals (dBm) interfering signal
Wide Area BS EISrersens + 6 dB -52 - AoTAREFSENS
ElSminsens + 6 dB -52 - Aminsens
Medium Range BS EISrersens + 6 dB -47 - AoTAREFSENS
ElSminsens + 6 dB -47 - Aminsens See table 7.8.5.1-2
Local Area BS EISrersens + 6 dB -44 - AoTAREFSENS
ElSminsens + 6 dB -44 - Aminsens

NOTE:  EISrersens and ElSminsens depend on the BS class and on the BS channel bandwidth as
specified in TS 38.104 [2], clause 10.3.2 and 10.2.1.

Table 7.8.5.1-2: Interfering signals for intermodulation requirement

BS channel bandwidth of the Interfering signal centre frequency offset from Type of interfering
lowest/highest carrier received the lower/upper base station RF Bandwidth signal (Note 3)
(MHz) edge (MHz) 9
7.5 CW
5 5MHz DFT-s-OFDM
7.5 NR signal (Note 1)
+7.465 CW
10 5MHz DFT-s-OFDM
175 NR signal (Note 1)
+7.43 CW
15 5MHz DFT-s-OFDM
175 NR signal (Note 1)
+7.395 CW
20 5MHz DFT-s-OFDM
175 NR signal (Note 1)
+7.465 CW
25 425 20 MHz DFT-s-OFDM
B NR signal (Note 1)
+7.43 CW
30 425 20MHz DFT-s-OFDM
B NR signal (Note 2)
+7.45 CW
40 405 20MHz DFT-s-OFDM
B NR signal (Note 2)
+7.35 CW
50 425 20MHz DFT-s-OFDM
B NR signal (Note 2)
+7.49 CW
60 405 20MHz DFT-s-OFDM
- NR signal (Note 2)
+7.42 CW
70 425 20 MHz DFT-s-OFDM
B NR signal (Note 2)
+7.44 CW
80 405 20MHz DFT-s-OFDM
B NR signal (Note 2)
+7.46 CW
90 425 20 MHz DFT-s-OFDM
B NR signal (Note 2)
+7.48 CW
100 405 20MHz DFT-s-OFDM
B NR signal (Note 2)
NOTE 1: For the 15 kHz subcarrier spacing, the number of RB is 25. For the 30 kHz subcarrier spacing, the number
of RB is 10.
NOTE 2: For the 15 kHz subcarrier spacing, the number of RB is 100. For the 30 kHz subcarrier spacing, the number
of RB is 50. For the 60 kHz subcarrier spacing, the number of RB is 24.
NOTE 3: The RBs shall be placed adjacent to the transmission bandwidth configuration edge which is closer to the
Base Station RF Bandwidth edge.
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Table 7.8.5.1-3: Narrowband intermodulation performance requirement in FR1

Wanted signal mean

Interfering signal

BS class power (dBm) mean power (dBm) Type of interfering signal
ElSRE(FNSE’;‘; 1)6 d8 -52 - AoTAREFSENS
Wide Area BS
ElSminsens + 6 dB 52 - Aui
(Note 1) minSENS
EISRE(FNSE':: 1)6 dB -47 - NoTAREFSENS
Medium Range BS . See table 7.8.5.1-4
ElSminsens + 6 dB 47 - Ami
(Note 1) minSENS
ElISrersens + 6 dB -44 - AOTAREFSENS
(Note 1)
Local Area BS
ElSminsens + 6 dB 44 - A
(Note 1) minSENS

NOTE:  EISrersens and ElSminsens depends on the BS channel bandwidth as specified in TS 38.104 [2],
clause 10.3.2 and 10.2.1.
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Table 7.8.5.1-4: Interfering signals for narrowband intermodulation requirement in FR1

BS channel bandwidth of the Interfering RB centre frequency offset from the Tvpe of interferin
lowest/highest carrier lower/upper Base Station RF Bandwidth edge or sub- ype ol | g
received (MHz) block edge inside a sub-block gap (kHz) (Note 3) signa
+360 cw
5 5MHz DFT-s-OFDM
+1420 NR signal, 1 RB
(NOTE 1)
+370 Cw
10 5MHz DFT-s-OFDM
+1960 NR signal, 1 RB
(NOTE 1)
+380 cw
5MHz DFT-s-OFDM
15 (NOTE 2) +1960 NR signal, 1 RB
(NOTE 1)
+390 Cw
5MHz DFT-s-OFDM
20 (NOTE 2) +2320 NR signal, 1 RB
(NOTE 1)
+325 Ccw
20MHz DFT-s-OFDM
25 (NOTE 2) +2350 NR signal, 1 RB
(NOTE 1)
+335 Ccw
20MHz DFT-s-OFDM
30 (NOTE 2) +2350 NR signal, 1 RB
(NOTE 1)
+355 Ccw
20MHz DFT-s-OFDM
40 (NOTE 2) +2710 NR signal, 1 RB
(NOTE 1)
+375 Ccw
20MHz DFT-s-OFDM
50 (NOTE 2) +2710 NR signal, 1 RB
(NOTE 1)
+395 Ccw
20MHz DFT-s-OFDM
60 (NOTE 2) +2710 NR signal, 1 RB
(NOTE 1)
+415 CW
20MHz DFT-s-OFDM
70 (NOTE 2) +2710 NR signal, 1 RB
(NOTE 1)
+435 Ccw
20MHz DFT-s-OFDM
80 (NOTE 2) +2710 NR signal, 1 RB
(NOTE 1)
+365 Ccw
20MHz DFT-s-OFDM
90 (NOTE 2) +2530 NR signal, 1 RB
(NOTE 1)
+385 Ccw
20MHz DFT-s-OFDM
100 (NOTE 2) +2530 NR signal, 1 RB
(NOTE 1)
NOTE 1: Interfering signal consisting of one resource block positioned at the stated offset, the BS channel bandwidth
of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge.
NOTE 2: This requirement shall apply only for a G-FRC mapped to the frequency range at the channel edge
adjacent to the interfering signals.
NOTE 3: The centre of the interfering RB refers to the frequency location between the two central subcarriers.
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7.8.5.2 BS type 2-O

Throughput shall be > 95% of the maximum throughput of the reference measurement channel, with OTA wanted signal
at the assigned channel frequency and two OTA interfering signals provided at the RIB using the parametersin tables
7.8.5.2-1and 7.8.5.2-2. All of the OTA test signals arrive from the same direction, and the requirement is valid if the
signals arrive from any direction within the FR2 OTA REFSENS RoAOA. The reference measurement channel for the
wanted signal isidentified in table 7.3.5.3-1 for each BS channel bandwidth and further specified in annex A.1.

The subcarrier spacing for the modulated interfering signal shall be the same as the subcarrier spacing for the wanted
signal.

The receiver intermodul ation requirement is applicable outside the Base Station RF Bandwidth. The interfering signal
offset is defined relative to the Base Station RF Bandwidth edges.

Table 7.8.5.2-1: General intermodulation requirement

BS channel bandwidth of | Mean power of interfering Wanted signal mean Type of interfering
the lowest/highest signals (dBm) power (dBm) signal
carrier received (MHz)
50, 100, 200, 400 ElSrersens_som + 25+ ElSrersens + 6dB See table 7.8.5.2-2
Arr2_Rrersens dB

NOTE:  EISrersens and EISrersens_som are given in TS 38.104 [2], clause 10.3.3.

Table 7.8.5.2-2: Interfering signals for intermodulation requirement

BS channel bandwidth of the Interfering signal centre frequency offset from | Type of interfering
lowest/highest carrier received (MHz) the Base Station RF Bandwidth edge (MHz) signal
+7.5 cw
50MHz DFT-s-
50 MHz +40 OFDM NR signal
(Note)
+6.88 cw
50MHz DFT-s-
100 MHz +40 OFDM NR signal
(Note)
+5.64 cw
50MHz DFT-s-
200 MHz +40 OFDM NR signal
(Note)
+6.02 cw
50MHz DFT-s-
400 MHz +45 OFDM NR signal
(Note)
NOTE: For the 60 kHz subcarrier spacing, the number of RB is 64. For the 120 kHz subcarrier spacing, the number of
RB is 32.

7.9 OTA in-channel selectivity

7.9.1 Definition and applicability

In-channel selectivity (ICS) is a measure of the receiver ability to receive awanted signal at its assigned resource block
locations in the presence of an interfering signal received at alarger power spectral density. In this condition a
throughput requirement shall be met for a specified reference measurement channel. Theinterfering signal shall be an
NR signal as specified in annex E in TS 38.141-1 [3] and shall be time aligned with the wanted signal .

7.9.2 Minimum requirement

The minimum requirement for BStype 1-O isin TS 38.104 [2], clause 10.9.2.

The minimum requirement for BStype 2-Oisin TS 38.104 [2], clause 10.9.3.
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7.9.3 Test purpose

The purpose of thistest isto verify the BS receiver ability to suppressthe 1Q leakage.

7.9.4 Method of test

79.4.1 Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:M; see clause 4.9.1.
Directionsto be tested:
- For BStype 1-O, receiver target reference direction (D.31),
- For BStype 2-O, OTA REFSENS receiver target reference direction (D.54).

7.9.4.2 Procedure

1) Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.2.7.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Align the BS with the test antennain the declared direction to be tested.
4) Alignthe BSto that the wanted signal and interferer signal is polarization matched with the test antenna(s).

5) Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for
the appropriate beam identifier.

6) Set the BSto transmit beam(s) of the same operational band as the OTA REFSENS RoA0A or OSDD being tested
according to the appropriate test configuration in clauses 4.7 and 4.8.

For each supported NR channel BW:

7) Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system
reference point is as specified as follows:

a) Adjust the signal generator for the wanted signal as specified in:

For BStype 1-0, table 7.9.5.1-1 for BS of Wide AreaBS class, in table 7.9.5.1-2 for BS of Local AreaBS
classand in table 7.9.5.1-3 for BS of Medium Range BS class on one side of the Fc.

For BStype 2-0, table 7.9.5.2-1 on one side of the Fc.
b) Adjust the signal generator for the interfering signal as specified in:

For BStype 1-0, table 7.9.5.1-1 for BS of Wide AreaBS class, in table 7.9.5.1-2 for BS of Local AreaBS
classand intable 7.9.5.1-3 for BS of Medium Range BS class at opposite side of the Fc and adjacent to the
wanted signal.

For BStype 2-0, table 7.9.5.2-1 at opposite side of the Fc and adjacent to the wanted signal.
8) Measure throughput according to annex A.1 for each supported polarization.

9) Repeat the measurement with the wanted signal on the other side of the F¢, and the interfering signal at opposite
side of the F¢ and adjacent to the wanted signal.

10) Repeat for al the specified measurement directions and supported polarizations.

In addition, for multi-band RIB(s), the following steps shall apply:
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9) For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test
configurations and test models shall apply with no carrier activated in the other band.

7.9.5

7.95.1

BS type 1-O

Test requirement

The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering

signal are the same direction and are within the minSENS RoA0A

The wanted and interfering signals applies to each supported polarization, under the assumption of polarization match.

For awanted and an interfering signal coupled to the RIB, the following requirements shall be met:

- For BStype 1-0O, the throughput shall be > 95% of the maximum throughput of the reference measurement
channel as specified in annex A.1 with parameters specified in table 7.9.5.1-1 for Wide AreaBS, in table 7.9.5.1-
2 for Medium Range BS and in table 7.9.5.1-3 for Local AreaBS.

Table 7.9.5.1-1: Wide Area BS in-channel selectivity

Subcarrier Reference Wanted signal mean power
BS channel spacing measurement (dBm) Interfering Type of
bandwidth (kHz) 3.0GHz | 4.2GHz | signal mean interfering
channel f<3.0 ;
(MHz) (annex A.1) GHy <f<£42 | <f<6.0 | power (dBm) signal
) GHz GHz
DFT-s-OFDM
-98.9- -98.5- -98.2- -81.4 - NR signal,
5 15 G-FR1-AL-7 Aminsens | Aminsens Aminsens Aminsens 15 kHz SCS,
10 RBs
DFT-s-OFDM
10, 15, 20, ) AL -97- -96.6- -96.3- -77.4 - NR signal,
25, 30 15 G-FRI-AL-1 Aminsens Aminsens Aminsens Aminsens 15 kHz SCS,
25 RBs
DFT-s-OFDM
-90.6- -90.2- -89.9- -71.4 - NR signal,
40,50 15 G-FRI-Al-4 Aminsens Aminsens Aminsens Aminsens 15 kHz SCS,
100 RBs
DFT-s-OFDM
-99.6- -99.2- -98.9- -81.4 - NR signal,
5 30 G-FR1-A1-8 Aminsens | Aminsens Aminsens Aminsens 30 kHz SCS,
5 RBs
DFT-s-OFDM
10, 15, 20, ) e -97.1- -96.7- -96.4- -78.4 - NR signal,
25, 30 30 G-FRI-AL-2 Aminsens Aminsens Aminsens Aminsens 30 kHz SCS,
10 RBs
DFT-s-OFDM
40, 50, 60 )
" on an -90.9- -90.5- -90.2- -71.4 - NR signal,
70, 80, 90, 30 G-FR1-A1-5 Aminsens Aminsens Aminsens Aminsens 30 kHz SCS,
100
50 RBs
DFT-s-OFDM
10, 15, 20, ) e -96.5- -96.1- -95.8- -78.4 - NR signal,
25, 30 60 G-FRI-AL-9 Aminsens Aminsens Aminsens Aminsens 60 kHz SCS,
5 RBs
DFT-s-OFDM
40, 50, 60 )
"on an -91- -90.6- -90.3- -71.6 - NR signal,
70, 80, 90, 60 G-FR1-A1-6 Aminsens Aminsens Aminsens Aminsens 60 kHz SCS,
100
24 RBs
NOTE: Wanted and interfering signal are placed adjacently around F¢, where the Fc is defined for BS channel
bandwidth of the wanted signal according to the table 5.4.2.2-1 in TS 38.104 [2]. The aggregated wanted
and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
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Table 7.9.5.1-2: Medium Range BS in-channel selectivity

Subcarrier Reference Wanted signal mean power
BS channel spacing measurement (dBm) Interfering Type of
bandwidth (kHz) 3.0GHz | 4.2 GHz | signal mean interfering
channel f<3.0 .
(MHz) (annex A.1) GHz <f<42 | <f<6.0 | power (dBm) signal
' GHz GHz
DFT-s-OFDM
-93.9- -93.5- -93.2- -76.4 - NR signal,
5 15 G-FRI-AL-7 Aminsens Aminsens Aminsens Aminsens 15 kHz SCS,
10 RBs
DFT-s-OFDM
10, 15, 20, ) A1 -92- -91.6- -91.3- -72.4 - NR signal,
25, 30 15 G-FR1-Al-1 Aminsens Aminsens Aminsens Aminsens 15 kHz SCS,
25 RBs
DFT-s-OFDM
-85.6- -85.2- -84.9- -66.4 - NR signal,
40,50 15 G-FRI-Al-4 Aminsens Aminsens Aminsens Aminsens 15 kHz SCS,
100 RBs
DFT-s-OFDM
-94.6- -94.2- -93.9- -76.4 - NR signal,
5 30 G-FR1-A1-8 Aminsens Aminsens Aminsens Aminsens 30 kHz SCS,
5 RBs
DFT-s-OFDM
10, 15, 20, ) A1 -92.1- -91.7- -91.4- -73.4 - NR signal,
25, 30 30 G-FR1-A1-2 Aminsens Aminsens Aminsens Aminsens 30 kHz SCS,
10 RBs
DFT-s-OFDM
40, 50, 60 .
DU -85.9- -85.5- -85.2- -66.4 - NR signal,
70, 80, 90, 30 G-FRI-AL-5 Aminsens Aminsens Aminsens Aminsens 30 kHz SCS,
100
50 RBs
DFT-s-OFDM
10, 15, 20, ) A1 -91.5- -91.1- -90.8- -73.4 - NR signal,
25, 30 60 G-FR1-A1-9 Aminsens Aminsens Aminsens Aminsens 60 kHz SCS,
5 RBs
DFT-s-OFDM
40, 50, 60 .
"an of Feenpe -86- -85.6- -85.3- -66.6 - NR signal,
70, 80, 90, 60 G-FR1-A1-6 Aminsens Aminsens Aminsens Aminsens 60 kHz SCS,
100
24 RBs
NOTE: Wanted and interfering signal are placed adjacently around F¢, where the Fc is defined for BS channel
bandwidth of the wanted signal according to the table 5.4.2.2-1 in TS 38.104 [2]. The aggregated wanted
and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
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Table 7.9.5.1-3: Local area BS in-channel selectivity
Subcarrie Wanted signal mean power Interfering
BS channel r spacing mFéZ];legéeen (dBm) signal Tvoe of
bandwidth (kHz) 3.0GHz | 4.2 GHz mean : ype ot
t channel f<3.0 interfering signal
(MHz) (annex A.1) GHz <f<£42 | <f<£6.0 power
) GHz GHz (dBm)
DFT-s-OFDM NR
5 15 G-FR1-A1-7 A‘ 9_0'9' A’ 9_0'5' A‘ 9_0'2' A'7_3"4 ) signal, 15 kHz
mIiNnSENS minSENS mIiNnSENS mIiNnSENS SCS, 10 RBS
DFT-s-OFDM NR
10é§5é§0* 15 G-FRI-AL-1 | '39' A’ 38'6' A’38'3' A'69'4 i signal, 15 kHz
y mMIiNSENS mMiNSENS mMIiNSENS mMIiNSENS SCS, 25 RBs
DFT-s-OFDM NR
40, 50 15 G-FR1-Al1-4 A‘ 8_2'6' A’ 8_2'2' A‘ 8_1'9' A'6_3"4 ) signal, 15 kHz
mIinSENS minSENS mIinSENS mIinSENS SCS, 100 RBS
DFT-s- NR signal,
5 30 G-FR1-AL-8 | 916 | -91.2- | -90.9- 734 - 30 kHz SCS, 5
Aminsens Aminsens Aminsens Aminsens RBs
DFT-s-OFDM NR
10é515é§0’ 30 G-FR1-A1-2 A'S_g'l' A’ 8_8'7' A'8_8'4' A'7_0'4 ) signal, 30 kHz
f mIinSENS minSENS mIinSENS mIinSENS SCS, 10 RBS
40, 50, 60, DFT-s-OFDM NR
70. 80, 90, 30 G-FR1-A1-5 A’32'9' A 82.5- A’SZ'Z' A'63'4 - signal, 30 kHz
100 minSENS minSENS minSENS minSENS SCS, 50 RBs
DFT-s-OFDM NR
10é515é§0’ 60 G-FR1-A1-9 A‘ 8_8'5' A’ 8_8'1' A‘ 8_7'8' A'7_0'4 ) signal, 60 kHz
y minSENS minSENS minSENS minSENS SCS, 5 RBs
40, 50, 60, aa e A a5 ra g DFT-s-OFDM NR
70, 80, 90, 60 GFRLALE | 8% | 820 ) 823 ) 636 signal, 60 kHz
100 mMIiNSENS mMiNSENS mMIiNSENS mMIiNSENS SCS, 24 RBs
NOTE: Wanted and interfering signal are placed adjacently around F¢, where the Fc is defined for BS channel
bandwidth of the wanted signal according to the table 5.4.2.2-1 in TS 38.104 [2]. The aggregated wanted
and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.

7.9.5.2

BS type 2-O

For BStype 2-O, the throughput shall be > 95% of the maximum throughput of the reference measurement channel as
specified in annex A.1 with parameters specified in table 7.9.5.2- 1.

The wanted and interfering signal's applies to each supported polarization, under the assumption of polarization match.

Table 7.9.5.2-1: OTA in-channel selectivity requirement for BS type 2-O

NOTE 2:

BS channel Subcarrier Reference Wanted signal Interfering signal Type of
bandwidth spacing measurement mean power mean power interfering
(MHz) (kHz) channel (dBm) (dBm) signal
(annex A.1) (Note 2) (Note 2)
DFT-s-OFDM NR
50 60 G-FR2-A1-4 3EffEAFSENS—5°M * 1%'§RZFSENS—5°M * | signal, 60 kHz
. FR2_REFSENS FR2_REFSENS SCS, 32 RBs
DFT-s-OFDM NR
100, 200 60 G-FR2-A1-1 GEA'lstAFSENS—“M * l%'iRZFSENS—SOM * | signal, 60 kHz
. FR2_REFSENS FR2_REFSENS SCS, 64 RBs
DFT-s-OFDM NR
50 120 G-FR2-A1-5 ﬂstAFSENS—WM * 1E(;§RZFSENS—5°M * | signal, 120 kHz
. FR2_REFSENS FR2_REFSENS SCS, 16 RBs
DFT-s-OFDM NR
100, 200, 400 120 GFR2AL2 | L ORSTSENsSsomt | BISREFSENS S0 | gigna) 120 kHz
. FR2_REFSENS FR2_REFSENS SCS, 32 RBs
NOTE 1: Wanted and interfering signal are placed adjacently around F¢, where the Fc is defined for BS channel

bandwidth of the wanted signal according to the table 5.4.2.2-1 in TS 38.104 [2]. The aggregated wanted
and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
EISrersens som is defined in TS38.104 [2], clause 7.3.3.
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8 Radiated performance requirements

8.1 General

8.1.0  Scope and definitions

Radiated performance requirements specify the ability of the BStype 1-O or BStype 2-O to correctly demodulate
radiated signals in various conditions and configurations. Radiated performance requirements are specified at the RIB.

Radiated performance requirements for the BS are specified for the fixed reference channels and propagation conditions
defined in TS 38.104 [2] annex A and annex J, respectively. The requirements only apply to those FRCs that are
supported by the BS.

The radiated performance requirements for BStype 1-O and for the BStype 2-O are limited to two OTA demodulations
branches as described in clause 8.1.1. Conformance requirements can only be tested for 1 or 2 demodulation branches
depending on the number of polarizations supported by the BS, with the required SNR applied separately per
polarization.

NOTE 1: BS can support more than 2 demodulation branches, however OTA conformance testing can only be
performed for 1 or 2 demodulation branches.

Unless stated otherwise, radiated performance requirements apply for asingle carrier only. Radiated performance
requirements for a BS supporting CA are defined in terms of single carrier requirements.

For BStype 1-O in FDD operation the requirements in clause 8 shall be met with the transmitter units associated with
the RIB in the operating band turned ON.

NOTE 2: BStype 1-O in normal operating conditionsin FDD operation is configured to transmit and receive at the
same time. The transmitter unit(s) associated with the RIB may be OFF for some of the tests.

In tests performed with signal generators a synchronization signal may be provided from the BS to the signal generator,
to enable correct timing of the wanted signal.

The SNR used in this clause is specified based on asingle carrier and defined as:
SNR=S/N

Where:
S isthetota signal energy inaslot on aRIB.

N isthe noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot.

8.1.1 OTA demodulation branches

Radiated performance requirements are only specified for up to 2 demodulation branches.

If the BStype 1-O, or the BStype 2-O uses polarization diversity and has the ability to maintain isolation between the
signals for each of the demodulation branches, then radiated performance requirements can be tested for up to two
demodulation branches (i.e. 1RX or 2RX test setups). When tested for two demodulation branches, each demodulation
branch maps to one polarization.

If the BStype 1-O, or the BStype 2-O does not use polarization diversity then radiated performance requirements can
only be tested for 0 a single demodulation branch (i.e. 1RX test setup).
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8.1.2  Applicability rule

8.1.2.0 General

Unless otherwise stated, for a BS declared to support more than 2 demodulation branches (for BStype 1-O and BStype
2-0), the performance requirement tests for 2 demodulation branches shall apply, and the mapping between connectors
and demodulation branchesis up to BS implementation.

The tests requiring more than [20] dB SNR level are set to N/A in the test requirements.
8.1.2.1 Applicability of PUSCH performance requirements

8.1.2.1.1 Applicability of requirements for different subcarrier spacings

Unless otherwise stated, PUSCH requirement tests shall apply only for each subcarrier spacing declared to be supported
(see D.7 intable 4.6-1).

8.1.2.1.2 Applicability of requirements for different channel bandwidths

For each subcarrier spacing declared to be supported, the tests for a specific channel bandwidth shall apply only if the
BS supportsit (see D.7 in table 4.6-1).

Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest
supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth,
the tests shall be done by using performance reguirement for the closest channel bandwidth lower than this widest
supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.

8.1.2.1.3 Applicability of requirements for different configurations

Unless otherwise stated, for BStype 1-O, PUSCH requirement tests shall apply only for the mapping type declared to be
supported (see D.100 in table 4.6-1). If both mapping type A and type B are declared to be supported, the tests shall be
done for either type A or type B; the same chosen mapping type shall then be used for al tests.

Unless otherwise stated, for BStype 2-O, PUSCH requirement tests shall apply only for the additional DM-RS position
declared to be supported (see D.101 in table 4.6-1). If both options (i.e., pos0 and posl) are declared to be supported,
the tests shall be done for posl.

Unless otherwise stated, for BStype 2-O, PUSCH requirement tests with transform precoding disabled shall apply for
the PT-RS option declared to be supported (see D.106 in table 4.6-1). If both PT-RS options (without and with PT-RS)
are declared to be supported, the tests shall be done for either without or with PT-RS only; the same chosen option shall
then be used for al tests.

Unless otherwise stated, for BStype 2-O, PUSCH requirement tests with transform precoding enabled shall be done for
without PT-RS.

8.1.2.1.4 Applicability of requirements for uplink carrier aggregation
The tests for uplink carrier aggregation shall be carried out according to the declaration (see D.108 in table 4.6-1).

Unless otherwise stated, the tests for uplink carrier aggregation shall apply only for PUSCH with transform precoding
disabled, and shall be conducted on per component carrier basis.

8.1.2.1.5 Applicability of requirements for TDD with different UL-DL patterns

Unless otherwise stated, for each subcarrier spacing declared to be supported, if BS supports multiple TDD UL-DL
patterns, only one of the supported TDD UL-DL patterns shall be used for al tests.
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8.1.2.2 Applicability of PUCCH performance requirements

8.1.2.2.1 Applicability of requirements for different formats

Unless otherwise stated, PUCCH reguirement tests shall apply only for each PUCCH format declared to be supported
(see D.102 in table 4.6-1).

8.1.2.2.2 Applicability of requirements for different subcarrier spacings

Unless otherwise stated, PUCCH requirement tests shall apply only for each subcarrier spacing declared to be supported
(see D.7 intable 4.6-1).

8.1.2.2.3 Applicability of requirements for different channel bandwidths

For each subcarrier spacing declared to be supported by the BS, the tests for a specific channel bandwidth shall apply
only if the BS supportsit (see D.7 intable 4.6-1).

Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest
supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth,
the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest
supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.

8.1.2.2.4 Applicability of requirements for different configurations

Unless otherwise stated, PUCCH format 3 requirement tests shall apply only for the additional DM-RS configuration
declared to be supported (see D.104 in table 4.6-1). If both options (without and with additional DM-RS) are declared to
be supported, the tests shall be done for either without or with additional DM-RS; the same chosen option shall then be
used for al tests.

Unless otherwise stated, PUCCH format 4 requirement tests shall apply only for the additional DM-RS configuration
declared to be supported (see D.105 in table 4.6-1). If both options (without and with additional DM-RS) are declared to
be supported, the tests shall be done for either without or with additional DM-RS; the same chosen option shall then be
used for al tests.

8.1.2.25 Applicability of requirements for multi-slot PUCCH

Unless otherwise stated, multi-slot PUCCH requirement tests shall apply only if the BS supportsit (see D.107 in table
4.6-1).

8.1.2.3 Applicability of PRACH performance requirements

8.1.2.3.1 Applicability of requirements for different formats

Unless otherwise stated, PRACH requirement tests shall apply only for each PRACH format declared to be supported
(see D.103 in table 4.6-1).

8.1.2.3.2 Applicability of requirements for different subcarrier spacings

Unless otherwise stated, for each PRACH format with short sequence declared to be supported, for each FR, the tests
shall apply only for the smallest supported subcarrier spacing in the FR (see D.103 in table 4.6-1).

8.1.2.3.3 Applicability of requirements for different channel bandwidths

Unless otherwise stated, for the subscarrier spacing to be tested, the tests shall apply only for anyone channel bandwidth
declared to be supported (see D.7 in table 4.6-1).
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8.2 OTA performance requirements for PUSCH

8.2.1 Performance requirements for PUSCH with transform precoding
disabled

8.2.1.1 Definition and applicability

The performance requirement of PUSCH is determined by a minimum required throughput for agiven SNR. The
required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance
reguirements assume HARQ re-transmissions.

Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.1.

8.2.1.2 Minimum Requirement
For BStype 1-O, the minimum requirement isin TS 38.104 [2], clause 11.2.1.1.

For BStype 2-O, the minimum requirement isin TS 38.104 [2], clause 11.2.2.1.

8.2.1.3 Test purpose

The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a
given SNR.

8214 Method of test

8.21.4.1 Initial conditions

Test environment: Normal, see annex B.2.

RF channels to be tested for single carrier: M, see clause 4.9.1.

RF channels to be tested for carrier aggregation: Maw channe ca; See clause 4.9.1.

Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

8.2.14.2 Procedure

1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Set the BSin the declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on one polarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in annex A, and according to additional test parameterslisted in table 8.2.1.4.2-1.
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Table 8.2.1.4.2-1: Test parameters for testing PUSCH

Parameter BS type 1-O | BS type 2-O
Transform precoding Disabled
Default TDD UL-DL pattern (Note 1) 15 kHz SCS: 60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U 3D1S1U, S=10D:2G:2U
30 kHz SCs:
7D1S2U, S=6D:4G:4U

HARQ Maximum number of HARQ transmissions 4

RV sequence 0,2,3,1
DM-RS DM-RS configuration type 1

DM-RS duration single-symbol DM-RS

Additional DM-RS position posl {pos0, posi}

Number of DM-RS CDM group(s) without 2

data

Ratio of PUSCH EPRE to DM-RS EPRE -3dB

DM-RS port(s) {0}, {0,1}

DM-RS sequence generation Nip°=0, nscip=0
Time PUSCH mapping type A B B
domain Start symbol 0 0
resource Allocation length 14 10
assignment
Frequency RB assignment Full applicable test bandwidth
domain Frequency hopping Disabled
resource
assignment
TPMI index for 2Tx two layer spatial multiplexing 0
transmission
Code block group based PUSCH transmission Disabled

PTRS Frequency density (Kpt-rs) N.A. 2
configuration | Time density (Lp1-rs) N.A. 1
Note 1:  The same requirements are applicable to FDD and TDD with different UL-DL patterns for BS type 1-O, and

the same requirements are applicable to TDD with different UL-DL patterns for BS type 2-O.

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in

annex J.

7) Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.2.1.5.1 and 8.2.1.5.2 for BStype 1-O and BStype 2-O respectively, and that the SNR at the BS receiver
is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN
level in table 8.2.1.4.2-2.
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Table 8.2.1.4.2-2: AWGN power level at the BS input

BS type Sub-carrier spacing | Channel bandwidth AWGN power level
(kHz) (MHz)
BS type 1-O 15 5 -86.5 - Aorarersens dBm / 4.5 MHz
10 -83.3 - Aorarersens dBm / 9.36 MHz
20 -80.2 - Aorarersens dBm / 19.08 MHz
30 10 -83.6 - AoTarersens dBm / 8.64 MHz
20 -80.4 - Aorarersens dBm / 18.36 MHz
40 -77.2 - Aorarersens dBm / 38.16 MHz
100 -73.1 - Aorarersens dBm / 98.28 MHz
BS type 2-O 60 50 ElISrersens_som + AFR2_REFSENS +
15 dBm / 47.52MHz
100 EISrersens som + AFR2_REFSENS +
18 dBm / 95.04 MHz
120 50 EISrersens som + AFR2_REFSENS +
15 dBm / 46.08 MHz
100 EISrersens som + AFR2_REFSENS +
18 dBm / 95.04 MHz
200 EISrersens_som + AFR2_REFSENS +
21 dBm/190.08 MHz
NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2: Arr2 rersens = -3 dB as described in clause 7.1, since the OTA REFSENS reference direction
(as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3: EISrersens som as declared in D.28 in table 4.6-1.

8) For reference channels applicable to the BS, measure the throughput.

8.2.15 Test Requirement

8.2.1.5.1 Test requirement for BS type 1-O

The throughput measured according to clause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in
table 8.2.1.5.1-1 to table 8.2.1.5.1-14 for 1Tx and for 2Tx two layer spatial multiplexing transmission.

Table 8.2.1.5.1-1: Test requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-8 posl -1.7

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-8 posl 10.7

Normal TDLA30-10 Low 70 % G-FR1-A5-8 posl 12.9

5 5 Normal | TDLB100-400 Low 70 % G-FR1-A3-22 posl 1.8

Normal | TDLC300-100 Low 70 % G-FR1-A4-22 posl 19.0

Table 8.2.1.5.1-2: Test requirements for PUSCH, Type A, 10 MHz channel bandwidth, 15 kHz SCS

Number Number of Cyclic Propagation Fraction FRC Additional SNR
of TX demodulation | prefix conditions and of (annex A) DM-RS (dB)
antennas branches correlation matrix maximu position
(annex J) m
through

put
Normal | TDLB100-400 Low 70 % G-FR1-A3-9 posl -1.9
1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-9 posl 10.8
Normal TDLA30-10 Low 70 % G-FR1-A5-9 posl 12.8
5 5 Normal | TDLB100-400 Low 70 % G-FR1-A3-23 posl 2.5
Normal | TDLC300-100 Low 70 % G-FR1-A4-23 posl 19.1
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Table 8.2.1.5.1-3: Test requirements for PUSCH, Type A, 20 MHz channel bandwidth, 15 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additiona SNR

of TX demodulation | prefix conditions and maximum (annex A) | DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-10 posl -15

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-10 posl 10.6

Normal TDLA30-10 Low 70 % G-FR1-A5-10 posl 13.0

5 5 Normal | TDLB100-400 Low 70 % G-FR1-A3-24 posl 2.9

Normal | TDLC300-100 Low 70 % G-FR1-A4-24 posl 19.1

Table 8.2.1.5.1-4: Test requirements for PUSCH, Type A, 10 MHz

channel bandwidth, 30 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-11 posl -1.7

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-11 posl 10.8

Normal TDLA30-10 Low 70 % G-FR1-A5-11 posl 134

5 5 Normal | TDLB100-400 Low 70 % G-FR1-A3-25 posl 2.1

Normal | TDLC300-100 Low 70 % G-FR1-A4-25 posl 19.2

Table 8.2.1.5.1-5: Test requirements for PUSCH, Type A, 20 MHz

channel bandwidth, 30 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-12 posl -2.3

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-12 posl 10.8

Normal TDLA30-10 Low 70 % G-FR1-A5-12 posl 13.1

5 5 Normal | TDLB100-400 Low 70 % G-FR1-A3-26 posl 2.1

Normal | TDLC300-100 Low 70 % G-FR1-A4-26 posl 18.9

Table 8.2.1.5.1-6: Test requirements for PUSCH, Type A, 40 MHz channel bandwidth, 30 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-13 posl -1.9

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-13 posl 10.6

Normal TDLA30-10 Low 70 % G-FR1-A5-13 posl 13.0

5 5 Normal | TDLB100-400 Low 70 % G-FR1-A3-27 posl 2.1

Normal | TDLC300-100 Low 70 % G-FR1-A4-27 posl 20.3

Table 8.2.1.5.1-7: Test requirements for PUSCH, Type A, 100 MHz channel bandwidth, 30 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-14 posl -2.2

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-14 posl 10.8

Normal TDLA30-10 Low 70 % G-FR1-A5-14 posl 13.6

5 2 Normal | TDLB100-400 Low 70 % G-FR1-A3-28 posl 2.2

Normal | TDLC300-100 Low 70 % G-FR1-A4-28 posl 20.0
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Table 8.2.1.5.1-8: Test requirements for PUSCH, Type B, 5 MHz channel bandwidth, 15 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-8 posl -1.7

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-8 posl 10.8

Normal TDLA30-10 Low 70 % G-FR1-A5-8 posl 13.1

5 5 Normal | TDLB100-400 Low 70 % G-FR1-A3-22 posl 2.3

Normal | TDLC300-100 Low 70 % G-FR1-A4-22 posl 19.1

Table 8.2.1.5.1-9: Test requirements for PUSCH, Type B, 10 MHz channel bandwidth, 15 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-9 posl -1.7

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-9 posl 111

Normal TDLA30-10 Low 70 % G-FR1-A5-9 posl 13.2

5 2 Normal | TDLB100-400 Low 70 % G-FR1-A3-23 posl 2.8

Normal | TDLC300-100 Low 70 % G-FR1-A4-23 posl 19.5

Table 8.2.1.5.1-10: Test requirements for PUSCH, Type B, 20 MHz channel bandwidth, 15 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-10 posl -15

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-10 posl 11.0

Normal TDLA30-10 Low 70 % G-FR1-A5-10 posl 12.9

2 2 Normal | TDLB100-400 Low 70 % G-FR1-A3-24 posl 24

Normal | TDLC300-100 Low 70 % G-FR1-A4-24 posl 18.9

Table 8.2.1.5.1-11: Test requirements for PUSCH, Type B, 10 MHz channel bandwidth, 30 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-11 posl -1.8

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-11 posl 10.7

Normal TDLA30-10 Low 70 % G-FR1-A5-11 posl 13.1

5 2 Normal | TDLB100-400 Low 70 % G-FR1-A3-25 posl 1.9

Normal | TDLC300-100 Low 70 % G-FR1-A4-25 posl 19.3

Table 8.2.1.5.1-12: Test requirements for PUSCH, Type B, 20 MHz channel bandwidth, 30 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-12 posl -2.3

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-12 posl 10.7

Normal TDLA30-10 Low 70 % G-FR1-A5-12 posl 13.1

5 5 Normal | TDLB100-400 Low 70 % G-FR1-A3-26 posl 2.1

Normal | TDLC300-100 Low 70 % G-FR1-A4-26 posl 19.0

ETSI




3GPP TS 38.141-2 version 15.5.0 Release 15 179 ETSI TS 138 141-2 V15.5.0 (2020-04)

Table 8.2.1.5.1-13: Test requirements for PUSCH, Type B, 40 MHz channel bandwidth, 30 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-13 posl -1.9

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-13 posl 10.6

Normal TDLA30-10 Low 70 % G-FR1-A5-13 posl 13.1

2 5 Normal | TDLB100-400 Low 70 % G-FR1-A3-27 posl 25

Normal | TDLC300-100 Low 70 % G-FR1-A4-27 posl 19.5

Table 8.2.1.5.1-14: Test requirements for PUSCH, Type B, 100 MHz channel bandwidth, 30 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR

of TX demodulation | prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation matrix | throughput position

(annex J)

Normal | TDLB100-400 Low 70 % G-FR1-A3-14 posl -1.9

1 2 Normal | TDLC300-100 Low 70 % G-FR1-A4-14 posl 10.7

Normal TDLA30-10 Low 70 % G-FR1-A5-14 posl 13.7

2 2 Normal | TDLB100-400 Low 70 % G-FR1-A3-28 posl 24

Normal | TDLC300-100 Low 70 % G-FR1-A4-28 posl 20.1

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied

for thistest is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Toleranceis given in annex C.

8.2.1.5.2 Test requirement for BS type 2-O

The throughput measured according to clause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in
table 8.2.1.5.2-1t08.2.1.5.2-5.

Table 8.2.1.5.2-1: Test requirements for PUSCH, 50 MHz Channel Bandwidth, 60 kHz SCS

Number Number of Cyclic Propagation Fractio FRC Addition PT-RS SNR
of TX demodulatio | prefix conditions and n of (annex A) al DM- (dB)
antennas n branches correlation matrix maxim RS
(annex G) um position
throug
hput
1 2 Normal TDLA30-300 Low 70 % G-FR2-A3-1 pos0 No -1.4
G-FR2-A3-13 posl No -1.6
Normal TDLA30-300 Low 70 % G-FR2-A4-1 pos0 Yes 12.6
No 12.1
G-FR2-A4-11 posl Yes 11.3
No 11.3
Normal TDLA30-75 Low 70 % G-FR2-A5-1 pos0 Yes 14.3
No 13.7
G-FR2-A5-6 posl Yes 14.0
No 13.5
2 Normal TDLA30-300 Low 70 % G-FR2-A3-6 pos0 No 2.3
G-FR2-A3-18 posl No 2.0
G-FR2-A4-16 posl Yes N/A
No 18.9
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Table 8.2.1.5.2-2: Test requirements for PUSCH, 100 MHz Channel Bandwidth, 60 kHz SCS

Number Number of Cyclic Propagation Fractio FRC Addition PT-RS SNR
of TX demodulatio | prefix conditions and n of (annex A) al DM- (dB)
antennas n branches correlation matrix maxim RS
(annex G) um position
throug
hput
1 2 Normal TDLA30-300 Low 70 % G-FR2-A3-2 pos0 No -1.5
G-FR2-A3-14 posl No -1.8
Normal TDLA30-300 Low 70 % G-FR2-A4-2 pos0 Yes 12.8
No 11.8
G-FR2-A4-12 posl Yes 11.8
No 11.2
Normal TDLA30-75 Low 70 % G-FR2-A5-2 pos0 Yes 14.8
No 13.9
G-FR2-A5-7 posl Yes 14.3
No 13.7
2 Normal TDLA30-300 Low 70 % G-FR2-A3-7 pos0 No 23
G-FR2-A3-19 posl No 2.0
G-FR2-A4-17 posl Yes 19.6
No 19.1

Table 8.2.1.5.2-3: Test requirements for PUSCH, 50 MHz Channel Bandwidth, 120 kHz SCS

Number Number of Cyclic | Propagation | Fraction of FRC Additional PT- SNR
of TX demodulation | prefix conditions maximum | (annex DM-RS RS (dB)
antennas branches and throughput A) position
correlation
matrix
(annex G)
G-
FR2- posO No -1.2
Normal TDLA30-300 70 % A3-3
Low G-
FR2- posl No -15
A3-15
G- Yes 12.2
FR2- pos0
L Normal | TDLA30-300 0% A4-3 No | 115
Low G- Yes 11.5
FR2- posl
A4-13 No 111
G- Yes 14.3
FR2- pos0
5 Normal | TDLA30-75 20 9% A5-3 No 137
Low G- Yes 13.8
FR2- posl
A5-8 No 13.6
G-
FR2- posO0 No 2.2
TDLA30-300 0 A3-8
Normal Low 70 % G-
FR2- posl No 2.1
5 A3-20
G- Yes N/A
FR2- pos0
Normal | TPLA30-300 0% A4-8 No | 194
Low 0 G- Yes N/A
FR2- Posl
A4-18 No 18.4
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Table 8.2.1.5.2-4: Test requirements for PUSCH, 100 MHz Channel Bandwidth, 120 kHz SCS

Number Number of Cyclic | Propagation | Fraction of FRC Additional PT- SNR
of TX demodulation | prefix conditions maximum | (annex DM-RS RS (dB)
antennas branches and throughput A) position
correlation
matrix
(annex G)
G-
FR2- posO No -1.8
Normal TDLﬁ30-300 70 % A3-4
ow G-
FR2- posl No -1.9
A3-16
G- Yes 12.5
FR2- pos0
. Normal | TDLA30-300 0% A4-4 No | 111
Low G- Yes 11.7
FR2- posl
Ad-14 No 11.1
G- Yes 14.1
FR2- pos0
5 Normal | TDLA30-75 20 9% A5-4 No 135
Low G- Yes 14.0
FR2- posl
AB-9 No 13.4
G-
FR2- pos0 No 2.2
TDLA30-300 0 A3-9
Normal Low 70 % G-
FR2- posl No 2.0
> A3-21
G- Yes N/A
FR2- pos0
Normal | TPLA30-300 0% A4-9 No | N/A
Low G- Yes 19.3
FR2- posl
A4-19 No 18.8

Table 8.2.1.5.2-5: Test requirements for PUSCH, 200 MHz Channel Bandwidth, 120 kHz SCS

Number Number of Cyclic | Propagation | Fraction of FRC Additional PT- SNR
of TX demodulation | prefix conditions maximum | (annex DM-RS RS (dB)
antennas branches and throughput A) position
correlation
matrix
(annex G)
G-
FR2- pos0 No -15
TDLA30-300 0 A3-5
Normal Low 70 % G-
FR2- posl No -1.8
A3-17
G- Yes 11.9
FR2- pos0
L X Normal | TDLA30-300 0% A4-5 No | 115
Low G- Yes 11.8
FR2- posl
A4-15 No 11.3
G- Yes 14.7
FR2- pos0
Normal | TPLA30-75 0% A5-5 No | 140
Low G- Yes 14.3
FR2- posl
AB-10 No 13.9
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G-
FR2- pos0 No 292
TDLA30-300 o A3-10
Normal Low 70 % .
FR2- posl NO 19
2 A3-22
G- Yes N/A
FR2- posO
Normal | TDLA30-300 70 % A4-10 No N/A
Low G- Yes 19.8
FR2- posl
A4-20 No 19.0

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in annex C.

8.2.2 Performance requirements for PUSCH with transform precoding
enabled

8.2.2.1 Definition and applicability

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The
required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance
reguirements assume HARQ re-transmissions.

Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.

8.2.2.2 Minimum Requirement
For BStype 1-O, the minimum requirement isin TS 38.104 [2], clause 11.2.1.2.

For BStype 2-O, the minimum requirement isin TS 38.104 [2], clause 11.2.2.2.

8.2.2.3 Test Purpose

The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a
given SNR.

8224 Method of test

8.2.24.1 Initial Conditions
Test environment:  Normal, see clause B.2.
RF channels to be tested for single carrier: M, see clause 4.9.1.

Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

8.2.24.72 Procedure

1) Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Set the BSin the declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on one polarization of the test antenna(s).
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5) The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in annex A, and according to additional test parameters listed in table 8.2.2.4.2-1.

Table 8.2.2.4.2-1: Test parameters for testing PUSCH

Parameter BS type 1-O | BS type 2-0O
Transform precoding Enabled
Default TDD UL-DL pattern (Note 1) 15 kHz SCS: 60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U 3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U
HARQ Maximum number of HARQ 4
transmissions
RV sequence 0,2,3,1
DM-RS DM-RS configuration type 1
DM-RS duration single-symbol DM-RS
Additional DM-RS position posl | pos0, posl
Number of DM-RS CDM group(s) without 2
data
Ratio of PUSCH EPRE to DM-RS EPRE -3dB
DM-RS port(s) 0
DM-RS sequence generation Nip®=0, group hoppinoglq and sequence hopping are
isabled
Time PUSCH mapping type A, B B
domain Start symbol 0 0
resource Allocation length 14 10
assignment
Frequency RB assignment 15 kHz SCS: 25 PRBs in 30 PRBs in the middle of
domain the middle of the test the test bandwidth
resource bandwidth
assignment 30 kHz SCS: 24 PRBs in
the middle of the test
bandwidth
Frequency hopping Disabled
Code block group based PUSCH transmission Disabled
PT-RS Not configured

Note 1:  The same requirements are applicable to FDD and TDD with different UL-DL patterns for BS type 1-O, and
the same requirements are applicable to TDD with different UL-DL patterns for BS type 2-O.

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex J.

7) Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.2.2.5.1 and 8.2.2.5.2 for BStype 1-O and BStype 2-O respectively, and that the SNR at the BS receiver
is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN
level in table 8.2.2.4.2-2.

Table 8.2.2.4.2-2: AWGN power level at the BS input

BS type Sub-carrier spacing | Channel bandwidth AWGN power level
(kHz) (MHz)
BS type 1-O 15 5 -86.5 - Aorarersens dBm / 4.5 MHz
30 10 -83.6 - Aorarersens dBm / 8.64 MHz
BS type 2-O 60 50 ElSrersens som + AFrR2_REFSENS + 15
dBm / 47.52MHz
120 50 EISrersens som + AFrR2_REFSENS + 15
dBm / 46.08 MHz

NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and section 7.1.

NOTE 2: Arrz_rersens = -3 dB as described in section 7.1, since the OTA REFSENS reference direction
(as declared in D.54 in table 4.6-1) is used for testing.

NOTE 3: EISrersens_som as declared in D.28 in table 4.6-1.
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8) For reference channels applicable to the BS, measure the throughput.

8.2.25 Test Requirement

8.2.25.1 Test requirement for BS type 1-O

The throughput measured according to clause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in
table 8.2.2.5.1-1 to table 8.2.2.5.1-4.

Table 8.2.2.5.1-1: Test requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR
of TX demodulation prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation throughput position
matrix (annex
J)
1 2 Normal | 'D-5100-400 70% | G-FR1-A3-31 pos1 18

Table 8.2.2.5.1-2: Test requirements for PUSCH, Type A, 10 MHz channel bandwidth, 30 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR
of TX demodulation prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation throughput position
matrix (annex
J)
1 2 Normal TDLBL10(\),8_400 70 % G-FR1-A3-32 posl -1.9

Table 8.2.2.5.1-3: Test requirements for PUSCH, Type B, 5 MHz channel bandwidth, 15 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR
of TX demodulation prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation throughput position
matrix (annex
J)
1 2 Normal TDLEli_lo(\)IS—4OO 70 % G-FR1-A3-31 posl -1.7

Table 8.2.2.5.1-4: Test requirements for PUSCH, Type B, 10 MHz channel bandwidth, 30 kHz SCS

Number Number of Cyclic Propagation Fraction of FRC Additional SNR
of TX demodulation prefix conditions and maximum (annex A) DM-RS (dB)
antennas branches correlation throughput position
matrix (annex
J)
1 2 Normal | 'D-5100-400 70% | G-FR1-A3-32 pos1 2.1
8.2.25.2 Test requirement for BS type 2-O

The throughput measured according to clause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in
table 8.2.2.5.2-1 to table 8.2.2.5.2-2.
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Table 8.2.2.5.2-1: Test requirements for PUSCH, Type B, 50 MHz channel bandwidth, 60 kHz SCS

Number of Number of Cyclic Propagation Fraction of FRC Additional SNR
TX demodulation prefix conditions and maximum (annex DM-RS (dB)
antennas branches correlation throughput A) position
matrix
(annex J)
i;?i Pos0 -1.2
1 2 Normal | TDLA30-300 Low 70 %
G-FR2-
A3-23 posl -1.3

Table 8.2.2.5.2-2: Test requirements for PUSCH, Type B, 50 MHz channel bandwidth, 120 kHz SCS

Number of Number of Cyclic Propagation Fraction of FRC Additional SNR
TX demodulation prefix conditions and maximum (annex DM-RS (dB)
antennas branches correlation throughput A) position
matrix
(annex J)
Cfb\glﬁ Pos0 -1.2
1 2 Normal | TDLA30-300 Low 70 %
G-FR2-
A3-24 posl -1.3
8.2.3 Performance requirements for UCI multiplexed on PUSCH

8.2.3.1 Definition and applicability

The performance requirement of UCI multiplexed on PUSCH is determined by two parameters. block error probability
(BLER) of CSl part 1 and block error probability of CSI part 2. The performance is measured by the required SNR at
block error probability of CSI part 1 not exceeding 0.1 %, and the required SNR at block error probability of CSl part 2
not exceeding 1 %.

The CSl part 1 BLER is defined as the probability of incorrectly decoding the CSl part 1 information when the CSI part
linformationis sent.

The CSl part 2 BLER is defined as the probability of incorrectly decoding the CSI part 2 information when the CS|
part2 information is sent.

In the test of UCI multiplexed on PUSCH, the UCI information only contains CSl part 1 and CSI part 2 information,
thereis no HACK/ACK information transmitted.

The number of UCI information bit payload per dot is defined for two cases as follows:
- 7 bits: 5 bitsin CSl part 1, 2 bitsin CSI part 2
- 40 bits: 20 bitsin CSl part 1, 20 bitsin CSl part 2

The 7 bits UCI information case is further defined with the bitmap [cOcl c2 c3¢4] =[01 01 0] for CSl part 1
information, where c0 is mapping to the Rl information, and with the bitmap [cO ¢1] =[1 0] for CSI part 2 information.

The 40 bits UCI information case is assumed random information bit selection.
In both tests, PUSCH data, CSI part 1 and CSl part 2 are transmitted simultaneously.
Which specifc test(s) is applicable to BSis based on the test applicability rule defined in clause 8.1.2.

8.2.3.2

For BStype 1-O, the minimum requirement isin TS 38.104 [2] clause 11.2.1.3.

Minimum Requirement

For BStype 2-O, the minimum requirement isin TS 38.104 [2] clause 11.2.2.3.
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8.2.3.3 Test purpose

The test shall verify the receiver's ability to detect UCI with CSI part 1 and CSl part 2 bits multiplexed on PUSCH
under multipath fading propagation conditions for a given SNR.

8.2.34 Method of test

8.2.34.1 Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1

Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

8.2.3.4.2 Procedure

1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Setthe BSin the declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on one polarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured to the corresponding UL reference measurement
channel defined in annex A, and according to additional test parameters lised in table 8.2.3.4.2-1. The UCI
information bit payload per dlot is equal to 7bits with CSI part 1 5bits, CSl part 2 2bits, and the UCI information
bit payload per slot is equal to 40 bitswith CS| part 1 20bits, CSI part 2 20 bits.
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Table: 8.2.3.4.2-1 Test parameters for testing UCI multiplexed on PUSCH

Parameter BStype 1-0 | BS type 2-O
Transform precoding Disabled
Default TDD UL-DL pattern (Note 1) 30 kHz SCS: 120 kHz SCs:
7D1S2u, 3D1S1U,
S=6D:4G:4U S=10D:2G:2U
HARQ Maximum number of HARQ transmissions 1
RV sequence 0
DM-RS DM-RS configuration type 1
DM-RS duration Single-symbol DM-RS
Additional DM-RS position posl | pos0,posl
Number of DM-RS CDM group(s) without data 2
Ratio of PUSCH EPRE to DM-RS EPRE -3dB
DM-RS port(s) {0} | {0}
DM-RS sequence generation Nip®=0, nscip =0
Time domain | PUSCH mapping type AB | B
resource Start symbol 0
assignment Allocation length 14 | 10
Frequency RB assignment Full applicable test bandwidth
domain resource | Frequency hoppin :
assignment | Y 11oPPIg Disabled
Code block group based PUSCH transmission Disabled
PT-RS Disabled Enabled
PT-RS :
configuration F.requency‘ density (Kpt-rS) N.A. 2
Time density (Lp1-rs) N.A. 1
Number of CSI partl and CSI part2 information bit {5, 2}, {20,20}
payload
scaling 1
betaOffsetACK-Index1 11
ucCl betaOffsetCSI-Partl-Index] and betaOffsetCSI- 13
Partl-Index2
betaOffsetCSI-Part2-Indexl and betaOffsetCSlI- 13
Part2-Index2
UCI partition for frequency hopping Disabled
Note 1:  The same requirements are applicable to FDD and TDD with different UL-DL patterns for BS type 1-O, and
the same requirements are applicable to TDD with different UL-DL patterns for BS type 2-O

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in

annex J.

7) Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.2.3.5.1 and 8.2.3.5.2 for BStype 1-O and BStype 2-O respectively, and that the SNR at the BS receiver
is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level
intable 8.2.3.4.2-2.

Table 8.2.3.4.2-2: AWGN power level at the BS input

BS type Sub-carrier spacing | Channel bandwidth AWGN power level
(kHz) (MHz)
BS type 1-O 30 10 -83.6 - Aorarersens dBm / 8.64MHz
EISrersens_som + ArFr2_RerFsens + 15 dBm
BS type 2-O 120 50 / 46.08 MHz

NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.

NOTE 2: Arr2_rersens = -3 dB as declared in clause 7.1, since the OTA REFSENS reference direction (as
declared in D.54 in table 4.6-1) is used for testing.

NOTE 3: EISrersens som as declared in D.28 in table 4.6-1.

8) Thesigna generators sends atest pattern where UCI with CSI part 1 and CSl part 2 information can be multiplexed
on PUSCH. The following statistics are kept: the number of incorrectly decoded CSI part 1 information transmitted,
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the number of incorrectly decoded CSl part 2 information transmitted during UCI multiplexed on PUSCH
transmission.

8.2.3.5

8.2.35.1

Test Requirement

Test requirement for BS type 1-O

The fraction of incorrectly decoded UCI with CSI part 1 according to clause 8.2.3.4.2 shall be lessthan 0.1 % for the
SNR lised in table 8.2.3.5.1-1 and table 8.2.3.5.1-2. The fraction of incorrectly decoded UCI with CSl part 2 according
to clause 8.2.3.4.2 shall be lessthan 1 % for the SNR lised in table 8.2.3.5.1-3 and table 8.2.3.5.1-4.

Table 8.2.3.5.1-1: Test requirements for UCI multiplexed on PUSCH, Type A, CSl part 1, 10 MHz
channel bandwidth, 30 kHz SCS

Number of Propagation . .
Number of demodulat | Cyclic conditions and UCI bits Additional FRC SNR
X . . \ati (CSl part 1, DM-RS g
antennas ion Prefix correlation CSl part 2) position (Annex A) (dB)
branches matrix (Annex J)
2 Normal TDLCLs;(\’A(,"mO 75, 2) pos1 G-FR1-A4-11 | 6.0
1
2 Normal | ORG990 1 40 (20 20) pos1 G-FR1-A4-11 | 4.9

Table 8.2.3.5.1-2: Test requirements for UCI multiplexed on PUSCH, Type B, CSl part 1, 10MHz
channel bandwidth, 30 kHz SCS

Number of Propagation . -
Number of demodulat | Cyclic conditions and UCl bits Additional FRC SNR
X . ; - (CSl part 1, DM-RS
antennas ion Prefix correlation CSl part 2) osition (Annex A) (dB)
branches matrix (Annex J) P P
2 Normal TDL(I\_SO?IS){OO 7(5,2) posl G-FR1-A4-11 6.4
1
2 Normal | ORG990 1 40 (20 20) pos1 G-FR1-A4-11 | 47

Table 8.2.3.5.1-3: Test requirements for UCI multiplexed on PUSCH, Type A, CSlI part 2, 10MHz
channel bandwidth, 30 kHz SCS

Number of Propagation . .
Number of demodulat | Cyclic conditions and UCl bits Additional FRC SNR
TX . . - (CSl part 1, DM-RS
antennas ion Prefix correlation CSl part 2) osition (Annex A) (dB)
branches matrix (Annex J) P P
2 Normal TDL(I\_SO?IS){OO 7(5,2) posl G-FR1-A4-11 0.4
1
2 Normal TDL(I\_:’;(\)A(IHOO 40 (20,20) posl G-FR1-A4-11 3.0
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Table 8.2.3.5.1-4: Test requirements for UCI multiplexed on PUSCH, Type B, CSl part 2, 10MHz
channel bandwidth, 30 kHz SCS

Number of Propagation . -
Number of demodulat | Cyclic conditions and UClI bits Additional FRC SNR
TX . . ; (CSl part 1, DM-RS
antennas ion Prefix correlation CSl part 2) osition (Annex A) (dB)
branches matrix (Annex J) P P
2 Normal TDL(I\_SOS\?{OO 7(5,2) posl G-FR1-A4-11 0.9
1
2 Normal | TDG390-100 1 40 (20 20) pos1 G-FR1-A4-11 | 3.2
8.2.3.5.2 Test requirement for BS type 2-O

The fraction of incorrectly decoded UCI with CSI part 1 measured according to clause 8.2.3.4.2 shall be lessthan 0.1 %
for the SNR lised in table 8.2.3.5.2-1 and table 8.2.3.5.2-2. The fraction of incorrectly decoded UCI with CSI part 2
measured according to clause 8.2.3.4.2 shall be lessthan 1 % for the SNR lised in table 8.2.3.5.2-3 and table 8.2.3.5.2-4.

Table 8.2.3.5.2-1: Test requirements for UCI multiplexed on PUSCH, Type B, with PT-RS, CSI part 1,
50 MHz channel bandwidth, 120 kHz SCS

Number of Propagation . -
Number of demodulat | Cyclic conditions and UCl bits Additional FRC SNR
X . . - (CSl part 1, DM-RS
antennas ion Prefix correlation CSl part 2) osition (Annex A) (dB)
branches matrix (Annex J) P P
2 Normal | TDLA30-300 Low 7(5,2) pos0 G-FR2-A4-3 7.8
1 2 Normal | TDLA30-300 Low 40 (20,20) posO G-FR2-A4-3 6.4
2 Normal | TDLA30-300 Low 75, 2) posl G-FR2-A4-13 8.4
2 Normal | TDLA30-300 Low 40 (20,20) posl G-FR2-A4-13 6.5

Table 8.2.3.5.2-2: Test requirements for UCI multiplexed on PUSCH, Type B, without PT-RS, CSI part
1, 50MHz channel bandwidth, 120 kHz SCS

Number of Propagation . .
Number of demodulat | Cyclic conditions and UCI bits Additional FRC SNR
X . h - (CSl part 1, DM-RS
antennas ion Prefix correlation CSl part 2) osition (Annex A) (dB)
branches matrix (Annex J) P P
2 Normal | TDLA30-300 Low 75,2 pos0 G-FR2-A4-3 7.7
1 2 Normal | TDLA30-300 Low 40 (20,20) pos0 G-FR2-A4-3 6.4
2 Normal | TDLA30-300 Low 75,2 posl G-FR2-A4-13 7.9
2 Normal | TDLA30-300 Low 40 (20,20) posl G-FR2-A4-13 6.1
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Table 8.2.3.5.2-3: Test requirements for UCI multiplexed on PUSCH, Type B, with PT-RS, CSI part 2,
50 MHz channel bandwidth, 120 kHz SCS

Number of Propagation . -
Number of demodulat | Cyclic conditions and UClI bits Additional FRC SNR
X . h - (CSl part 1, DM-RS
antennas ion Prefix correlation CSl part 2) osition (Annex A) (dB)
branches matrix (Annex J) P P
2 Normal | TDLA30-300 Low 75,2 pos0 G-FR2-A4-3 1.7
1 2 Normal | TDLA30-300 Low 40 (20,20) pos0 G-FR2-A4-3 4.6
2 Normal | TDLA30-300 Low 75,2 posl G-FR2-A4-13 1.9
2 Normal | TDLA30-300 Low 40 (20,20) posl G-FR2-A4-13 4.6

Table 8.2.3.5.2-4: Test requirements for UCI multiplexed on PUSCH, Type B, Without PT-RS, CSI part
2, 50MHz channel bandwidth, 120 kHz SCS

Number of Propagation . .

Number of demodulat | Cyclic conditions and UCI bits Additional FRC SNR
TX . . - (CSl part 1, DM-RS
antennas ion Prefix cqrrelatlon CSl part 2) position (Annex A) (dB)
branches matrix (Annex J)
2 Normal | TDLA30-300 Low 75,2 pos0 G-FR2-A4-3 1.7
1 2 Normal | TDLA30-300 Low 40 (20,20) pos0 G-FR2-A4-3 4.5
2 Normal | TDLA30-300 Low 75,2 posl G-FR2-A4-13 1.8
2 Normal | TDLA30-300 Low 40 (20,20) posl G-FR2-A4-13 4.3
8.3 OTA performance requirements for PUCCH

8.3.1

8.3.1.1

Definition and applicability

Performance requirements for PUCCH format O

The performance requirement of single user PUCCH format 0 for ACK missed detection is determined by the two
parameters: probability of false detection of the ACK and the probability of detection of ACK. The performanceis
measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK
shall be 0.01 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
when input is only noise.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is

present.

The transient period as specified in TS 38.101-1 [24] clause 6.3.3.1 and TS 38.101-2 [25] clause 6.3.3.1 is not taken
into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot
frequency hopping is enabled.

Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.

8.3.1.2

Minimum Requirement

For BStype 1-O, the minimum requirementsare in TS 38.104 [2] clause 11.3.1.1 and 11.3.1.2.

For BStype 2-O, the minimum requirementsarein TS 38.104 [2] clause 11.3.2.1 and 11.3.2.2.
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8.3.1.3 Test purpose

The test shall verify the receiver's ability to detect ACK under multipath fading propagation conditions for a given
SNR.

8314 Method of test

83.14.1 Initial conditions

Test environment:  Normal, see annex B.2.
RF channelsto betested:  single carrier M; see clause 4.9.1.

Directionto betested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

8.3.1.4.2 Procedure

1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Setthe BSin the declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on one polarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to TS 38.211 [20] and according to
additional test parameterslisted in table 8.3.1.4.2-1.

Table 8.3.1.4.2-1: Test parameters

Parameter BS type 1-O BS type 2-O
number of UCI information bits 1 1
Number of PRBs 1 1
First PRB prior to frequency 0 0

hopping

Intra-slot frequency hopping

N/A for 1 symbol
Enabled for 2 symbols

N/A for 1 symbol
Enabled for 2 symbols

First PRB after frequency hopping

The largest PRB index —
(number of PRBs — 1)

The largest PRB index
— (number of PRBs — 1)

Group and sequence hopping neither neither
Hopping ID 0 0
Initial cyclic shift 0 0

First symbol

13 for 1 symbol
12 for 2 symbols

13 for 1 symbol
12 for 2 symbols

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex J.2.

7) Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.3.1.5.1 and 8.3.1.5.2 for BStype 1-O and BStype 2-O respectively, and that the SNR at the BS receiver
is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN
level quoted in table 8.3.1.4.2-2.
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Table 8.3.1.4.2-2: AWGN power level at the BS input

BS type Sub car(:(lﬁrz)spacmg Chann%IVIl?_Iazr;dmdth AWGN power level
BS type 1-O 15 5 -83.5 - Aorarersens dBm / 4.5 MHz
10 -80.3 - Aorarersens dBm / 9.36 MHz
20 -77.2 - Aorarersens dBm / 19.08 MHz
30 10 -80.6 - Aorarersens dBm / 8.64 MHz
20 -77.4 - Aorarersens dBm / 18.36 MHz
40 -74.2 - Aorarersens dBm / 38.16 MHz
100 -70.1 - Aorarersens dBm / 98.28 MHz
BS type 2-O 60 50 EISrersens_som + Arr2_Rersens + 15 dBm /
47.52 MHz
100 EISrersens_som + ArFr2_ReFsens + 18 dBm /
95.04 MHz
120 50 EISrersens_som + ArFr2_RerFsens + 15 dBm /
46.08 MHz
100 EISrersens som + ArFr2_Rersens + 18 dBm /
95.04 MHz
200 EISrersens_som + Arr2_ReFsens + 21 dBm /
190.08 MHz
NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2: Arrz_rersens = -3 dB as described in clause 7.1 since the OTA REFSENS reference direction (as declared in D.54 in
table 4.6-1) is used for testing.
NOTE 3: EISrersens som as declared in D.28 in table 4.6-1.
8) Thesignal generator sends atest pattern with the pattern outlined in figure 8.3.1.4.2-1. The following statistics
are kept: the number of ACK's detected in the idle periods and the number of missed ACKs.
ACK ACK ACK LR
Figure 8.3.1.4.2-1: Test signal pattern for single user PUCCH format O demodulation tests
8.3.1.5 Test Requirement
8.3.1.5.1 Test requirement for BS type 1-O

The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger

than 99% for the SNR listed in table 8.3.1.5.1-1 and in table 8.3.1.5.1-2.

Table 8.3.1.5.1-1: Test requirements for PUCCH format 0 and 15 kHz SCS

Number Number of Propagation conditions and | Number of Channel bandwidth / SNR (dB)
of TX demodulation | correlation matrix (annex J) OFDM
antennas branches symbols 5 MHz 10 MHz >0 MHz
1 2 TDLC300-100 Low 1 10.0 9.4 9.9
2 3.4 4.3 3.9
Table 8.3.1.5.1-2: Test requirements for PUCCH format 0 and 30 kHz SCS
Number Number of Propagation conditions Number Channel bandwidth / SNR (dB)
of TX demodulation and of OFDM
antennas branches correlation matrix symbols 10 MAz 20 MHz 20 MHz | 100 Mz
(annex J)
1 2 TDLC300-100 Low 1 10.4 10.4 10.1 9.8
2 4.8 4.2 4.4 4.1
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8.3.1.5.2 Test requirement for BS type 2-O

The fraction of falsely detected ACK s shall be less than 1% and the fraction of correctly detected ACKs shall be larger
than 99% for the SNR listed in table 8.3.1.5.2-1 and in table 8.3.1.5.2-2.

Table 8.3.1.5.2-1: Test requirements for PUCCH format 0 and 60 kHz SCS

Number Number of Propagation conditions and | Number of Channel bandwidth /
of TX demodulation | correlation matrix (annex J) OFDM SNR (dB)
antennas branches symbols 50 MHz 100 MHz
1 2 TDLA30-300 Low 1 9.9 9.6
2 4.8 4.6

Table 8.3.1.5.2-2: Test requirements for PUCCH format 0 and 120 kHz SCS

Number of Number of Propagation conditions and | Number of Channel bandwidth / SNR (dB)
TX demodulation | correlation matrix (annex J) OFDM
antennas branches symbols 50 MHz 100 MHz 200 MAz
1 2 TDLA30-300 Low 1 10.1 9.8 10.3
2 4.7 4.4 4.6
8.3.2 Performance requirements for PUCCH format 1
8.3.2.1 NACK to ACK detection
8.3.2.1.1 Definition and applicability

The performance requirement of PUCCH format 1 for NACK to ACK detection is determined by the two parameters:
probability of false detection of the ACK and the NACK to ACK detection probability. The performance is measured
by the required SNR at probability of the NACK to ACK detection equal to 0.1% or less. The probability of false
detection of the ACK shall be 0.01 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
a particular bit position when input is only noise. Each false bit detection is counted as one error.

The NACK to ACK detection probability is the probability of detecting an ACK bit when an NACK bit was sent on
particular bit position. Each NACK bit erroneously detected as ACK hit is counted as one error. Erroneously detected
NACK bitsin the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when
DTX is sent should not be considered.

The transient period as specified in TS 38.101-1 [24] and TS 38.101-2 [25] clause 6.3.3.1 is not taken into account for
performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-dot frequency hopping
isenabled.

Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.

8.3.2.1.2 Minimum Requirement
For BS type 1-O, the minimum requirement isin TS 38.104 [2], clause 11.3.1.3.

For BS type 2-O, the minimum requirement isin TS 38.104 [2], clause 11.3.2.3.

8.3.2.1.3 Test purpose

The test shall verify the receiver's ability not to falsely detect NACK bits as ACK bits under multipath fading
propagation conditions for a given SNR.
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8.3.2.14 Method of test

8.3.2.14.1 Initial Conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see sub-clause 4.9.1

Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in Table 4.6-1)

8.3.2.14.2 Procedure

1) Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Setthe BSinthe declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on one polarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to
additional test parameterslisted in table 8.3.2.1.4.2-1.

Table 8.3.2.1.4.2-1: Test parameters

Parameter Test
Number of information bits 2
Number of PRBs 1
Number of symbols 14
First PRB prior to frequency hopping 0
Intra-slot frequency hopping enabled

The largest PRB index —

First PRB after frequency hopping (nrofPRBs — 1)

Group and sequence hopping neither
Hopping ID 0
Initial cyclic shift 0
First symbol 0
Index of orthogonal cover code (timeDomainOCC) 0

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex J.

7) Adjust thetest signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.3.2.1.5.1 and 8.3.2.1.5.2 for BStype 1-O and BS type 2-O respectively, and that the SNR at the BS
receiver is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level
intable 8.3.2.1.4.2-2.
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Table 8.3.2.1.4.2-2: AWGN power level at the BS input

BS type sps;ct;r?gr(rl?:z) Chann%IVIl?_Iazr;dmdth AWGN power level
5 -83.5 - Aorarersens dBm / 4.5MHz
15 kHz 10 -80.3 — Aotarersens dBm / 9.36MHz
20 -77.2 - Aorarersens dBm / 19.08MHz
BS type 1-O 10 -80.6 - Aorarersens dBm / 8.64MHz
30 kHz 20 -77.4 - Aorarersens dBm / 18.36MHz
40 -74.2 - Aorarersens dBm / 38.16MHz
100 -70.1 - Aorarersens dBm / 98.28MHz
50 EISrersens_som + Arr2_Rersens + 15 dBm /
47.52 MHz
100 EISrersens_som + Arr2_Rersens + 18 dBm /
95.04 MHz
EISrersens_som + Arr2_Rersens + 15 dBm /
BS type 2-O 60 kHz 50 46.08 MHz
100 EISRreFsens_s0m + aAFR2_REFSENS + 18 dBm /
95.04 MHz
200 EISrersens_som + Arr2_Rersens + 21 dBm /
190.08 MHz
NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2: Arr2 rersens = -3 dB as described in clause 7.1, since the OTA REFSENS reference direction
(as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3: EISrersens som as declared in D.28 in table 4.6-1.

8) The signal generator sends random codeword from applicable codebook, in regular time periods. The following
statistics are kept: the number of ACK bits detected in the idle periods and the number of NACK bits detected as
ACK.

8.3.2.1.5 Test Requirement

8.3.2.1.51 Test Requirement for BS type 1-O

The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of NACK bits falsely detected as ACK
shall belessthan 0.1 % for the SNR listed in tables 8.3.2.1.5.1-1 and table 8.3.2.1.5.1-2.

Table 8.3.2.1.5.1-1: Required SNR for PUCCH format 1 with 15 kHz SCS

Number Number of Cyclic Propagation Channel bandwidth / SNR
of TX Demodulation Prefix conditions and (dB)
antennas Branches correlation matrix 5MHz | 10 MHz | 20 MHz
(annex J)
1 2 Normal TDLC300-100 Low -3.2 -3.0 -3.0

Table 8.3.2.1.5.1-2: Required SNR for PUCCH format 1 with 30 kHz SCS

Number Number of Cyclic Propagation Channel bandwidth / SNR
of TX Demodulation | Prefix conditions and (dB)
antennas Branches correlation matrix
(annex J) 10 20 40 100
MHz MHz MHz MHz
1 2 Normal | TDLC300-100 Low | -2.2 -2.7 -3.3 -2.9
8.3.2.1.5.2 Test Requirement for BS type 2-O

The fraction of falsely detected ACK bits shall be lessthan 1 % and the fraction of NACK bits falsely detected as ACK
shall belessthan 0.1 % for the SNR listed in tables 8.3.2.1.5.2-1 and table 8.3.2.1.5.2-2.
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Table 8.3.2.1.5.2-1: Required SNR for PUCCH format 1 with 60 kHz SCS

Number Number of Cyclic Propagation Channel bandwidth /
of TX Demodulation Prefix conditions and SNR (dB)
antennas Branches correlation matrix 50 MHz 100 MHz
(annex J)
1 2 Normal TDLA30-300 Low -0.6 -3.6

Table 8.3.2.1.5.2-2: Required SNR for PUCCH format 1 with 120 kHz SCS

Number Number of Cyclic Propagation Channel bandwidth / SNR (dB)
of TX Demodulation Prefix conditions and 50 MHz 100 MHz 200 MHz
antennas Branches correlation matrix
(annex J)
1 2 Normal TDLA30-300 Low -3.3 -3.3 -2.4
8.3.2.2 ACK missed detection
8.3.2.2.1 Definition and applicability

The performance requirement of PUCCH format 1 for ACK missed detection is determined by the two parameters:
probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the
required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or
less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
when input is only noise.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is
present.

The transient period as specified in TS 38.101-1 [24] and TS 38.101-2 [25] clause 6.3.3.1 is not taken into account for
performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping
isenabled.

Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.

8.3.2.2.2 Minimum Requirement
For BS type 1-O, the minimum requirement isin TS 38.104 [2], clause 11.3.1.3.

For BS type 2-O, the minimum requirement isin TS 38.104 [2], clause 11.3.2.3.

8.3.2.2.3 Test purpose

The test shall verify the receiver's ability to detect ACK bits under multipath fading propagation conditions for agiven
SNR.

8.3.2.24 Method of test

8.3.2.24.1 Initial Conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see sub-clause 4.9.1

Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).
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1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.

3) Setthe BSin the declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on one polarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to
additional test parameterslisted in table 8.3.2.2.4.2-1.

Table 8.3.2.2.4.2-1: Test Parameters

Parameter

Test

Number of information bits

2

Number of PRBs

1

Number of symbols

14

First PRB prior to frequency
hopping

0

Intra-slot frequency hopping

enabled

First PRB after frequency hopping

The largest PRB index
— (nrofPRBs — 1)

Group and sequence hopping neither
Hopping ID 0
Initial cyclic shift 0
First symbol 0
Index of orthogonal cover code 0
(timeDomainOCC)

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in

annex J2.

7) Adjust thetest signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.3.2.2.5.1 and 8.3.2.2.5.2 for BStype 1-O and BS type 2-O respectively, and that the SNR at the BS
receiver is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equa to the AWGN
level intable 8.3.2.2.4.2-2.
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Table 8.3.2.2.4.2-2: AWGN power level at the BS input

Subcarrier Channel
BS type spacing (kHz) | bandwidth (MH2) AWGN power level
5 -83.5 — Aotarersens dBm / 4.5MHz
15 kHz 10 -80.3 — Aotarersens dBm / 9.36MHz
20 -77.2 — Notarersens dBm / 19.08MHz
BS type 1-O 10 -80.6 — AoTarersens dBm / 8.64MHz
30 kHz 20 -77.4 — Aotarersens dBm / 18.36MHz
40 -74.2 — Aotarersens dBm / 38.16MHz
100 -70.1 — Aotarersens dBm / 98.28MHz
50 TBD
100 EISrersens som + ArFr2_Rersens + 15 dBm /
47.52 MHz
50 EISrersens_som + ArFr2_REFsens + 18 dBm /
BS type 2-O 60 kHz 95.04 MHz
100 EISrersens som + 12 dB Arr2_Rersens + 15
dBm m/ 46.08 MHz
200 EISrersens som + ArFr2_Rersens + 21 dBm /
95.04 MHz
NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2: Arr2 rersens = -3 dB as described in clause 7.1, since the OTA REFSENS reference direction
(as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3: EISrersens som as declared in D.28 in table 4.6-1.

8) The signal generator sends random codewords from applicable codebook, in regular time periods. The following
statistics are kept: the number of ACK bits falsely detected in the idle periods and the number of missed ACK
bits. Each falsely detected ACK bit in the idle periodsis accounted as one error for the statistics of false ACK
detection, and each missed ACK bit is accounted as one error for the statistics of missed ACK detection.

Note that the procedure described in this clause for ACK missed detection has the same condition as that
described in clause 8.3.2.1.4.2 for NACK to ACK detection. Both statistics are measured in the same testing.

8.3.2.25 Test Requirement

8.3.2.15.1

Figure 8.3.2.2.4.2-1: Void

Test Requirement for BS type 1-O

The fraction of falsely detected ACK bits shall be less than 1% and the fraction of correctly detected ACK bits shall be
larger than 99% for the SNR listed in tables 8.3.2.2.5-1 and table 8.3.2.2.5-2.

Table 8.3.2.2.5.1-1: Required SNR for PUCCH format 1 with 15 kHz SCS

Number Number of Cyclic Propagation Channel bandwidth / SNR
of TX Demodulation Prefix conditions and (dB)
antennas Branches correlation matrix 5MHz | 10 MHz | 20 MHz
(annex J)
1 2 Normal TDLC300-100 Low -4.4 -3.8 -4.4

Table 8.3.2.2.5.1-2: Required SNR for PUCCH format 1 with 30 kHz SCS

Number of Number of Cyclic Propagation Channel bandwidth / SNR
X Demodulation Prefix conditions and (dB)
antennas Branches correlation matrix
(annex J) 10 20 40 100
MHz | MHz MHz MHz
1 2 Normal | TDLC300-100 Low | -3.3 | -3.8 -3.8 -3.6
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8.3.2.25.2 Test Requirement for BS type 2-O

The fraction of falsely detected ACK hits shall be less than 1% and the fraction of correctly detected ACK bits shall be
larger than 99% for the SNR listed in Tables 8.3.2.2.5.2-1 and Table 8.3.2.2.5.2-2.

Table 8.3.2.2.5.2-1: Required SNR for PUCCH format 1 with 60 kHz SCS

Number of Number of Cyclic Propagation Channel bandwidth /
TX Demodulation Prefix conditions and SNR (dB)
antennas Branches correlation matrix 50 MHz 100 MHz
(annex J)
1 2 Normal TDLA30-300 Low -3.3 -3.6

Table 8.3.2.2.5.2-2: Required SNR for PUCCH format 1 with 120 kHz SCS

Number of Number of Cyclic Propagation Channel bandwidth / SNR (dB)
TX Demodulation Prefix conditions and 50 MHz 100 MHz 200 MHz
antennas Branches correlation matrix
(annex J)
1 2 Normal TDLA30-300 Low -4.1 -4.0 -4.0

8.3.3 Performance requirements for PUCCH format 2

8.3.3.1 ACK missed detection performance requirements

8.3.3.1.1 Definition and applicability

The performance requirement of PUCCH format 2 for ACK missed detection is determined by the two parameters:
probability of false detection of the ACK and the probability of detection of ACK on the wanted signal. The
performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false
detection of the ACK shall be 0.01 or less.

The probability of false detection of the ACK is defined as a probability of erroneous detection of the ACK when input
isonly noise.

The probability of detection of ACK is defined as probability of detection of the ACK when the signal is present.
Which specific test(s) are applicable to BSis based on the test applicability rules defined in clause 8.1.2.

The transient period as specified in TS 38.101-1 [24] and TS 38.101-2 [25] clause 6.3.3.1 is not taken into account for
performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping
isenabled.

8.3.3.1.2 Minimum Requirement
For BStype 1-O, the minimum requirement isin TS 38.104 [2] clause 11.3.1.4.
For BStype 2-O, the minimum requirement isin TS 38.104 [2] clause 11.3.2.4.

8.3.3.1.3 Test Purpose

The test shall verify the receiver's ability to detect ACK bits under multipath fading propagation conditions for agiven
SNR.
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8.3.3.14 Method of test

8.3.3.14.1 Initial conditions
Test environment:  Normal, see clause B.2.
RF channels to be tested for single carrier; M; see clause 4.9.1

Direction to be tested: OTA_REFSENS receiver target reference direction (see D.54 in table 4.6-1).

8.3.3.14.2 Procedure

1) Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Setthe BSinthe declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on onepolarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to
additional test parameterslisted in table 8.3.3.1.4.2-1.

Table 8.3.3.1.4.2-1: Test parameters

Parameter Value
Modulation order QPSK
First PRB prior to frequency hopping 0
Intra-slot frequency hopping N/A
First PRB after frequency hopping The largest PRB index - (Number of PRBs-1)
Number of PRBs 4
Number of symbols 1
The number of UCI information bits 4
First symbol 13
DM-RS sequence generation Nip®=0

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex J.

7) Adjust thetest signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.3.3.1.5.1 and 8.3.3.1.5.2 for BStype 1-O and BStype 2-O respectively, and that the SNR at the BS
receiver is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN
level in table 8.3.3.1.4.2-2.
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Table 8.3.3.1.4.2-2: AWGN power level at the BS input

BS type Sub-carrier spacing Channel
(kHz) bandwidth AWGN power level
(MHz)
BS type 1-O 15 kHz 5 -83.5 - Aorarersens dBm / 4.5 MHz
10 -80.3 - Aorarersens dBm / 9.36 MHz
20 -77.2 -Aotarersens dBm / 19.08 MHz
30 kHz 10 -80.6 - Aorarersens dBm / 8.64 MHz
20 -77.4 - Aorarersens dBm / 18.36 MHz
40 -74.2 - Aotarersens dBm / 38.16 MHz
100 -70.1 - AoTarersens dBm / 98.28 MHz
BS type 2-O 60 kHz 50 EISrersens_som + Arrz_Rersens + 15 dBm
[ 47.52MHz
100 EISrersens_som + Arr2_rRersens + 18 dBm
/ 95.04 MHz
120 kHz 50 EISrersens_som + Arr2_Rersens + 15 dBm
/ 46.08 MHz
100 EISrersens_som + ArFr2_Rersens + 18 dBm
/ 95.04 MHz
200 EISrersens_som + Arr2_Rersens + 21 dBm
/ 190.08 MHz
NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2: Arr2 rersens = -3 dB as declared in clause 7.1, since the OTA REFSENS receiver target
reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3: EISrersens_som as declared in D.28 in table 4.6-1.

8) Thesignal generator sends atest pattern with pattern outlined in figure 8.3.3.1.4.2-1. The following statistics are
kept: the number of ACK bits detected in the idle periods and the number of missed ACKs.

ACK

ACK

ACK [ N J

Figure 8.3.3.1.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests

8.3.3.1.5

8.3.3.151

Test requirement

Requirements for BS type 1-O

The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger
than 99% for the SNR listed in table 8.3.3.1.5.1-1 and table 8.3.3.1.5.1-2.

Table 8.3.3.1.5.1-1: Required SNR for PUCCH format 2 with 15 kHz SCS

Number of Number of Cyclic Propagation Channel bandwidth / SNR (dB)
TX antennas | demodulatio Prefix conditions and 5 MHz 10 MHz 20 MHz
n branches correlation matrix
(annex J)
1 2 Normal TDLC300-100 Low 6.4 6.2 6.5
Table 8.3.3.1.5.1-2: Required SNR for PUCCH format 2 with 30 kHz SCS
Number of Number of Cyclic Propagation Channel bandwidth/ SNR (dB)
TX antennas | demodulati Prefix conditions and 10MHz 20MHz 40MHz 100MHz
on correlation matrix
branches (annex J)
1 2 Normal | TDLC300-100 Low 6.1 6.2 6.1 6.3
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8.3.3.1.5.2 Requirements for BS type 2-O

The fraction of falsely detected ACK s shall be less than 1% and the fraction of correctly detected ACKs shall be larger
than 99% for the SNR listed in table 8.3.3.1.5.2-1 and table 8.3.3.1.5.2.-2

Table 8.3.3.1.5.2-1: Required SNR for PUCCH format 2 with 60 kHz SCS

Number of Number of Cyclic Propagation Channel bandwidth / SNR (dB)
TX antennas | demodulatio Prefix conditions and 50 MHz 100 MHz
n branches correlation
matrix (annex J)
1 2 Normal TDLA30-300 Low 7.3 7.8

Table 8.3.3.1.5.2-2: Required SNR for PUCCH format 2 with 120 kHz SCS

Number of Number of Cyclic Propagation Channel bandwidth / SNR (dB)
TX antennas | demodulatio Prefix conditions and 50 MHz 100 MHz 200 MHz
n branches correlation
matrix (annex J)
1 2 Normal TDLA30-300 Low 7.2 6.9 7.2
8.3.3.2 UCI BLER performance requirements
8.3.3.2.1 Definition and applicability

The UCI block error probability is defined as the probability of incorrectly decoding the UCI information when the UCI
information is sent. The UCI information does not contain CSl part 2.

Which specific test(s) are applicable to BSis based on the test applicability rules defined in clause 8.1.2.

The transient period as specified in TS 38.101-1 [24] and TS 38.101-2 [25] clause 6.3.3.1 is not taken into account for
performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-dot frequency hopping
is enabled.

8.3.3.2.2 Minimum Requirement
For BStype 1-O, the minimum requirement isin TS 38.104 [2] clause 11.3.1.4.
For BStype 2-O, the minimum requirement isin TS 38.104 [2] clause 11.3.2.4.

8.3.3.2.3 Test Purpose

The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
8.3.3.24 Method of test

8.3.3.24.1 Initial conditions
Test environment:  Normal, see clause B.2.
RF channels to be tested for single carrier:M; see clause 4.9.1

Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

8.3.3.2.4.2 Procedure

1) Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 203 ETSI TS 138 141-2 V15.5.0 (2020-04)

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Set the BSin the declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branches
signals should be transmitted on onepolarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to
additional test parameterslisted in table 8.3.3.2.4.2-1.

Table 8.3.3.2.4.2-1: Test parameters

Parameter Value
Modulation order QPSK
First PRB prior to frequency hopping 0
Intra-slot frequency hopping enabled
First PRB after frequency hopping The largest PRB indi))( - (Number of PRBs-
Number of PRBs 9
Number of symbols 2
The number of UCI information bits 22
First symbol 12
DM-RS sequence generation Nip®=0

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex J.

7) Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.3.3.2.5.1 and 8.3.3.2.5.2 for BStype 1-O and BStype 2-O respectively, and that the SNR at the BS
receiver is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN
level intable 8.3.3.2.4.2-2.

Table 8.3.3.2.4.2-2: AWGN power level at the BS input

BS type Sub car(LlErZ)spacmg Chann%IVIl?_lazr;dwdth AWGN power level
BS type 1-O 15 kHz 5 -83.5 - Aorarersens dBm / 4.5 MHz
10 -80.3 - Aorarersens dBm / 9.36 MHz
20 -77.2 -Aotarersens dBm/ 19.08 MHz
30 kHz 10 -80.6 - Aorarersens dBm / 8.64 MHz
20 -77.4 - Aotarersens dBm / 18.36 MHz
40 -74.2 - Aotarersens dBm / 38.16 MHz
100 -70.1 - Aorarersens dBm / 98.28 MHz
BS type 2-O 60 kHz 50 EISrersens_som + AFr2_REFSENS +
15 dBm/ 47.52 MHz
100 EISrersens_som + AFrR2_REFSENS +
18 dBm / 95.04 MHz
120 kHz 50 EISrersens_som + AFr2_REFSENS +
15 dBm / 46.08 MHz
100 EISrersens_som + ArFr2_REFSENS +
18 dBm / 95.04 MHz
200 EISrersens_som + AFrR2_REFSENS +
21 dBm/190.08 MHz
NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2: Arr2_rersens = -3 dB as declared in clause 7.1.,since the OTA REFSENS receiver target reference
direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3: EISrersens som as declared in D.28 in table 4.6-1.

8) Thesignal generator sends atest pattern with the pattern outlined in figure 8.3.3.2.4.2-1. The following statistics
are kept: the number of incorrectly decoded UCI.
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Figure 8.3.3.2.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests

8.3.3.2.5 Test requirement
8.3.3.25.1 Requirements for BS type 1-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.3.2.5.1-1 and table
8.3.3.25.1-2.
Table 8.3.3.2.5.1-1: Required SNR for PUCCH format 2 with 15 kHz SCS
Number of | Number of Cyclic Propagation Channel bandwidth / SNR (dB)
TX demodulati Prefix conditions and
antennas on correlation 5 MHz 10 MHz 20 MHz
branches matrix (annex J)
1 2 Normal | TDLC300-100 Low 0.8 1.4 1.8
Table 8.3.3.2.5.1-2: Required SNR for PUCCH format 2 with 30 kHz SCS
Number of Number of Cyclic Propagation Channel bandwidth/ SNR (dB)
TX antennas | demodulati Prefix conditions and 10MHz 20MHz 40MHz 100MHz
on correlation matrix
branches (annex J)
1 2 Normal TDLC300-100 Low 1.1 1.7 1.0 0.9
8.3.3.25.2 Requirements for BS type 2-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.3.2.5.2-1 and table
8.3.3.25.2-2.
Table 8.3.3.2.5.2-1: Required SNR for PUCCH format 2 with 60 kHz SCS
Number of Number of Cyclic Propagation Channel bandwidth / SNR (dB)
TX antennas | demodulat Prefix conditions and
ion correlation matrix 50 MHz 100 MHz
branches (annex J)
1 2 Normal TDLA30-300 Low 3.2 1.7
Table 8.3.3.2.5.2-2: Required SNR for PUCCH format 2 with 120 kHz SCS
Number of Number of Cyclic Propagation Channel bandwidth / SNR (dB)
TX antennas | demodulati Prefix conditions and 50 MHz 100 MHz 200 MHz
on correlation matrix
branches (annex J)
1 2 Normal TDLA30-300 Low 1.8 1.8 1.7

8.3.4

8.34.1

Definition and applicability

Performance requirements for PUCCH format 3

The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
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The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information
when the UCI information is sent. The UCI information does not contain CSl part 2.

The transient period as specified in TS 38.101-1 [24] clause 6.3.3.1 and TS 38.101-2 [25] clause 6.3.3.1 is not taken
into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot
frequency hopping is enabled.

Which specific test(s) are applicable to BSis based on the test applicability rules defined in clause 8.1.2.2.

8.3.4.2 Minimum requirement
For BStype 1-O, the minimum requirement isin TS 38.104 [2], clause 11.3.1.5.

For BStype 2-O, the minimum requirement isin TS 38.104 [2], clause 11.3.2.5.

8.3.4.3 Test purpose

The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
8.34.4 Method of test

8.34.4.1 Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier: M; see clause 4.9.1
Direction to be tested:

- OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

8.3.4.4.2 Procedure

1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Set the BSin the declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on one polarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to
additional test parameters listed in table 8.3.4.4.2-1.
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Table 8.3.4.4.2-1: Test parameters

Parameter Testl | Test2
Modulation order QPSK
First PRB prior to frequency 0
hopping
Intra-slot frequency hopping enabled
First PRB after frequency The largest PRB index -
hopping (Number of PRBs -1)
Group and sequence neither
hopping
Hopping ID 0
Number of PRBs 1 3
Number of symbols 14 4
The number Qf UCl 16 16
information bits
First symbol 0 0

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex J.

7) Adjust thetest signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.3.4.5.1 and 8.3.4.5.2 for BStype 1-O and BStype 2-O respectively, and the SNR at the BSreceiver is
not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN
level intable 8.3.4.4.2-2.

Table 8.3.4.4.2-2: AWGN power level at the BS input

BS type Subcar(rll(eHrzipacmg Channcillvll:_'z;r;dmdth AWGN power level
5 -83.5 - Aorarersens dBm / 4.5MHz
15 10 -80.3 - Aotarersens dBm / 9.36MHz
20 -77.2 - Aorarersens dBm / 19.08MHz
BS type 1-O 10 -80.6 - Aorarersens dBm / 8.64MHz
30 20 -77.4 - Aorarersens dBm / 18.36MHz
40 -74.2 - Aorarersens dBm / 38.16 MHz
100 -70.1 - Aorarersens dBm / 98.28MHz
50 EISrersens som + Arr2_Rersens + 15 dBm /
60 47.52MHz
100 EISrersens_som + ArFr2_ReFsens + 18 dBm /
95.04 MHz
EISrersens_som + Arr2_rersens + 15 dBm /
BS type 2-O 50 46.08 MHz
EISrersens_som + Arr2_Rersens + 18 dBm /
120 100 95.04 MHz
200 EISrersens_som + Arr2_ReFsens + 21 dBm /
190.08 MHz
NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2: Arrz_rersens = -3 dB as described in clause 7.1, since the OTA REFSENS receiver target reference
direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3: EISrersens_som as declared in D.28 in table 4.6-1.

8.3.45 Test requirement

8.3.4.5.1 Test requirement for BS type 1-O

The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.4.5.1-1 and table
8.3.45.1-2.
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Table 8.3.4.5.1-1: Required SNR for PUCCH format 3 with 15 kHz SCS

Test Number Number Cyclic | Propagation Additional Channel bandwidth / SNR
Number of TX of Prefix conditions DM-RS (dB)
antennas | demodula and configuration
tion correlation
branches matrix 5 MHz 10 MHz | 20 MHz
(annex J)
No additional
) ) ) Normal | TDLC300- DM-RS 08 L7 0-9
100 Low Additional DM-
RS 0.5 1.1 0.5
TDLC300- No additional
2 1 2 Normal 100 Low DM-RS 2.0 2.8 2.6
Table 8.3.4.5.1-2: Required SNR for PUCCH format 3 with 30 kHz SCS
Test Number Number Cyclic | Propagation | Additional DM- Channel bandwidth / SNR (dB)
Number of TX of Prefix conditions RS
antenna | demodula and configuration
s tion correlation 10 MHz | 20 MHz | 40 MHz | 100 MHz
branches matrix
(annex J)
No additional
TDLC300-100 | DM-RS 15 12 12 13
1 2 Normal Low Additional DM-
RS 11 0.9 0.6 0.7
TDLC300-100 No additional
1 2 Normal Low DM-RS 2.4 2.6 2.6 2.1
8.3.4.5.2 Test requirement for BS type 2-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.4.5.2-1 and table
8.3.4.5.2-2.
Table 8.3.4.5.2-1: Required SNR for PUCCH format 3 with 60 kHz SCS
Test Number Number Cyclic Propagation Additional Channel bandwidth /
Number of TX of Prefix conditions and DM-RS SNR (dB)
antennas | demodula correlation matrix configuration 50 MHz 100 MHz
tion (annex J)
branches
Nog&o_lggnal 29 13
1 1 2 Normal TDLA30-300 Low —
Additional DM-
1.9 15
RS
No additional
2 1 2 Normal TDLA30-300 Low DM-RS 3.6 3.0
Table 8.3.4.5.2-2: Required SNR for PUCCH format 3 with 120 kHz SCS
Test Number Number Cyclic Propagation Additional Channel bandwidth / SNR (dB)
Numbe of TX of Prefix conditions and DM-RS 50 MHz | 100 MHz | 200 MHz
r antennas | demodula correlation configuration
tion matrix (annex
branches J)
No additional
TDLA30-300 DM-RS 2.0 13 13
1 1 2 Normal —
Low Additional DM-
RS 1.9 2.0 15
TDLA30-300 No additional
2 1 2 Normal Low DM-RS 1.7 35 2.0
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8.3.5 Performance requirements for PUCCH format 4

8.35.1 Definition and applicability
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.

The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information
when the UCI information is sent. The UCI information does not contain CSl part 2.

The transient period as specified in TS 38.101-1 [24] and TS 38.101-2 [25] clause 6.3.3.1 is not taken into account for
performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping
isenabled.

Which specific test(s) are applicable to BSis based on the test applicability rules defined in clause 8.1.2.2.

8.3.5.2 Minimum requirement
For BStype 1-O, the minimum requirement isin TS 38.104 [2], clause 11.3.1.6.

For BStype 2-O, the minimum requirement isin TS 38.104 [2], clause 11.3.2.6.

8.3.5.3 Test purpose

The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
8.3.5.4 Method of test

8.3.54.1 Initial conditions

Test environment: Normal; see annex B.2.

RF channels to be tested for single carrier: M; see clause 4.9.1
Direction to be tested:

- OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

8.3.5.4.2 Procedure

1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Set the BSin the declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on one polarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to
additional test parameters listed in table 8.3.4.4.2-1.
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Table 8.3.5.4.2-1: Test parameters

Parameter

Value

Modulation order

QPSK

First PRB prior to frequency
hopping

0

Number of PRBs

1

Intra-slot frequency hopping

enabled

First PRB after frequency

The largest PRB index -

hopping (Number of PRBs - 1)
Group and sequence neither
hopping

Hopping ID 0
Number of symbols 14
The number of UCI

. . : 22
information bits

First symbol 0
Length of the orthogonal n2
cover code

Index of the orthogonal cover no

code

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in

annex J.

7) Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.3.5.5.1 and 8.3.5.5.2 for BStype 1-O and BStype 2-O respectively, and that the SNR at the BS receiver
is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN
level in table 8.3.5.4.2-2.

Table 8.3.5.4.2-2: AWGN power level at the BS input

BS type Subcar(rll(eHrzipacmg Channcillvll:_'azr;dmdth AWGN power level
5 -83.5 - Aorarersens dBm / 4.5MHz
15 10 -80.3 - Aorarersens dBm / 9.36MHz
20 -77.2 - Aorarersens dBm / 19.08MHz
BS type 1-O 10 -80.6 - Aorarersens dBm / 8.64MHz
30 20 -77.4 - Aorarersens dBm / 18.36MHz
40 -74.2 - Aorarersens dBm / 38.16MHz
100 -70.1 - Aorarersens dBm / 98.28MHz
50 EISrersens_som + Arr2_RerFsens + 15 dBm /
60 47.52MHz
100 EISrersens som + ArFr2_Rersens + 18 dBm /
95.04 MHz
EISrersens_som + Arr2_rersens + 15 dBm /
BS type 2-O 50 46.08 MHz
EISrersens_som + Arr2_rersens + 18 dBm /
120 100 95.04 MHz
200 EISrersens_som + Arr2_Rersens + 21 dBm /
190.08 MHz
NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2: Arrz_rersens = -3 dB as described in clause 7.1, since the OTA REFSENS receiver target reference
direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3: EISrersens_som as declared in D.28 in table 4.6-1.
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8.3.5.5 Test requirement
8.3.5.5.1 Test requirement for BS type 1-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.5.5.1-1 and table
8.3.55.1-2.
Table 8.3.5.5.1-1: Required SNR for PUCCH format 4 with 15 kHz SCS
Number of Number of Cyclic Propagation conditions Additional Channel bandwidth /
TX antennas | demodulatio Prefix and correlation matrix DM-RS SNR (dB
n branches (annex J) configuration 5 10 20
MHz MHz MHz
No additional DM-
1 2 Normal TDLC300-100 Low RS 2.4 32 28
Additional DM-RS 2.2 3.0 2.4
Table 8.3.5.5.1-2: Required SNR for PUCCH format 4 with 30 kHz SCS
Number of | Number of | Cyclic Propagation Additional Channel bandwidth / SNR (dB)
TX demodulat | Prefix conditions and DM-RS 10 20 40 100
antennas ion correlation matrix configuration MHz MHz MHz MHz
branches (annex J)
No additonal 37 | 34 | 37 | 34
1 2 Normal | TDLC300-100 Low —
Additional 3.4 29 3.7 28
DM-RS ) ) ) )
8.3.5.5.2 Test requirement for BS type 2-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.5.5.2-1 and table
8.3.5.5.2-2.
Table 8.3.5.5.2-1: Required SNR for PUCCH format 4 with 60 kHz SCS
Number of Number of Cyclic Propagation Additional DM-RS Channel bandwidth /
TX antennas | demodulati Prefix conditions and configuration SNR (dB)
on correlation matrix 50 MHz 100 MHz
branches (annex J)
No additional DM-RS 3.6 3.3
1 2 Normal TDLA30-300 Low Additional DV-RS 37 21
Table 8.3.5.5.2-2: Required SNR for PUCCH format 4 with 120 kHz SCS
Number of | Number of | Cyclic Propagation Additional DM-RS Channel bandwidth / SNR
TX demodulat | Prefix conditions and configuration (dB)
antennas ion correlation matrix 50 MHz 100 200MHz
branches (annex J) MHz
No additional DM-RS 3.4 3.4 4.1
! 2 Normal | TDLA30-300 Low ™ itional DM-RS 4.2 4.4 38
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8.3.6 Performance requirements for multi-slot PUCCH format

8.3.6.1 Performance requirements for multi-slot PUCCH format 1
8.3.6.1.1 NACK to ACK detection
8.3.6.1.1.1 Definition and applicability

The performance requirement of PUCCH format 1 for NACK to ACK detection is determined by the two parameters:
probability of false detection of the ACK and the NACK to ACK detection probability. The performance is measured
by the required SNR at probability of the NACK to ACK detection equal to 0.1% or less. The probability of false
detection of the ACK shall be 0.01 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
at particular bit position when input is only noise. Each false bit detection is counted as one error.

The NACK to ACK detection probability is the probability of detecting an ACK bit when an NACK bit was sent on
particular bit position. Each NACK bit erroneously detected as ACK hit is counted as one error. Erroneously detected
NACK bitsin the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when
DTX is sent should not be considered.

Which specific test(s) are applicable to BSis based on the test applicability rules defined in clause 8.1.2.2.
8.36.1.1.2 Minimum Requirement

For BStype 1-O, the minimum requirement isin TS 38.104 [2], clause 11.3.1.7.

8.3.6.1.1.3 Test purpose

The test shall verify the receiver's ability not to falsely detect NACK bits as ACK bits under multipath fading
propagation conditions for a given SNR.

8.3.6.1.1.4 Method of test

8.3.6.1.1.4.1 Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see sub-clause 4.9.1

Direction to be tested: OTA REFSENS receiver target reference direction (D.54).

8.3.6.1.1.4.2 Procedure

1) Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Setthe BSinthe declared direction to be tested.

4) Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to atest
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signal's should be transmitted on one polarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to
additional test parameterslisted in table 8.3.6.1.1.4.2-1.
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Table 8.3.6.1.1.4.2-1: Test Parameters for multi-slot PUCCH format 1

Parameter Test

Number of information bits 2
Number of PRBs 1
Number of symbols 14
First PRB prior to frequency hopping 0
Intra-slot frequency hopping disabled
Inter-slot frequency hopping enabled
First PRB after frequency hopping The largest PRB index - (nrofPRBs — 1)
Group and sequence hopping neither
Hopping ID 0
Initial cyclic shift 0
First symbol 0
Index of orthogonal cover code (timeDomainOCC) 0
Number of slots for PUCCH repetition 2

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex J.

7) Adjust thetest signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.3.6.1.1.5.1 for BS type 1-O, and that the SNR at the BS receiver is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equa to the AWGN
level intable 8.3.6.1.1.4.2-2

Table 8.3.6.1.1.4.2-2 AWGN power level at the BS input

BS type sps:cl?rfgr(rliﬂz) Chann%IVIl?_lazr;dwdth AWGN power level
5 -83.5 — Aotarersens dBm / 4.5MHz
15 kHz 10 -80.3 — Aotarersens dBm / 9.36MHz
20 -77.2 — Aotarersens dBm / 19.08MHz
BS type 1-O 10 -80.6 — AoTarersens dBm / 8.64MHz
30 kHz 20 -77.4 — Aotarersens dBm / 18.36MHz
40 -74.2 — Aotarersens dBm / 38.16MHz
100 -70.1 — Aotarersens dBm / 98.28MHz
NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2: Void.
NOTE 3: Void.

8) The signal generator sends random codeword from applicable codebook, in regular time periods. The following
statistics are kept: the number of ACK bits detected in the idle periods and the number of NACK bits detected as
ACK.

8.3.6.1.1.5 Test Requirement

8.3.6.1.1.5.1 Test Requirement for BS type 1-O

The fraction of falsely detected ACK bhits shall be less than 1% and the fraction of NACK bits falsely detected as ACK
shall be less than 0.1% for the SNR listed in table 8.3.6.1.1.5.1-1.

Table 8.3.6.1.1.5.1-1: Required SNR for multi-slot PUCCH format 1 with 30 kHz SCS

Number Number Cyclic Propagation conditions Channel bandwidth /
of TX of RX Prefix and correlation matrix SNR (dB)
antennas | antennas (Annex G) 40 MHz
1 2 Normal TDLC-300-100 Low -5.7
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8.3.6.1.1.5.2 Void
8.3.6.1.2 ACK missed detection
8.3.6.1.2.1 Definition and applicability

The performance requirement of PUCCH format 1 for ACK missed detection is determined by the two parameters:
probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the
required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or
less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
when input is only noise.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is
present.

8.3.6.1.2.2 Minimum Requirement

For BStype 1-O, the minimum requirement isin TS 38.104 [2], clause 11.3.1.7.

8.3.6.1.2.3 Test purpose

The test shall verify the receiver's ability to detect ACK bits under multipath fading propagation conditions for a given
SNR.

8.3.6.1.2.4 Method of test

8.3.6.1.24.1 Initial Conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see sub-clause 4.9.1

Direction to be tested: OTA REFSENS receiver target reference direction (D.54).

8.3.6.1.2.4.2 Procedure

1) Placethe BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Setthe BSinthe declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on one polarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to
additional test parameterslisted in table 8.3.6.1.2.4.2-1.
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Table 8.3.6.1.2.4.2-1: Test Parameters for multi-slot PUCCH format 1

Parameter Test

Number of information bits 2
Number of PRBs 1
Number of symbols 14
First PRB prior to frequency hopping 0
Intra-slot frequency hopping disabled
Inter-slot frequency hopping enabled
First PRB after frequency hopping The largest PRB index - (nrofPRBs — 1)
Group and sequence hopping neither
Hopping ID 0
Initial cyclic shift 0
First symbol 0
Index of orthogonal cover code (timeDomainOCC) 0
Number of slots for PUCCH repetition 2

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in

annex TBD.

7) Adjust thetest signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in
clause 8.3.6.1.2.5.1 for BS type 1-O, and that the SNR at the BS receiver is not impacted by the noise floor.

The power level for the transmission may be set such that the AWGN level at the RIB is equa to the AWGN

level intable 8.3.6.1.2.4.2-2.

Table 8.3.6.1.2.4.2-2: AWGN power level at the BS input

BS type sps:cl?ﬁgr(rlﬁlrz) Channcalwl?_lazr;dwdth AWGN power level
5 -83.5 dBm - AOTAREFSENS/ 4.5 MHz

15 kHz 10 -80.3 dBm - AOTAREFSENS/ 9.36 MHz
20 -77.2 dBm - AOTAREFSENS/ 19.08 MHz

BS type 1-O 10 -80.6 dBm - AOTAREFSENS/ 8.64 MHz
30 kHz 20 -77.4 dBm - AOTAREFSENS/ 18.36 MHz
40 -74.2 dBm - AOTAREFSENS/ 38.16 MHz
100 -70.1 dBm - AOTAREFSENS/ 98.28 MHz

NOTE 2: Void.
NOTE 3: Void.

NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.

8) Thesignal generator sends a test pattern with the pattern outlined in figure 8.3.6.1.2.4.2-1. The following
statistics are kept: the number of ACK's detected in the idle periods and the number of missed ACKs.

ACK ACK

ACK [ N

Figure 8.3.6.1.2.4.2-1: Test signal pattern for PUCCH format 1 demodulation tests

8.3.6.1.2.5 Test Requirement

8.3.6.1.25.1

Test Requirement for BS type 1-O

The fraction of falsely detected ACK bits shall be less than 1% and the fraction of correctly detected ACK bits shall be
larger than 99% for the SNR listed in table 8.3.6.1.2.5.1-1.
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Table 8.3.6.1.2.5.1-1: Required SNR for multi-slot PUCCH format 1 with 30 kHz SCS

Number Number Cyclic Propagation conditions Channel bandwidth /
of TX of RX Prefix and correlation matrix SNR (dB)
antennas | antennas (Annex G) 40 MHz
1 2 Normal TDLC-300-100 Low -7.6
8.3.6.1.25.2 Void

8.4 OTA performance requirements for PRACH

8.4.1 PRACH false alarm probability and missed detection

8.4.1.1 Definition and applicability

The performance requirement of PRACH for preamble detection is determined by the two parameters: total probability
of false detection of the preamble (Pfa) and the probability of detection of preamble (Pd). The performance is measured
by the required SNR at probability of detection, Pd of 99%. Pfa shall be 0.1% or less.

Pfais defined as a conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from
any detector) when input is only noise.

Pd is defined as conditional probability of detection of the preamble when the signal is present. The erroneous detection
consists of several error cases — detecting only different preamble(s) than the one that was sent, not detecting any
preamble at al, or detecting the correct preamble but with the out-of-bounds timing estimation value. For AWGN,
TDLC300-100 and TDLA30-300, atiming estimation error occurs if the estimation error of the timing of the strongest
path islarger than the time error tolerance values given in table 8.4.1.1-1.

Table 8.4.1.1-1: Time error tolerance for AWGN, TDLC300-100 and TDLA30-300

PRACH PRACH SCS Time error tolerance
preamble (kHz) AWGN TDLC300-100 TDLA30-300
0 1.25 1.04 us 2.55 us N/A
Al, A2, A3, B4, 15 0.52 us 2.03 us N/A
Co, C2 30 0.26 us 1.77 us N/A
60 (FR2) 0.13 us N/A 0.28 us
120 0.07 us N/A 0.22 us

The test preambles for norma mode are listed in table A.6-1 and A.6-2.

Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.

8.4.1.2 Minimum requirement
For BStype 1-O, the minimum requirement isin TS 38.104 [2] clause 11.4.1.1 and 11.4.1.2.

For BStype 2-O, the minimum requirement isin TS 38.104 [2] clause 11.4.2.1 and 11.4.2.2.

8.4.1.3 Test purpose

The test shall verify the receiver's ability to detect PRACH preamble under static conditions and multipath fading
propagation conditions for a given SNR.
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8.4.1.4 Method of test

8.4.14.1 Initial conditions
Test environment:  Normal, see clause B.2.
RF channelsto betested:  for single carrier: M; see clause 4.9.1.

Direction to betested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

8.4.1.4.2 Procedure

1) Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated
point in the test system, as shown in annex E.3.

2) Align the manufacturer declared coordinate system orientation of the BS with the test system.
3) Set the BSin the declared direction to be tested.

4) Connect the BStester generating the wanted signal, multipath fading simulators and AWGN generators to a test
antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch
signals should be transmitted on one polarization of the test antenna(s).

5) The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in annex A and the test parameter msgl-FrequencyStart is set to O.

6) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex J.

7) Adjust the AWGN generator, according to the SCS and channel bandwidth. The power level for the transmission
may be set such that the AWGN level at the RIB is equal to the AWGN level intable 8.4.1.4.2-1.

Table 8.4.1.4.2-1: AWGN power level at the BS input

BS type Sub car(LlErZ)spacmg Chann%Iv'l:')_'aZr;dmdth AWGN power level
BS type 1-O 15 5 -83.5 - Aorarersens dBm / 4.5MHz
10 -80.3 - Aorarersens dBm / 9.36MHz
20 -77.2 - Aorarersens dBm / 19.08MHz
30 10 -80.6 - Aorarersens dBm / 8.64MHz
20 -77.4 - Aorarersens dBm / 18.36MHz
40 -74.2 - Aorarersens dBm / 38.16MHz
100 -70.1 - Aorarersens dBm / 98.28MHz
BS type 2-O 60 50 EISrersens_som + Arr2_rersens + 15 dBm /
47.52 MHz
100 EISrersens_som + ArFr2_REFsens + 18 dBm /
95.04 MHz
120 50 EISrersens som + ArFr2_Rersens + 15 dBm /
46.08 MHz
100 EISrersens_som + ArFr2_ReFsens + 18 dBm /
95.04 MHz
200 EISrersens_som + ArFr2_ReFsens + 21 dBm /
190.08 MHz
NOTE 1: Aotarersens as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2: Arr2_rersens = -3 dB as described in clause 7.1, since the OTA REFSENS receiver target reference direction
(as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3: EISrersens som as declared in D.28 in table 4.6-1.

8) Adjust the frequency offset of the test signal according to table 8.4.1.5.1-1 or 8.4.1.5.1-2 or 8.4.1.5.1-3 or
8.4.1.5.2-1 or 8.4.1.5.2-2.
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9) Adjust the equipment so that the SNR specified in table 8.4.1.5.1-1 or 8.4.1.5.1-2 or 8.4.1.5.1-3 or 8.4.1.5.2-1 or
8.4.1.5.2-2 isachieved at the BS input during the PRACH preambles.

10) Thetest signal generator sends a preamble and the receiver tries to detect the preamble. This pattern is repeated
asillustrated in figure 8.4.1.4.2-1. The preambles are sent with certain timing offsets as described below. The
following statistics are kept: the number of preambles detected in the idle period and the number of missed
preambles.

Preamble Preamble 000

Figure 8.4.1.4.2-1: PRACH preamble test pattern

The timing offset base value for PRACH preamble format O is set to 50% of Ncs. This offset isincreased within the
loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being
reset and the timing offset is set again to 50% of Ncs. The timing offset scheme for PRACH preamble format O is
presented in Figure 8.4.1.4.2-2.

Ous 0.1us 0.2us 0.3us 0.4us 0.5us 0.6us 0.7us 0.8us 0.9

Figure 8.4.1.4.2-2: Timing offset scheme for PRACH preamble format 0

The timing offset base value for PRACH preamble format A1, A2, A3, B4, COand C2isset to 0. Thisoffset is
increased within the loop, by adding in each step avalue of 0.1us, until the end of the tested range, which is 0.8us. Then
the loop is being reset and the timing offset is set again to 0. The timing offset scheme for PRACH preamble format A1,
A2, A3, B4, COand C2ispresented in Figure 8.4.1.4.2-3.

Ous 0.1us 0.2us 0.3us 0.4us 0.5us 0.6us 0.7us 0.8uys

N

Figure 8.4.1.4.2-3: Timing offset scheme for PRACH preamble format A1 A2, A3, B4, CO and C2

8.4.15 Test requirement

8.4.1.5.1 Test requirement for BS type 1-O
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRsin tables 8.4.1.5.1-1 t0 8.4.1.5.1-3.
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Table 8.4.1.5.1-1: PRACH missed detection test requirements for Normal Mode, 1.25 kHz SCS

Number of Number of Propagation Frequency SNR
X demodulation | conditions and offset (dB)
antennas branches correlation Burst
matrix (annex format

J) 0
1 2 AWGN 0 -14.2
TDLC300-100 400 Hz -6.0
Low

Table 8.4.1.5.1-2: PRACH missed detection test requirements for Normal Mode, 15 kHz SCS

Number Number of Propagation | Frequency SNR (dB)
of TX demodulation conditions offset Burst | Burst | Burst | Burst | Burst | Burst
antennas branches and format | format | format | format | format | format
correlation Al A2 A3 B4 Cco C2
matrix (annex
J)
1 2 AWGN 0 -9.0 -12.3 -13.9 -16.5 -6.0 -12.2
TDLC300-100 400 Hz -1.5 -4.2 -6.0 -8.2 1.4 -4.3
Low

Table 8.4.1.5.1-3: PRACH missed detection test requirements for Normal Mode, 30 kHz SCS

Number Number of Propagation Frequency SNR (dB)
of TX demodulation conditions offset Burst | Burst | Burst | Burst | Burst | Burst
antennas branches and format | format | format | format | format | format
correlation Al A2 A3 B4 CO C2
matrix (annex
J)
1 2 AWGN 0 -8.8 -11.7 -13.5 -16.2 -5.8 -11.6
TDLC300-100 400 Hz -2.2 5.1 -6.8 -9.3 0.7 -5.0
Low
8.4.1.5.2

Test requirement for BS type 2-O

Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRsin tables 8.4.1.5.2-1 t0 8.4.1.5.2-2.

Table 8.4.1.5.2-1: PRACH missed detection test requirements for Normal Mode, 60 kHz SCS

Number Number of Propagation | Frequency SNR (dB)
of TX demodulation conditions offset Burst | Burst | Burst | Burst | Burst | Burst
antennas branches and format | format | format | format | format | format
correlation Al A2 A3 B4 Cco C2
matrix (annex
J)
1 2 AWGN 0 -8.6 -11.6 -13.2 -15.5 -5.7 -11.5
TDLA30-300 4000 Hz -1.0 -3.2 -4.2 -6.3 1.7 -3.3
Low
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Table 8.4.1.5.2-2: PRACH missed detection test requirements for Normal Mode, 120 kHz SCS

Number Number of Propagation | Frequency SNR (dB)
of TX demodulation conditions offset Burst Burst Burst Burst Burst Burst
antennas branches and format | format | format | format | format | format
correlation Al A2 A3 B4 Cco C2
matrix (annex
J)
1 2 AWGN 0 -8.4 -11.2 -13.0 -15.5 -5.5 -11.1
TDLA30-300 4000 Hz -1.1 -3.8 -5.2 -6.9 1.8 -3.6
Low
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Annex A (normative):
Reference measurement channels

A.1  Fixed Reference Channels for OTA sensitivity, OTA

reference sensitivity level, OTA ACS, OTA in-b
blocking, OTA out-of-band blocking, OTA recei
intermodulation and OTA in-channel selectivity
(QPSK, R=1/3)

The parameters for the reference measurement channels are specified in table A.1-1 for FR1 OTA sensitivity, OTA

reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver
intermodulation and OTA in-channel selectivity.

and
ver

The parameters for the reference measurement channels are specified in table A.1-2 for FR2 OTA reference sensitivity
level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-

channel selectivity.

Table A.1-1: FRC parameters for FR1 OTA sensitivity, OTA reference sensitivity level, OTA ACS, OTA

in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel

selectivity

Reference channel G-FR1- | G-FR1- | G-FR1- | G-FR1- | G-FR1l- | G-FR1- | G-FR1- | G-FR1- | G-FR1-

Al-1 Al-2 Al1-3 Al-4 Al-5 Al-6 Al-7 Al-8 Al1-9
Subcarrier spacing 15 30 60 15 30 60 15 30 60
(kHz)
Allocated resource 25 11 11 106 51 24 15 6 6
blocks
CP-OFDM Symbols 12 12 12 12 12 12 12 12 12
per slot (Note 1)
Modulation QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Code rate (Note 2) 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Payload size (bits) 2152 984 984 9224 4352 2088 1320 528 528
Transport block CRC 16 16 16 24 24 16 16 16 16
(bits)
Code block CRC - - - 24 - - - - -
size (bits)
Number of code 1 1 1 2 1 1 1 1 1
blocks - C
Code block size 2168 1000 1000 4648 4376 2104 1336 544 544
including CRC (bits)
(Note 3)
Total number of bits 7200 3168 3168 30528 14688 6912 4320 1728 1728
per slot
Total symbols per 3600 1584 1584 15264 7344 3456 2160 864 864
slot
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with

lo=2,1=11 as per table 6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2: MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
NOTE 3: Code block size including CRC (bits) equals to K'in TS 38.212 [19], clause 5.2.2.
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Table A.1-2: FRC parameters for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band
blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity

Reference channel G-FR2-A1-1 G-FR2-A1-2 G-FR2-A1-3 G-FR2-A1-4 G-FR2-A1-5
Subcarrier spacing (kHz) 60 120 120 60 120
Allocated resource blocks 66 32 66 33 16
CP-OFDM Symbols per slot (Note 12 12 12 12 12
1)

Modulation QPSK QPSK QPSK QPSK QPSK

Code rate (Note 2) 1/3 1/3 1/3 1/3 1/3

Payload size (bits) 5632 2792 5632 2856 1416

Transport block CRC (bits) 24 16 24 16 16

Code block CRC size (bits) - - - - -

Number of code blocks - C 1 1 1 1 1

Code block size including CRC 5656 2808 5656 2872 1432

(bits)

(Note 3)

Total number of bits per slot 19008 9216 19008 9504 4608

Total symbols per slot 9504 4608 9504 4752 2304

NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position =
posl with lo=2,1=11 as per table 6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2: MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.

NOTE 3: Code block size including CRC (bits) equals to K'in TS 38.212 [19], clause 5.2.2.

A.2  Fixed Reference Channels for OTA dynamic range
(16QAM, R=2/3)

The parameters for the reference measurement channels are specified in table A.2-1 for FR1 OTA dynamic range.

Table A.2-1: FRC parameters for FR1 OTA dynamic range

Reference channel G-FR1-A2- | G-FR1-A2- G-FR1-A2- G-FR1-A2- G-FR1-A2- G-FR1-A2-
1 2 3 4 5 6
Subcarrier spacing (kHz) 15 30 60 15 30 60
Allocated resource blocks 25 11 11 106 51 24
CP-OFDM Symbols per slot 12 12 12 12 12 12
(Note 1)
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM 16QAM
Code rate (Note 2) 2/3 2/3 2/3 2/3 2/3 2/3
Payload size (bits) 9224 4032 4032 38936 18960 8968
Transport block CRC (bits) 24 24 24 24 24 24
Code bhlock CRC size (hits) 24 - - 24 24 24
Number of code blocks - C 2 1 1 5 3 2
Code block size including 4648 4056 4056 7816 6352 4520
CRC (bits)
(Note 3)
Total number of bits per slot 14400 6336 6336 61056 29376 13824
Total symbols per slot 3600 1584 1584 15264 7344 3456
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position =
poslwith lo=2,1=11 as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2: MCS index 16 and target coding rate = 658/1024 are adopted to calculate payload size.
NOTE 3: Code block size including CRC (bits) equals to K'in TS 38.212 [19], clause 5.2.2.

A.3  Fixed Reference Channels for performance
requirements (QPSK, R=193/1024)

The parameters for the reference measurement channels are specified in table A.3-2, table A.3-4 and table A.3-6 for
FR1 PUSCH performance requirements:
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- FRC parameters are specified in table A.3-2 for FR1 PUSCH with transform precoding disabled, additional DM-
RS position = posl and 1 transmission layer.

- FRC parameters are specified in table A.3-4 for FR1 PUSCH with transform precoding disabled, additional DM-
RS position = posl and 2 transmission layers.

- FRC parameters are specified in table A.3-6 for FR1 PUSCH with transform precoding enabled, additional DM-
RS position = posl and 1 transmission layer.

The parameters for the reference measurement channels are specified in table A.3-7 to table A.3-12 for FR2 PUSCH
performance regquirements:

- FRC parameters are specified in table A.3-7 for FR2 PUSCH with transform precoding disabled, additional DM-
RS position = pos0 and 1 transmission layer.

- FRC parameters are specified in table A.3-8 for FR2 PUSCH with transform precoding disabled, additional DM-
RS position = pos0 and 2 transmission layer.

- FRC parameters are specified in table A.3-9 for FR2 PUSCH with transform precoding enabled, additional DM-
RS position = pos0 and 1 transmission layer.

- FRC parameters are specified in table A.3-10 for FR2 PUSCH with transform precoding disabled, additional
DM-RS position = posl and 1 transmission layer.

- FRC parameters are specified in table A.3-11 for FR2 PUSCH with transform precoding disabled, additional
DM-RS position = posl and 2 transmission layer.

- FRC parameters are specified in table A.3-12 for FR2 PUSCH with transform precoding enabled, additional
DM-RS position = posl and 1 transmission layer.

Table A.3-1: Void

Table A.3-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = posl and 1 transmission layer (QPSK, R=193/1024)

Reference channel G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1-
A3-8 A3-9 A3-10 A3-11 A3-12 A3-13 A3-14
Subcarrier spacing (kHz) 15 15 15 30 30 30 30
Allocated resource blocks 25 52 106 24 51 106 273
CP-OFDM Symbols per 12 12 12 12 12 12 12
slot (Note 1)
Modulation QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Code rate (Note 2) 193/1024 | 193/1024 | 193/1024 | 193/1024 | 193/1024 | 193/1024 | 193/1024
Payload size (bits) 1352 2856 5768 1320 2792 5768 14856
Transport block CRC (bits) 16 16 24 16 16 24 24
Code block CRC size (bits) - - 24 - - 24 24
Number of code blocks - C 1 1 2 1 1 2 4
Code block size including
CRC (bits) (Note 2) 1368 2872 2920 1336 2808 2920 3744
Total ““mgl"gt"f bits per 7200 14976 30528 6912 14688 30528 78624
Total symbols per slot 3600 7488 15264 3456 7344 15264 39312

NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM
groups without data is 2, additional DM-RS position = pos1, lo=2 and | = 11 for PUSCH mapping type A, lo=0
and | =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].
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Table A.3-3: Void

Table A.3-4: FRC parameters for FR1 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = posl1 and 2 transmission layers (QPSK, R=193/1024)

Reference channel G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1-
A3-22 A3-23 A3-24 A3-25 A3-26 A3-27 A3-28
Subcarrier spacing (kHz) 15 15 15 30 30 30 30
Allocated resource blocks 25 52 106 24 51 106 273
CP-OFDM Symbols per 12 12 12 12 12 12 12
slot (Note 1)
Modulation QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Code rate (Note 2) 193/1024 | 193/1024 | 193/1024 | 193/1024 | 193/1024 | 193/1024 | 193/1024
Payload size (bits) 2728 5640 11528 2600 5512 11528 29736
Transport block CRC (bits) 16 24 24 16 24 24 24
Code block CRC size (bits) - 24 24 - 24 24 24
Number of code blocks - C 1 2 4 1 2 4 8
Code block size including
CRC (bits) (Note 2) 2744 2856 2912 2616 2792 2912 3744
Total ““mzleortc’f bits per 14400 29952 61056 13824 29376 61056 157248
Total symbols per slot 7200 14976 30528 6912 14688 30528 78624

NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM
groups without data is 2, additional DM-RS position = pos1, lo= 2 and | = 11 for PUSCH mapping type A, lo=0
and | = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

Table A.3-5: Void

Table A.3-6: FRC parameters for FR1 PUSCH performance requirements, transform precoding
enabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)

Reference channel G-FR1-A3-31 G-FR1-A3-32
Subcarrier spacing (kHz) 15 30
Allocated resource blocks 25 24
DFT-s-OFDM Symbols per slot (Note 1) 12 12
Modulation QPSK QPSK
Code rate (Note 2) 193/1024 193/1024
Payload size (hits) 1352 1320
Transport block CRC (bits) 16 16
Code block CRC size (bits) - -
Number of code blocks - C 1 1
Code block size including CRC (bits) (Note 2) 1368 1336
Total number of bits per slot 7200 6912
Total symbols per slot 3600 3456
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-
RS CDM groups without data is 2, additional DM-RS position = pos1, lo= 2 and | = 11 for PUSCH
mapping type A, lo= 0 and | = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211
[20].

NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].
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Table A.3-7: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=193/1024)

Reference channel G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A3-1 A3-2 A3-3 A3-4 A3-5
Subcarrier spacing (kHz) 60 60 120 120 120
Allocated resource blocks 66 132 32 66 132
CP-OFDM Symbols per slot (Note 1) 9 9 9 9 9
Modulation QPSK QPSK QPSK QPSK QPSK
Code rate (Note 2) 193/1024 | 193/1024 | 193/1024 | 193/1024 | 193/1024
Payload size (bits) 2664 5384 1320 2664 5384
Transport block CRC (bits) 16 24 16 16 24
Code block CRC size (bits) - 24 - - 24
Number of code blocks - C 1 2 1 1 2
Code block size including CRC (bits) (Note 2) 2680 2728 1336 2680 2728
Total number of bits per slot 14256 28512 6912 14256 28512
Total symbols per slot 7128 14256 3456 7128 14256
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, additional DM-RS position = pos0 with lo= 0 as per table 6.4.1.1.3-3 of
TS 38.211 [20].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

Table A.3-8: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos0 and 2 transmission layers (QPSK, R=193/1024)

Reference channel G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A3-6 A3-7 A3-8 A3-9 A3-10
Subcarrier spacing (kHz) 60 60 120 120 120
Allocated resource blocks 66 132 32 66 132
CP-OFDM Symbols per slot (Note 1) 9 9 9 9 9
Modulation QPSK QPSK QPSK QPSK QPSK
Code rate (Note 2) 193/1024 | 193/1024 | 193/1024 | 193/1024 | 193/1024
Payload size (bits) 5384 10752 2600 5384 10752
Transport block CRC (bits) 24 24 16 24 24
Code block CRC size (bits) 24 24 - 24 24
Number of code blocks - C 2 3 1 2 3
Code block size including CRC (bits) (Note 2) 2728 3616 2616 2728 3616
Total number of bits per slot 28512 57024 13824 28512 57024
Total symbols per slot 14256 28512 6912 14256 28512

NOTE 1:

TS 38.211 [20].
NOTE 2:

Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, additional DM-RS position = pos0 with lo= 0 as per table 6.4.1.1.3-3 of
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Table A.3-9: FRC parameters for FR2 PUSCH performance requirements, transform precoding
enabled, additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=193/1024)

Reference channel G-FR2-A3-11 G-FR2-A3-12
Subcarrier spacing (kHz) 60 120
Allocated resource blocks 30 30

DFT-s-OFDM Symbols per slot (Note 1) 9 9
Modulation QPSK QPSK
Code rate (Note 2) 193/1024 193/1024
Payload size (bits) 1224 1224
Transport block CRC (bits) 16 16
Code block CRC size (bits) - -
Number of code blocks - C 1 1
Code block size including CRC (bits) (Note 2) 1240 1240
Total number of bits per slot 6480 6480
Total symbols per slot 3240 3240

NOTE 1:

6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2:

DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-
RS CDM groups without data is 2, additional DM-RS position = pos0 with lo= 0 as per table

Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

Table A.3-10: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)

Reference channel G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A3-13 A3-14 A3-15 A3-16 A3-17
Subcarrier spacing (kHz) 60 60 120 120 120
Allocated resource blocks 66 132 32 66 132
CP-OFDM Symbols per slot (Note 1) 8 8 8 8 8
Modulation QPSK QPSK QPSK QPSK QPSK
Code rate (Note 2) 193/1024 | 193/1024 | 193/1024 | 193/1024 | 193/1024
Payload size (bits) 2408 4744 1160 2408 4744
Transport block CRC (bits) 16 24 16 16 24
Code block CRC size (bits) - 24 - - 24
Number of code blocks - C 1 2 1 1 2
Code block size including CRC (bits) (Note 2) 2424 2408 1176 2424 2408
Total number of bits per slot 12672 25344 6144 12672 25344
Total symbols per slot 6336 12672 3072 6336 12672

NOTE 1:

6.4.1.1.3-3 of TS 38.211 [20].

NOTE 2:

Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, additional DM-RS position = pos1 with lo= 0 and | = 8 as per table
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Table A.3-11: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos1 and 2 transmission layers (QPSK, R=193/1024)

Reference channel G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A3-18 A3-19 A3-20 A3-21 A3-22
Subcarrier spacing (kHz) 60 60 120 120 120
Allocated resource blocks 66 132 32 66 132
CP-OFDM Symbols per slot (Note 1) 8 8 8 8 8
Modulation QPSK QPSK QPSK QPSK QPSK
Code rate (Note 2) 193/1024 | 193/1024 | 193/1024 | 193/1024 | 193/1024
Payload size (bits) 4744 9480 2408 4744 9480
Transport block CRC (bits) 24 24 16 24 24
Code block CRC size (bits) 24 24 - 24 24
Number of code blocks - C 2 3 1 2 3
Code block size including CRC (bits) (Note 2) 2408 3192 2424 2408 3192
Total number of bits per slot 25344 50688 12288 25344 50688
Total symbols per slot 12672 25344 6144 12672 25344
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, additional DM-RS position = pos1 with lo= 0 and | = 8 as per table
6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

Table A.3-12: FRC parameters for FR2 PUSCH performance requirements, transform precoding
enabled, additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)

Reference channel G-FR2-A3-23 G-FR2-A3-24
Subcarrier spacing (kHz) 60 120
Allocated resource blocks 30 30
DFT-s-OFDM Symbols per slot (Note 1) 8 8
Modulation QPSK QPSK
Code rate (Note 2) 193/1024 193/1024
Payload size (bits) 1128 1128
Transport block CRC (bits) 16 16
Code block CRC size (bits) - -
Number of code blocks - C 1 1
Code block size including CRC (bits) (Note 2) 1144 1144
Total number of bits per slot 5760 5760
Total symbols per slot 2880 2880
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-
RS CDM groups without data is 2, additional DM-RS position = pos1 with lo= 0 and | = 8 as per
table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].
A.4  Fixed Reference Channels for performance

requirements (16QAM, R=658/1024)

The parameters for the reference measurement channels are specified in table A.4-2 and table A.4-4 for FR1 PUSCH
performance requirements:

- FRC parameters are specified in table A.4-2 for FR1 PUSCH with transform precoding disabled, additional DM-
RS position = posl and 1 transmission layer.

- FRC parameters are specified in table A.4-4 for FR1 PUSCH with transform precoding disabled, additional DM-
RS position = posl and 2 transmission layers.

The parameters for the reference measurement channels are specified in table A.4-5 to table A.4-8 for FR2 PUSCH
performance requirements:

- FRC parameters are specified in table A.4-5 for FR2 PUSCH with transform precoding disabled, additional DM-
RS position = pos0 and 1 transmission layer.
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FRC parameters are specified in table A.4-6 for FR2 PUSCH with transform precoding disabled, additional DM-
FRC parameters are specified in table A.4-7 for FR2 PUSCH with transform precoding disabled, additional DM-

FRC parameters are specified in table A.4-8 for FR2 PUSCH with transform precoding disabled, additional DM-

Table A.4-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = posl and 1 transmission layer (16QAM, R=658/1024)

Reference channel G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1-
A4-8 A4-9 A4-10 A4-11 A4-12 A4-13 A4-14
Subcarrier spacing (kHz) 15 15 15 30 30 30 30
Allocated resource blocks 25 52 106 24 51 106 273
CP-OFDM Symbols per 12 12 12 12 12 12 12
slot (Note 1)
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM 16QAM 16QAM
Code rate (Note 2) 658/1024 | 658/1024 | 658/1024 | 658/1024 | 658/1024 | 658/1024 | 658/1024
Payload size (bits) 9224 19464 38936 8968 18960 38936 100392
Transport block CRC (bits) 24 24 24 24 24 24 24
Code block CRC size (bits) 24 24 24 24 24 24 24
Number of code blocks - C 2 3 5 2 3 5 12
Code block size including
CRC (bits) (Note 2) 4648 6520 7816 4520 6352 7816 8392
Total ““mgl"gt"f bits per 14400 29952 61056 13824 29376 61056 157248
Total symbols per slot 3600 7488 15264 3456 7344 15264 39312

NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM
groups without data is 2, additional DM-RS position = pos1, lo=2 and | = 11 for PUSCH mapping type A, lo=0

and | = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

Table A.4-3: Void

Table A.4-4: FRC parameters for FR1 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=658/1024)

Reference channel G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1-
A4-22 A4-23 A4-24 A4-25 A4-26 A4-27 A4-28
Subcarrier spacing (kHz) 15 15 15 30 30 30 30
Allocated resource blocks 25 52 106 24 51 106 273
CP-OFDM Symbols per 12 12 12 12 12 12 12
slot (Note 1)
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM 16QAM 16QAM
Code rate (Note 2) 658/1024 | 658/1024 | 658/1024 | 658/1024 | 658/1024 | 658/1024 | 658/1024
Payload size (bits) 18432 38936 77896 17928 37896 77896 200808
Transport block CRC (bits) 24 24 24 24 24 24 24
Code block CRC size (bits) 24 24 24 24 24 24 24
Number of code blocks - C 3 5 10 3 5 10 24
Code block size including
CRC (bits) (Note 2) 6176 7816 7816 6008 7608 7816 8392
Total ““mgl"gt"f bits per 28800 59904 122112 27648 58752 122112 | 314496
Total symbols per slot 7200 14976 30528 6912 14688 30528 78624

NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM
groups without data is 2, additional DM-RS position = pos1, lo=2 and | = 11 for PUSCH mapping type A, lo=0

and | = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].
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Table A.4-5: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)

Reference channel G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A4-1 A4-2 A4-3 A4-4 A4-5
Subcarrier spacing (kHz) 60 60 120 120 120
Allocated resource blocks 66 132 32 66 132
CP-OFDM Symbols per slot (Note 1) 9 9 9 9 9
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM
Code rate (Note 2) 658/1024 | 658/1024 | 658/1024 | 658/1024 | 658/1024
Payload size (bits) 18432 36896 8968 18432 36896
Transport block CRC (bits) 24 24 24 24 24
Code block CRC size (bits) 24 24 24 24 24
Number of code blocks - C 3 5 2 3 5
Code block size including CRC (bits) (Note 2) 6176 7408 4520 6176 7408
Total number of bits per slot 28512 57024 13824 28512 57024
Total symbols per slot 7128 14256 3456 7128 14256

NOTE 1:

TS 38.211 [20].
NOTE 2:

Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, additional DM-RS position = pos0 with lo= 0 as per table 6.4.1.1.3-3 of

Table A.4-6: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos0 and 2 transmission layers (16QAM, R=658/1024)

Reference channel G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A4-6 A4-7 A4-8 A4-9 A4-10
Subcarrier spacing (kHz) 60 60 120 120 120
Allocated resource blocks 66 132 32 66 132
CP-OFDM Symbols per slot (Note 1) 9 9 9 9 9
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM
Code rate (Note 2) 658/1024 | 658/1024 | 658/1024 | 658/1024 | 658/1024
Payload size (bits) 36896 73776 17928 36896 73776
Transport block CRC (bits) 24 24 24 24 24
Code block CRC size (bits) 24 24 24 24 24
Number of code blocks - C 5 9 3 5 9
Code block size including CRC (bits) (Note 2) 7408 8224 6008 7408 8224
Total number of bits per slot 57024 114048 27648 57024 114048
Total symbols per slot 14256 28512 6912 14256 28512

NOTE 1:

TS 38.211 [20].

NOTE 2:

Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, additional DM-RS position = pos0 with lo= 0 as per table 6.4.1.1.3-3 of
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Table A.4-7: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)

Reference channel G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A4-11 A4-12 A4-13 A4-14 A4-15
Subcarrier spacing (kHz) 60 60 120 120 120
Allocated resource blocks 66 132 32 66 132
CP-OFDM Symbols per slot (Note 1) 8 8 8 8 8
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM
Code rate (Note 2) 658/1024 | 658/1024 | 658/1024 | 658/1024 | 658/1024
Payload size (bits) 16392 32776 7936 16392 32776
Transport block CRC (bits) 24 24 24 24 24
Code block CRC size (bits) 24 24 - 24 24
Number of code blocks - C 2 4 1 2 4
Code block size including CRC (bits) (Note 2) 8232 8224 7960 8232 8224
Total number of bits per slot 25344 50688 12288 25344 50688
Total symbols per slot 6336 12672 3072 6336 12672
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, additional DM-RS position = pos1 with lo= 0 and | = 8 as per table
6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

Table A.4-8: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = posl and 2 transmission layers (16QAM, R=658/1024)

Reference channel G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A4-16 A4-17 A4-18 A4-19 A4-20
Subcarrier spacing (kHz) 60 60 120 120 120
Allocated resource blocks 66 132 32 66 132
CP-OFDM Symbols per slot (Note 1) 8 8 8 8 8
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM
Code rate (Note 2) 658/1024 | 658/1024 | 658/1024 | 658/1024 | 658/1024
Payload size (bits) 32776 65576 15880 32776 65576
Transport block CRC (bits) 24 24 24 24 24
Code block CRC size (bits) 24 24 24 24 24
Number of code blocks - C 4 8 2 4 8
Code block size including CRC (bits) (Note 2) 8224 8224 7976 8224 8224
Total number of bits per slot 50688 101376 24576 50688 101376
Total symbols per slot 12672 25344 6144 12672 25344
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, additional DM-RS position = pos1 with lo= 0 and | = 8 as per table
6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

A.5

requirements (64QAM, R=567/1024)

The parameters for the reference measurement channels are specified in table A.5-2 for FR1 PUSCH performance
requirements with transform precoding disabled, additional DM-RS position = posl and 1 transmission layer.

Fixed Reference Channels for performance

The parameters for the reference measurement channels are specified in table A.5-3 to table A.5-4 for FR2 PUSCH

performance regquirements:

- FRC parameters are specified in table A.5-3 for FR2 PUSCH with transform precoding disabled, additional DM-
RS position = pos0 and 1 transmission layer.

- FRC parameters are specified in table A.5-4 for FR2 PUSCH with transform precoding disabled, additional DM-
RS position = posl and 1 transmission layer.
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Table A.5-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)

Reference channel G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1- G-FR1-
A5-8 A5-9 A5-10 A5-11 Ab-12 A5-13 A5-14
Subcarrier spacing (kHz) 15 15 15 30 30 30 30
Allocated resource blocks 25 52 106 24 51 106 273
CP-OFDM Symbols per 12 12 12 12 12 12 12
slot (Note 1)
Modulation 640AM 640AM 64Q0AM 64Q0AM 64Q0AM 64Q0AM 64Q0AM
Code rate (Note 2) 567/1024 | 567/1024 | 567/1024 | 567/1024 | 567/1024 | 567/1024 | 567/1024
Payload size (bits) 12040 25104 50184 11528 24576 50184 131176
Transport block CRC (bits) 24 24 24 24 24 24 24
Code block CRC size (bits) 24 24 24 24 24 24 24
Number of code blocks - C 2 3 6 2 3 6 16
Code block size including
CRC (bits) (Note 2) 6056 8400 8392 5800 8224 8392 8224
Total ““mzleortc’f bits per 21600 44928 91584 20736 44064 91584 235872
Total symbols per slot 3600 7488 15264 3456 7344 15264 39312
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM

groups without data is 2, additional DM-RS position = pos1, lo= 2 and | = 11 for PUSCH mapping type A, lo=0
and | = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

Table A.5-3: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=567/1024)

Reference channel G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A5-1 Ab-2 A5-3 A5-4 A5-5
Subcarrier spacing (kHz) 60 60 120 120 120
Allocated resource blocks 66 132 32 66 132
CP-OFDM Symbols per slot (Note 1) 9 9 9 9 9
Modulation 640AM 640AM 64Q0AM 64QAM 640AM
Code rate (Note 2) 567/1024 567/1024 567/1024 567/1024 567/1024
Payload size (bits) 23568 47112 11528 23568 47112
Transport block CRC (bits) 24 24 24 24 24
Code block CRC size (bits) 24 24 24 24 24
Number of code blocks - C 3 6 2 3 6
Code bhlock size including CRC (bits) (Note 2) 7888 7880 5800 7888 7880
Total number of bits per slot 42768 85536 20736 42768 85536
Total symbols per slot 7128 14256 3456 7128 14256
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, additional DM-RS position = pos0 with lo= 0 as per table 6.4.1.1.3-3 of
TS 38.211 [20].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].
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Table A.5-4: FRC parameters for FR2 PUSCH performance requirements, transform precoding
disabled, additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)

Reference channel G-FR2- G-FR2- G-FR2- G-FR2- G-FR2-
A5-6 A5-7 A5-8 A5-9 A5-10
Subcarrier spacing (kHz) 60 60 120 120 120
Allocated resource blocks 66 132 32 66 132
CP-OFDM Symbols per slot (Note 1) 8 8 8 8 8
Modulation 640AM 64Q0AM 64Q0AM 64Q0AM 64Q0AM
Code rate (Note 2) 567/1024 | 567/1024 | 567/1024 | 567/1024 | 567/1024
Payload size (bits) 21000 42016 10248 21000 42016
Transport block CRC (bits) 24 24 24 24 24
Code block CRC size (bits) 24 24 24 24 24
Number of code blocks - C 3 5 2 3 5
Code block size including CRC (bits) (Note 2) 7032 8432 5160 7032 8432
Total number of bits per slot 38016 76032 18432 38016 76032
Total symbols per slot 6336 12672 3072 6336 12672
NOTE 1: DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS
CDM groups without data is 2, additional DM-RS position = pos1 with lo= 0 and | = 8 as per table
6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].

A.6 PRACH Test preambles

Table A.6-1 Test preambles for Normal Mode in FR1

Burst format | SCS (kHz) | Ncs | Logical sequence index v
0 1.25 13 22 32

Al, A2, A3, 15 23 0 0

B4, CO, C2 30 46 0 0

Table A.6-2 Test preambles for Normal Mode in FR2

Burst format | SCS (kHz) | Ncs | Logical sequence index v
Al, A2, A3, 60 69 0
B4, CO, C2 120 69 0

oo
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Annex B (normative):
Environmental requirements for the BS equipment

B.1 General

For each test in the present document, the environmental conditions under which the BSisto be tested are defined.

For OTA requirements where it is not possible to environmentally control the entire calibrated OTA chamber either
localised control of the BS hardware or alternative OTA measurements which are then related to the original
specification are acceptable, see annex B.7.

B.2 Normal test environment

When a normal test environment is specified for atest, the test should be performed within the minimum and maximum
limits of the conditions stated in table D.1.

Table B.1: Limits of conditions for normal test environment

Condition Minimum Maximum
Barometric pressure 86 kPa 106 kPa
Temperature 15 °C 30 °C
Relative humidity 20 % 85 %
Power supply Nominal, as declared by the manufacturer
Vibration Negligible

The ranges of barometric pressure, temperature and humidity represent the maximum variation expected in the
uncontrolled environment of atest laboratory. If it is not possible to maintain these parameters within the specified
limits, the actual values shall be recorded in the test report.

NOTE: Thismay, for instance, be the case for measurements of radiated emissions performed on an open field
test site.

B.3 Extreme test environment

The manufacturer shall declare one of the following:
1) The equipment class for the equipment under test, as defined in the IEC 60 721-3-3 [7];
2) The equipment class for the equipment under test, as defined in the IEC 60 721-3-4 [§];

3) The equipment that does not comply with the mentioned classes, the relevant classes from IEC 60 721 [9]
documentation for temperature, humidity and vibration shall be declared.

NOTE: Reduced functionality for conditions that fall outside of the standard operational conditionsis not tested
in the present document. These may be stated and tested separately.

B.3.1 Extreme temperature

When an extreme temperature test environment is specified for atest, the test shall be performed at the standard
minimum and maximum operating temperatures defined by the manufacturer's declaration for the equipment under test.

Minimum temperature:

The test shall be performed with the environment test equipment and methods including the required environmental
phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-1 [10].
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Maximum temper ature:

The test shall be performed with the environmental test equi pment and methods including the required environmental
phenomenainto the equipment, conforming to the test procedure of IEC 60 068-2-2 [11].

NOTE: Itisrecommended that the equipment is made fully operational prior to the equipment being taken to its
lower operating temperature.

B.4  Vibration

When vibration conditions are specified for atest, the test shall be performed while the equipment is subjected to a
vibration sequence as defined by the manufacturer's declaration for the equipment under test. This shall use the
environmental test equipment and methods of inducing the required environmental phenomenain to the equipment,
conforming to the test procedure of IEC 60 068-2-6 [12]. Other environmental conditions shall be within the ranges
specified in annex B.2.

NOTE: The higher levels of vibration may induce undue physical stressin to equipment after a prolonged series
of tests. The testing body should only vibrate the equipment during the RF measurement process.

B.5 Power supply

When extreme power supply conditions are specified for atest, the test shall be performed at the standard upper and
lower limits of operating voltage defined by manufacturer's declaration for the equipment under test.

Upper voltage limit:

The equipment shall be supplied with a voltage equal to the upper limit declared by the manufacturer (as measured at
the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum
temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [10]
Test Ab/Ad and IEC 60 068-2-2 [11] Test Bb/Bd: Dry heat.

Lower voltage limit:

The equipment shall be supplied with a voltage equal to the lower limit declared by the manufacturer (as measured at
the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum
temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [10]
Test Ab/Ad and |EC 60 068-2-2 [11] Test Bb/Bd: Dry heat.

B.6 Measurement of test environments

The measurement accuracy of the BS test environments defined in annex B shall be:

Pressure: +5kPa
Temperature: 12 degrees
Relative humidity: 5%

DC voltage: +1.0%
AC voltage: +15%
Vibration: 10%

Vibration frequency: 0.1 Hz

The above values shall apply unless the test environment is otherwise controlled and the specification for the control of
the test environment specifies the uncertainty for the parameter.
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B.7 OTA extreme test methods

B.7.1 Direct far field method

The BS under test is placed inside a sealed RF transparent environmental enclosure, as showed in Figure B.7.1-1. This
is connected to an environment control system which regulates the temperature inside the enclosure. The remaining
equipment inside the OTA chamber (any suitable antenna test range chamber type is acceptable) is outside the
environmental control and is at nominal temperature. Positioners, test antennas and all other OTA test equipment do not
need to be specified over the extreme temperature range.

Radome like \/W\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/

enclosure > Test system
Calibrated point
1

ANAAN

! Test
NRBS | antenna
Temperature '
control ! \L
system !
Y © ! >O Measurement
equipment
0y ¢
1
1

declared coordinate reference point
and orientation

JAVAVAVAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVA

Test system enclosure

Figure B.7.1-1: Measurement set up for extreme conditions for EIRP accuracy using direct far field
method

The presence of the environmental chamber inside the OTA chamber may affect the measurement accuracy due to
additional reflections and refractions, also the loss through the environmental enclosure may not be consistent with
direction as the path through the radome may vary with angle. Hence the system should be calibrated in all tested
directions, frequencies and temperatures if necessary.

NOTE: Currently only asingle direction is specified for extreme testing so a single calibration direction is sufficient.

Conformance may be demonstrated by measuring the difference between the nominal measurement and the extreme
measurement (Asample) OF bY measuring Prmax.c,eirp, extreme directly.

Measure EIRP for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for
particular beam direction pair as EIRP = EIRPy + EIRPp.

B.7.2 Relative method

The BS under test is placed inside a small (compared to afar field chamber) anechoic chamber which is both RF a
screened and suitable for environmental conditioning. The RF conditions inside the chamber are absorptive and capable
of dissipating the power of the BS when radiating. A sample antenna or RF probe are placed in alocation which givesa
sample of the main beam EIRP but does not have to accurately measure the EIRP directly, instead the near-field
response is measured. For this method test components are exposed to the full temperature range for example the test
antenna/probe, cables, absorbers etc. may change as a function of temperature.

Using the relative method it is also necessary to measure the EIRP under nominal conditions using an appropriately
calibrated far field (or near filed) test range to obtain Pra ¢ eire.
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Small shield
anechoic and
environmental

chamber
Test
antenna/
Probe
Temperature
control
system Measurement
equipment

Figure B.7.2-1: Measurement set up for extreme conditions for EIRP accuracy using difference
method

M easurements from the test antenna/probe are taken under nominal conditions and extreme conditions to cal culate
(Asampie)- The difference between the nominal and extreme conditions (Asampie) IS then used along with the nominal EIRP
measurement (Pmax.c.eirp) Made in the appropriate far field or near field chamber and compared against the extreme
requirement. As follows:

Pmax,c,EIRP, extreme = Pmax,c,EIRP + Ample-

Measure EIRP for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for
particular beam direction pair as EIRP = EIRP,: + EIRPp.
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Annex C (informative):
Test tolerances and derivation of test requirements

The test requirements explicitly defined in this specification have been calculated by relaxing the minimum
requirements of the core specification TS 38.104 [2] using the test tolerances (TT) defined here. Whenthe TT valueis
zero, the test requirement will be the same as the minimum requirement. When the TT value is non-zero, the test
requirements will differ from the minimum requirements, and the formula used for this relaxation is given in the
following tables.

The TTora values are derived from OTA Test System uncertainties, regulatory requirements and criticality to system
performance. Asaresult, the TTora values may sometimes be set to zero.

The TTora values should not be modified for any reason e.g. to take account of commonly known OTA Test System
errors (such as mismatch, cable loss, etc.).

Note that aformulafor applying TTora valuesis provided for all OTA tests, even those with atest tolerance of zero.
Thisis necessary in the case where the OTA Test System uncertainty is greater than that allowed in clause 4.1.2. In this
event, the excess error shall be subtracted from the defined TTora valuein order to generate the correct tightened test
requirements as defined in this annex.
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C.1 Measurement of transmitter

Table C.1-1: Derivation of test requirements (FR1 OTA transmitter tests)
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Test

Minimum requirement in
TS 38.104 [2]

Test Tolerance
(TToTA)

Test requirement in the
present document

6.2 Radiated transmit
power

See TS 38.104 [2], clause
9.2

Normal conditions:

1.1dB, f<3.0 GHz
1.3dB,3.0GHz<f<4.2 GHz
1.3dB, 4.2 GHz<f<6.0 GHz
Extreme conditions:
2.5dB,f<3.0 GHz
2.6dB,3.0GHz<f<4.2 GHz
2.6 dB, 4.2 GHz<f<6.0 GHz

Formula:

Upper limit + TT, Lower limit—TT

6.3 OTA base station
output power

See TS 38.104 [2], clause
9.3

1.4dB,f=<3.0 GHz
1.5dB,3.0 GHz<f=<4.2 GHz
1.5dB,4.2 GHz<f<6.0 GHz

Formula:

Upper limit + TT, Lower limit—TT

6.4 OTA output power
dynamics

See TS 38.104 [2], clause
9.4

0.4 dB

Formula:

Total power dynamic range — TT

6.5.1 OTA transmitter
OFF power

See TS 38.104 [2], clause
9.5.2

3.4dB,f=<3.0GHz
3.6 dB, 3.0GHz < f < 4.2GHz
3.6 dB, 4.2GHz < f < 6.0GHz

Formula:
Minimum Requirement + TT

6.6.2 OTA frequency
Error

See TS 38.104 [2], clause
9.6.1

12 Hz

Formula:
Frequency Error limit + TT

6.6.3 OTA Modulation |See TS 38.104 [2], clause |1% Formula:

quality (EVM) 9.6.2 EVM limit + TT

6.6.4 OTA time See TS 38.104 [2], clause |25 ns

alignment error 9.6.3

6.7.2 OTA occupied |[See TS 38.104 [2], clause |0 Hz Formula:

bandwidth 9.7.2 Minimum Requirement + TT
6.7.3 OTA Adjacent |See TS 38.104 [2], clause |Relative: Formula:

Channel Leakage
Power Ratio (ACLR)

9.7.3

1.0dB, f =< 3.0GHz
1.2dB, 3.0GHz < f < 4.2GHz
1.2dB, 4.2GHz < f < 6.0GHz

Absolute:
0dB

Relative limit - TT
Absolute limit +TT

6.7.4 OTA operating
band unwanted
emissions

See TS 38.104 [2], clause
9.7.4

Offsets < 10MHz

1.8 dB, f<3.0GHz

2 dB, 3.0GHz < f<4.2GHz
2 dB, 4.2GHz < f< 6.0GHz

Offsets 2 10MHz

Formula:
Minimum Requirement + TT

0dB
6.7.5.2General See TS 38.104 [2], clause |0 dB Formula:
transmitter spurious 9.7.5.2.2 Minimum Requirement + TT
emissions
requirements
Category A
6.7.5.2General See TS 38.104 [2], clause |0 dB Formula:

transmitter spurious
emissions
requirements
Category B

9.75.2.2

Minimum Requirement + TT

6.7.5.3 Protection of
the BS receiver of own
or different BS

See TS 38.104 [2], clause
9.75.2.3

3.1dB, f<3.0GHz
3.3dB, 3.0GHz < f<4.2GHz
3.4dB, 4.2GHz < f<6.0GHz

Formula:
Minimum Requirement + TT

6.7.5.4 Additional
spurious emissions
requirements

See TS 38.104 [2], clause
9.75.24

2.6dB,f<3GHz
3.0dB,3GHz<f=<4.2GHz
3.5dB,4.2 GHz<f<6 GHz

For co-existence with PHS
0dB

Formula:
Minimum Requirement + TT

6.7.5.5 Co-location
with other base
stations

See TS 38.104 [2], clause
9.7.5.25

3.1dB, f<3.0GHz
3.3dB, 3.0GHz < f<4.2GHz
3.4dB, 4.2GHz < f<6.0GHz

Formula:
Minimum Requirement + TT

6.8 OTA transmitter
intermodulation

See TS 38.104 [2], clause
9.8

0dB
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Table C.1-2: Derivation of test requirements (FR2 OTA transmitter tests)

Test

Minimum requirement in
TS 38.104 [2]

Test Tolerance
(TTorta)

Test requirement in the
present document

6.2 Radiated transmit
power

See TS 38.104 [2], clause
9.2

Normal conditions:

1.7dB, 24.25GHz<f =
29.5GHz

2.0dB, 37GHz < f = 40GHz
Extreme conditions:

3.1dB, 24.25GHz<f =
29.5GHz

3.3dB, 37GHz < f = 40GHz

Formula:
Upper limit + TT, Lower limit—TT

6.3 OTA base station
output power

See TS 38.104 [2], clause
9.3

2.1dB, 24.25GHz <f =
29.5GHz
2.4 dB, 37GHz < f = 40GHz

Formula:
Upper limit + TT, Lower limit—TT

6.4 OTA output power
dynamics

See TS 38.104 [2], clause
9.4

0.4dB

Formula:
Total power dynamic range — TT

6.5.1 OTA transmitter
OFF power

See TS 38.104 [2], clause
9.5.2

2.9dB, 24.25GHz<f =
29.5GHz
3.3dB, 37GHz < f = 40GHz

Formula:
Minimum Requirement + TT

6.6.2 OTA frequency
Error

See TS 38.104 [2], clause
9.6.1

12 Hz

Formula:
Frequency Error limit + TT

6.6.3 OTA Modulation [See TS 38.104 [2], clause |1 % Formula:
quality (EVM) 9.6.2 EVM limit + TT
6.6.4 OTA time See TS 38.104 [2], clause |25 ns
alignment error 9.6.3
6.7.2 OTA occupied |See TS 38.104 [2], clause |0 Hz Formula:
bandwidth 9.7.2 Minimum Requirement + TT
6.7.3 OTA Adjacent |[See TS 38.104 [2], clause |Relative: Formula:
Channel Leakage 9.7.3 2.3dB, 24.25GHz <f = Relative limit - TT
Power Ratio (ACLR) 29.5GHz Absolute limit +TT
2.6 dB, 37GHz < f = 40GHz
Absolute:
2.7dB, 24.25GHz <f =
29.5GHz

2.7 dB, 37GHz < f = 40GHz

6.7.4 OTA operating
band unwanted
emissions

See TS 38.104 [2], clause
9.7.4

0 MHz < Af < 0.1*BWcontiguous
2.7dB, 24.25GHz<f =
29.5GHz

2.7 dB, 37GHz < f = 40GHz
0.1*BW contiguous < Af < Afmax
0dB

Formula:
Minimum Requirement + TT

6.7.5.2General See TS 38.104 [2], clause |0 dB Formula:

transmitter spurious 9.7.5.3.2 Minimum Requirement + TT
emissions

requirements

Category A

6.7.5.2General See TS 38.104 [2], clause |0 dB Formula:

transmitter spurious
emissions
requirements
Category B

9.7.5.3.2

Minimum Requirement + TT
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C.2

Measurement of receiver

Table C.2-1: Derivation of test requirements (FR1 OTA receiver tests)

Test Minimum requirement in Test Tolerance Test requirement in the present
TS 38.104 [2] (TTora) document
7.2 OTA See TS 38.104 [2], clause 10.2 |1.3 dB, f<3.0 GHz Formula:
sensitivity 1.4dB, 3.0 GHz<f=<4.2GHz |Declared Minimum EIS +TT
1.6dB, 4.2 GHz<f=<6.0 GHz
7.30TA See TS 38.104 [2], clause 10.3 |1.3dB, f<3.0 GHz Formula:
reference 1.4dB,3.0GHz<f<42GHz |EISrersens + TT
sensitivity level 1.6 dB, 4.2 GHz <f<6.0 GHz
7.4 OTA dynamic |See TS 38.104 [2], clause 10.4 |0.3dB,f<6 GHz Formula:
range Wanted signal power + TT
Interferer signal power unchanged.
751 OTA See TS 38.104 [2], clause 0dB Formula:
adjacent channel |10.5.1 Wanted signal power + TT
selectivity
Interferer signal power unchanged.
7.5.2 In-band See TS 38.104 [2], clause 0dB Formula:
blocking 10.5.2 Wanted signal power + TT
(General)
Interferer signal power unchanged.
7.5.2 In-band See TS 38.104 [2], clause 0dB Formula:
blocking 10.5.2 Wanted signal power + TT
(Narrowband)
Interferer signal power unchanged.
7.6 OTA out-of-  [See TS 38.104 [2], clause 10.6 |0 dB Formula:
band blocking Wanted signal power + TT
(General)
Interferer signal power unchanged.
7.6 OTA out-of- |See TS 38.104 [2], clause 10.6 [0 dB Formula:
band blocking Wanted signal power unchanged
(Co-location)
Interferer signal power - TT.
7.7 OTA receiver [See TS 38.104 [2], clause 10.7 |0 dB Formula:
spurious Minimum Requirement + TT
emissions
7.80TA receiver |See TS 38.104 [2], clause 10.8 [0 dB Formula:

intermodulation

Wanted signal power + TT

Interferer signal power unchanged

7.90TA in-
channel
selectivity

See TS 38.104 [2], clause 10.9

1.7 dB, f<3.0 GHz

2.1dB,3.0GHz<f=<4.2GHz
2.40dB,4.2 GHz<f<6.0 GHz

Formula:
Wanted signal power + TT

Interferer signal power unchanged

ETSI




3GPP TS 38.141-2 version 15.5.0 Release 15

241

ETSI TS 138 141-2 V15.5.0 (2020-04)

Table C.2-2: Derivation of test requirements (FR2 OTA receiver tests)

Test Minimum requirement in Test Tolerance Test requirement in the present
TS 38.104 [2] (TTora) document
7.30TA See TS 38.104 [2], clause 10.3 |2.4dB, 24.25GHz<f = Formula:
reference 33.4 GHz ElISrersens+ TT
sensitivity level 2.4dB,37 GHz <f <
52.6 GHz
751 OTA See TS 38.104 [2], clause 0dB Formula:
adjacent channel |10.5.1 Wanted signal power + TT
selectivity
Interferer signal power unchanged.
7.5.2 In-band See TS 38.104 [2], clause 0dB Formula:
blocking 10.5.2 Wanted signal power + TT
Interferer signal power unchanged.
7.6 OTA out-of- |See TS 38.104 [2], clause 10.6 [0 dB Formula:
band blocking Wanted signal power + TT
Interferer signal power unchanged
7.70TA receiver [See TS 38.104 [2], clause 10.7 |0 dB Formula:
spurious Minimum Requirement + TT
emissions
7.8 OTA receiver [See TS 38.104 [2], clause 10.8 |0 dB Formula:

intermodulation

Wanted signal power + TT

Interferer signal power unchanged.

7.90TA in-
channel
selectivity

See TS 38.104 [2], clause 10.9

3.4dB,24.25GHz<f =
33.4 GHz
3.4dB,37GHz<f = 52.6
GHz

Formula:
Wanted signal power + TT

Interferer signal power unchanged.
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C.3

Measurement of performance requirements

Table C.3-1: Derivation of test requirements (FR1 OTA performance tests)

Test Minimum Requirement Test Test requirement in the present
in TS 38.104 [2] Tolerance document
(TTorta)

8.2.1 Performance requirements | See clause 11.2.1.1 0.6 dB Formula: SNR + TTota

for PUSCH with transform T-put limit unchanged

precoding disabled

8.2.2 Performance requirements | See clause 11.2.1.2 0.6 dB Formula: SNR + TTota

for PUSCH with transform T-put limit unchanged

precoding enabled

8.3.1 Performance requirements | See clause 11.3.1.2 0.6 dB Formula: SNR + TTorta

for PUCCH format 0 False ACK limit unchanged
Correct ACK limit unchanged

8.3.2 Performance requirements | See clause 11.3.1.3 0.6 dB Formula: SNR + TTota

for PUCCH format 1 False ACK limit unchanged
Correct ACK limit unchanged

8.3.3 Performance requirements | See clause 11.3.1.4 0.6 dB Formula: SNR + TTota

for PUCCH format 2 False ACK limit unchanged
Correct ACK limit unchanged
UCI BLER limit unchanged

8.3.4 Performance requirements | See clause 11.3.1.5 0.6 dB Formula: SNR + TTota

for PUCCH format 3 UCI BLER limit unchanged

8.3.5 Performance requirements | See clause 11.3.1.6 0.6 dB Formula: SNR + TTota

for PUCCH format 4 UCI BLER limit unchanged

8.4.1 PRACH false alarm See clause 11.4.1 0.6 dB for Formula: SNR + TTota

probability and missed detection fading cases PRACH False detection limit

0.3 dB for unchanged
AWGN cases | PRACH detection limit unchanged

Table C.3-2: Derivation of test requirements (FR2 OTA performance tests)

Test Minimum requirement Test Test requirement in the present
in TS 38.104 [2] Tolerance document
(TTota)

8.2.1 Performance requirements | See clause 11.2.2.1 0.6 dB Formula: SNR + TTota

for PUSCH with transform T-put limit unchanged

precoding disabled

8.2.2 Performance requirements | See clause 11.2.2.2 0.6 dB Formula: SNR + TTota

for PUSCH with transform T-put limit unchanged

precoding enabled

8.3.1 Performance requirements | See clause 11.3.2.2 0.6 dB Formula: SNR + TTota

for PUCCH format 0 False ACK limit unchanged
Correct ACK limit unchanged

8.3.2 Performance requirements | See clause 11.3.2.3 0.6 dB Formula: SNR + TTota

for PUCCH format 1 False ACK limit unchanged
Correct ACK limit unchanged

8.3.3 Performance requirements | See clause 11.3.2.4 0.6 dB Formula: SNR + TTota

for PUCCH format 2 False ACK limit unchanged
Correct ACK limit unchanged
UCI BLER limit unchanged

8.3.4 Performance requirements | See clause 11.3.2.5 0.6 dB Formula: SNR + TTota

for PUCCH format 3 UCI BLER limit unchanged

8.3.5 Performance requirements | See clause 11.3.2.6 0.6 dB Formula: SNR + TTota

for PUCCH format 4 UCI BLER limit unchanged

8.4.1 PRACH false alarm See clause 11.4.2 0.6 dB for Formula: SNR + TTota

probability and missed detection fading cases PRACH False detection limit

0.3 dB for unchanged
AWGN cases | PRACH detection limit unchanged
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Annex D (normative):
Calibration

OTA test requirements specific and OTA measurement chamber specific calibration (and measurement) procedures
were captured in TR 37.843 [16] for the OTA AAS BSfor the following requirements sets:

- TX and Rx directional requirements

In-band and out-of-band TRP requirements

Co-location requirements
- In-band and out-of-band blocking requirements

All the calibrations procedures captured for OTA AASBSin TR 37.843 [16] for the frequency range up to 4.2 GHz, are
assumed to be also applicable to BStype 1-H and BStype 1-O for the FR1 frequency range (i.e. up to 6 GHz), as well as
for BStype 2-O for the FR2 frequency range, unless stated otherwise.
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Annex E (informative):
OTA measurement system set-up

E.1 Transmitter

E.1.1 Radiated transmit power, OTA output power dynamics,
OTA transmitted signal quality, OTA occupied bandwidth,
and OTA transmit ON/OFF power (BS type 2-0)

VVVVVAVVVVVAVVVAVY v

Test system
Calibrated point
1

Test
antenna

0 /S
e oS e

I

declared coordinate reference point
and orientation

JAVAVAVAVAVAVAVAVAVAVAVAVAVAVA

Test system enclosure

NR BS

VWY

Figure E.1.1-1: Measurement set up for radiated transmit power, OTA output power dynamics, OTA
transmitted signal quality, OTA occupied bandwidth, and OTA transmit ON/OFF power (BS type 2-O)

The OTA chamber shown in figure E.1.1-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)
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E.1.2 OTA base station output power, OTA ACLR, OTA operating
band unwanted emissions

V

VVVVVAVVVVVVVAVVY

Test system declared coordinate reference point
Callbralted point and orientation

Test
antenna

>0

ANNAAN

Measurement receiver
Ll

Positioner

JAVAVAVAVAVAVAVAVAVAVAVAVAVAVA

Test system enclosure

Figure E.1.2-1: Measurement set up for OTA base station output power, OTA ACLR, OTA operating

band unwanted emissions

The OTA chamber shown in figure E.1.2-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)

E.1.3 OTA spurious emissions

V

VVVVVVAVVVVVVVV

Test system declared coordinate reference point
Calibrated point and orientation

Test
antenna

ANNNAN

| Measurement receiver

>0

Positioner

ANNNANNNNANNNANN

Test system enclosure

Figure E.1.3-1: Measurement set up for OTA spurious emissions

The OTA chamber shown in figure E.1.3-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, etc.).
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E.1.4 OTA co-location emissions, OTA transmit ON/OFF power
(BS type 1-0O)

VVVVVAVVVVVAVVVAVY

V

Test system declared coordinate reference point <
Calibrated point and orientation
1
NR BS i
! Test
1
antenna
! <

>_O | Measurement receiver
Ll

Positioner

Co-Location Test Antenna

ANNAANNANNNN

Test system enclosure

.SWitCh’ Measurement
limiter or Device
filter

Figure E.1.4-1: Measurement set up for OTA co-location emissions, OTA transmit ON/OFF power (BS
type 1-0O)

o‘

The OTA chamber shown in figure E.1.4-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)
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E.1.5 OTA transmitter intermodulation

V

Test system
Calibrated point

NR BS

Positioner

VVVVVAVVVVVAVVVVY

declared coordinate reference point
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Co-Location Test Antenna
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Test
antenna

>_O | Measurement receiver
Lad

ANNNAN

Test system enclosure

—

Signal Generator for the
interfering signal

Figure E.1.5-1: Measurement set up for OTA transmitter intermodulation

The OTA chamber shown in figure E.1.5-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, etc.). When injecting the interferer signal into the CLTA ports, a splitter
might be needed. For testing emission far out-of-band an additional test antenna might be needed.
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E.2 Receiver

E.2.1 OTA sensitivity and OTA reference sensitivity level

VVWVVVVVVVVVVVV

Test system

Calibrated point
Test antenna '
polarisation can X
be adjusted Test 1 NRBS
\ antenna i
B g © l)

s |

Signal generator for the > i )
297

wanted signal

JAVAVAYAVAY

declared coordinate reference point
and orientation

JAVAVAVAVAVAVAVAVAVAVAVAVAVAYAY

Test system
enclosure

Figure E.2.1-1: Measurement set up for OTA sensitivity and OTA reference sensitivity level

The OTA chamber shown in figure E.2.1-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, etc.).

E.2.2 OTA dynamic range

polarisation can
be adjusted

Signal Generator for the ATT1
wanted signal Test

antenna

S
> o

V

Test system
Calibrated point
1

NR BS

ANNAAN

Signal Generator for the

AWGN interfering signal ATT2

declared coordinate reference point
and orientation

ANNNANNNANANA

Test system enclosure

Figure E.2.2-1: Measurement set up for OTA dynamic range

The OTA chamber shown in figure E.2.2-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, etc.).
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E.2.3 OTA adjacent channel selectivity, general OTA blocking,
and OTA narrowband blocking

olarisation can
P > Test system

be adjusted <
) Calibrated point
i
Signal Gt_anerator for the ATT1 ' NRBS
wanted signal Test '
antenna I
1
= \[ <) '&) <
~~~~~ !
Hybrid (‘)—K‘/ 409 : )
i
1
1
Signal Generator for the 1
interfering signal ATT2 1
1

declared coordinate reference point
and orientation

JAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA

Test system enclosure

Figure E.2.3-1: Measurement set up for OTA ACS and OTA narrowband blocking

The OTA chamber shown in figure E.2.3-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, etc.).

polarisation can
be adjusted > Test system
Calibrated point
1

Signal Generator for the ATTL NR BS
wanted signal Test
antenna

> o ox
X :-

Termination

JAVAVAVAVAVA

> 0 @

Signal Generator for the
interfering signal ATT2

declared coordinate reference point
and orientation

JAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA

Test system enclosure

Figure E.2.3-2: Measurement set up for general OTA blocking

The OTA chamber shown in figure E.2.3-2 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, etc.).

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 250 ETSI TS 138 141-2 V15.5.0 (2020-04)

E.2.4 OTA blocking

E.2.4.1 General OTA out-of-band blocking

VVVVVVVVVVAVVVVV

Test antenna
Test system

polarisation can > Test antenna Calibrated point <
be adjusted \ (in band) ! §

1
\l i NRBS
—, 1
Signal Generator for the < !
wanted signal ) < 9 L
1
Signal Generator for the 2 2y 4 o7 @
interfering signal O;—< \

Test antenna
(out of band)

declared coordinate reference point
and orientation

JAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA

Test system enclosure

Figure E.2.4.1-1: Measurement set up for general OTA out-of-band blocking

The OTA chamber shown in figure E.2.4.1-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, etc.).
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E.2.4.2 OTA co-location blocking

Test system
Calibrated point

1
polarisation can > Test antenna | NR BS <
be adjusted (in band) decla(ed '
\ coordinate
reference point
\Z and orientation .’\

Signal Generator for the T

wanted signal = 04:<

[
|
Co-Location Test ;
Antenna b
|
|

JAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA

Test system
enclosure

Signal Generator for the
interfering signal

Figure E.2.4.2-1: Measurement set up for OTA co-location blocking

The OTA chamber shown in figure E.2.4.2-1 isintended to be generic and can be replaced with any suitable OTA

chamber (Far field anechoic chamber, CATR, etc.). For testing blocking far out-of-band several CLTAs might be
needed.

E.2.5 OTA receiver spurious emissions

VVVVVAVVVVVAVVVVY

Test system declared coordinate reference point
Calibrated point and orientation

V

Test
antenna

>O Measurement receiver
Ll

ANNAAN

Positioner

JAVAVAVAVAVAVAVAVAVAVAVAVAVAVA

Test system enclosure

Figure E.2.5-1. Measurement set up for OTA receiver spurious emissions
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The OTA chamber shown in figure E.2.5-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, etc.).

E.2.6 OTA receiver intermodulation

polarisation can
be adjusted > Test system
Calibrated point
1

Signal Generator for the ATT1
wanted signal Test

antenna
Hybrid lf
Signal Generator for the ATT2

CW interfering signal

NR BS

ANAAN

Y
-
<

?

Hvbrid declared coordinate reference point
Y and orientation

ATT3 Test system enclosure

Signal Generator for the
modulated interfering
signal

-

Figure E.2.6-1: Measurement set up for OTA receiver intermodulation
The OTA chamber shown in figure E.2.6-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, etc.).

E.2.7 OTA in-channel selectivity

polarisation can
be adjusted > Test system
Calibrated point

Test
antenna

>N 8 ‘S
Signal Generator for the - ',"\\‘ i
wanted signal and the Hybrid Q,'< - 01 @

interfering signal j\

AN/
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and orientation

ANANNNANNNNANNNNNN

Test system enclosure

Figure E.2.7-1: Measurement set up for OTA in-channel selectivity

The OTA chamber shown in figure E.2.7-1 isintended to be generic and can be replaced with any suitable OTA
chamber (Far field anechoic chamber, CATR, etc.).
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E.3

Performance requirements
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NR BS declared
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Figure E.3-1: Measurement set up for single TX, single demodulation branch radiated performance

requirements
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Figure E.3-2: Measurement set up for single TX, dual polarization radiated performance requirements
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Figure E.3-3: Measurement set up for dual TX, dual polarization radiated performance requirements

The OTA chambers shown in figures E.3-1, E.3-2 and E.3-3 are intended to be generic and can be replaced with any
suitable OTA chamber (e.g. far field anechoic chamber, CATR, etc.). The PA(s) depicted in figures E.3-1, E.3-2 and
E.3-3 isoptional. Fading channel emulators are included when needed according to the requirement description.
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Annex F (normative):
Void
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Annex G (informative):
Transmitter spatial emissions declaration

G.1 General

The transmitter spatial emission declaration is an optional declaration which provides additional information on the
power level of emissionin the intended (in cell) spatial directions and the unintended (out of cell) spatial directions. The
declarations are only valid when the beam is configured in one of the EIRP conformance directions.

Directions diagram

Out of cell directions

set
-

> ~
/ 7 OTA p-eak
diregtions set

Incell Power level
(Average)

Out off cell power level
(Average)

¢

Figure G.1-1: Example of out of cell directions set and declared single beam at a single extreme
steering direction

The declaration of unwanted spatial emission may in many circumstances not directly relate to system performance on
itsown. Thisisbecause it is often not possible to differentiate wanted and unwanted radiation, and furthermore because
the benefits of optimizing beamforming performance may outweigh the impacts of "unwanted" radiation, leading to
systems with apparently higher unwanted radiation also providing superior throughput performance. System
performance should additionally be characterized taking al factors into account.

G.2 Declarations

Table G.2-1: Optional manufacturer declarations

Declaration Declaration Description
identifier
Dxx.1 Out of cell directions set The set of directions which are outside the intended directions of
radiation or outside the wanted cell. Declared per operating band.
Dxx.2 Out of cell power level Declared in band average power inside each of the out of cell

directions set(s) (DE.1) declared for each of the 5 conformance
directions (D9.x)

Dxx.3 In cell power level Declared in band average power outside the out of cell directions
set(s) (DE.1) declared for each of the 5 conformance directions
(D9.x)

Dxx.4 Average out of cell power level Declared in band average power inside each of the out of cell
directions set(s) (DE.1) averaged over the 5 conformance directions
(D9.x).
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Declaration
identifier

Declaration

Description

DE.5

Average in cell power level

Declared in band average power inside each of the out of cell
directions set(s) (DE.1) averaged over the 5 conformance directions

(D9.x)

NOTE 1

NOTE 2:

The declaration of unwanted spatial emission may in many circumstances not directly relate to system
performance on itsown. Thisis because it is often not possible to differentiate wanted and unwanted
radiation, and furthermore because the benefits of optimizing beamforming performance may outweigh
the impacts of "unwanted" radiation, leading to systems with apparently higher unwanted radiation also
providing superior throughput performance. System performance should additionally be characterized

taking all factorsinto account.

The average out of cell power level reflects the impact of out of cell radiation on other cells more
accurately than the out of cell power level for individual test beams.
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Annex H (normative):

Characteristics of the interfering signals

Theinterfering signal shall be a PUSCH containing data and DMRS symbols. Normal cyclic prefix is used. The data
content shall be uncorrelated to the wanted signal and modulated according to clause 6 of TS 38.211 [20]. Mapping of
PUSCH modulation to receiver requirement are specified in table H-1.

Table H-1: Modulation of the interfering signal

Receiver requirement Modulation
OTA in-channel selectivity 16QAM
OTA adjacent channel QPSK
selectivity and narrow-band
blocking
General OTA blocking QPSK
OTA receiver QPSK
intermodulation
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Annex | (normative):
TRP measurement procedures

1.1 General

The annex describes various procedures for BS OTA TRP measurments. These procedures can provide either an
accurate or an over-estimate of TRP values. The procedures for an accurate estimate can be applied to all TRP
regquirements. However, if a TRP regquirement does not need accurate TRP estimate then the procedures for over-
estimate of TRP may be used in order to have areasonable OTA test time. Pre-scan does not provide an accurate TRP
estimate or over-estimate of TRP. Pre-scan isafast but coarse method that is used to identify the spurious emission
frequencies with emission power as described in annex 1.13. A sequential measurement is then made at the emission
frequencies, to assess the TRP as described in annex 1.2 to annex 1.9.

When making TRP measurements the alignment between EUT and measurement antenna isimportant to achive
expected measurement uncertainty;

1. The measurement antenna needs to be aligned tangential to the measurement surface forming a sphere around
the EUT, in order to correctly measure the TRP properly.

2. Test methods described in clauses1.5.1, 1.5.2, 1.10, 1.11 and 1.12 require angular alignment between the
selected measurement grid and EUT radiation pattern in order to measure peak values in the main beams.
Angular misalignment can lead to differences in the actual and measured angular positions of the intended
maximum EIRP.

3. Test methods described in clause 1.5.3, 1.6 and 1.9 are designed to be independent of rotations of the angular
grid, and hence angular alignment between the measurement grid and EUT is not needed.

1.2 Spherical equal angle grid

1.2.1  General
TRPesimae is defined as
T N-1M-1
TRPgstimate = mz . Z OEIRP(Gn, ¢m) sin 6,
n= m=

when EIRP measurementsis used or as

T N-1—M-1
TRPg.,; = 4nd2—z Z P, (6., sin @
Estimate 2NM net m=o D( n ¢m) n

when power density measurements are used, and d isthe test distance. N and M are the number of samplesin the 8 and
¢ angles. Each (6, ¢,,,) isasampling point. The sampling angular intervalsfor 8 and ¢ anglesare A6 = % and Ag =

;—”. The sampling intervals A6 and A¢ are described in1.2.2.

1.2.2  Reference angular step criteria

The reference angular steps Ag,.., and A8, in degrees are defined as:

. ,180° A °
A¢ref = mm(Tfyl,lS )

Arep = min(=-2,157)
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The upper limit for these reference angular steps of 15° ensures alow Summation Error (SE) when 4 islarge compared
to the EUT dimensions.

Deyi and D are calculated as:

Doy = VaZ + w?
d? +w? + h?

The definition of d, w and hiis shown in figure 12.2-1. The radiation source can be EUT antenna array or the whole
of EUT.

>

Figure 12.2-1: Dimensions of a radiation source: depth (d), width (w) and height (h)

Optionally, in the case of Uniform Linear Array (ULA), when d isnegligible (d = 0) and the EUT is mounted along the
yz plane as shown in figure 12.2-2, the reference angular steps, in degrees, can be determined by

AO,er = %arcsin(l/Dz)
180° . A
Adyer = Tarcsm(g)

Where Dy isthe length of radiating parts of EUT along y-axis, D, isthe length of radiating parts of EUT aong the z-axis
and A iswavelength for the measured frequency.
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Figure 12.2-2: Spherical coordinate for OTA conformance testing of EUT

Where due to practical reasons such as time constraints or turn-table precision, measurement with the reference stepsis
not practical, sparser grids can be used. Use of sparse grids can lead to errorsin TRP assessment. In order to
characterize these errors, the SF (sparsity factor) of the grid is defined as

A0gria APgria
SF = max (&,L)
Aeref A¢ref

Where 4644 and A¢g;iq are the actual angular steps used in the measurement.

Alternatively, when EUT radiating dimensions are not known, for each frequency within the downlink operating band
including Afogue, the reference angular steps can be specified in terms of the beamwidth of the wanted signal as

A

A(i)-,-ef = Z B€W¢
A

Ag‘ref = Z BeWG

where ), is the wavelength of the wanted signal, and BeW,, and BeWs are the beamwidth of the wanted signal in the ¢-
axis and B-axis, respectively.

BeWy and BEWs may be set to beanwidth declared for the OTA BS radiated transmit power requirement provided the
same beam s applied to test in-band TRP requirements.

NOTE: Beamwidth is approximately equal to half the first-null beam width.

1.3 Spherical equal area grid

TRPegimae iS defined as

1
TRPgstimate = EZrILl EIRP (6, ¢n)
N isthe total number of samples and specified as

N> 7
Aereff A¢reff

The sampling intervals A6, and A¢,..; are described in annex 1.2.2. Each (6, ¢,,) is asampling point.

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 261 ETSI TS 138 141-2 V15.5.0 (2020-04)

1.4 Spherical Fibonacci grid

TRPegimae iS defined as

1 -
TRPgstimate = N 71;,:(% EIRP(0y, $n)

N isthe total number of samples and specified as

N> 7
A0ref A¢ref

The sampling intervals A6, and A¢,..; are described in annex 1.2.2. Each (6,, ¢,,) is asampling point, where 8,, and
¢n, in degrees, are defined as:

2n+1)

6, = cos™ (1 -
,, = COS N

_360'n Lp_1+x/§
nooy 2

1.5 Orthogonal cut grid

1.5.1 General

Here, at least two cuts (default) shall be used, an optional third cut can be used. The alignment of the cuts must be along
the symmetry planes of the antenna array. No alignment is required for spurious emissions.

When alignment is required:
1) Thefirst mandatory cut is a horizontal cut passing through the peak direction of the main beam.

2) The second mandatory is a vertical cut passing through the peak direction of the main beam. Using the data from
these two mandatory cuts, a conditional pattern multiplication can be used.

3) Thethird optional cut isavertica cut orthogonal to the first and the second cut.
When alignment is not required, the cuts can be aligned arbitrarily.

Once the number and the orientation of the cuts are decided, the total EIRP is measured on the orthogonal cuts and the
TRP isthen calculated asfollows: First the contributions from each cut is calculated as

1 .
EIRPyy cut-—n = ;Z;):l EIRP(j)
where P is the number of sampling pointsin the cut. The final contribution for all cutsis calculated as
1
TRPgstimate = EZrI\Z:l EIRPyy cut—n

where N isthe number of cuts. Note that when orthogonal cuts are measured, the intersection points are measured multiple
times and the repeated val ues can be removed from the samples before averaging.

When two cuts measurements are used, a conditional pattern multiplication can be applied. The following are the
conditions for applying pattern multiplication:

i. Thevertical cut (and the main beam) isin the xz -plane
ii. Thefrequency of the emission is within the downlink operating band.

iii. The bandwidth of the emission is the same as the bandwidth of the in-band modulated signal
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iv. The emission appears/disappears when the Tx power is turned on/off.
v. Theantennaarrays of the EUT

1) Have rectangular grids of antenna element positions

2) Have symmetry planesthat are vertical and horizontal.

3) Have parallel antenna planes

The antenna array is here assumed to be placed in the yz-plane. The pattern multiplication is performed in uv-coordinates

and the datain the two cuts are denoted EIRP, ;11 (¢) a 8 = 6, and avertical cut with data EIRP,,,(6) at ¢ = 0. The
datais split in two parts corresponding to the forward and backward hemispheres. The uv-coordinates are the projections
of the angular directions onto the antenna plane, here the yz-plane. Using the spherical coordinates as depicted in figure
[.2.2-1 the u and v coordinates are defined as:

{u=5in95in¢
v = cosf

Note that only the data on the cuts are measured.
Calculate power density/EIRP values outside the two cardinal cuts as

EIRP 1 (WEIRP 1, (V)
EIRP(0,vg)

EIRP(u,v) =

The pattern multiplication is applied separately for the forward (fwd) and backward (bwd) hemisphere. The TRP isthen
calculated as

dudv dudv

1
TRP = - [fffwd EIRPryq () 7=+ [ EIRPowa (V) ——

NOTE: The numerical singularity at u? + v? = 1 must be treated with care, e.g. by change of variables.

1.5.2 Operating band unwanted emissions

The procedureis as follows:
1) Follow steps described in annex 1.5.1 for the first two mandatory cuts and cal culate the TRPegimate.
2) Compare the TRPegimae to the limit.

3) If the TRPe«imae iS above the limit, perform the measurement on an additional third cut and repeat steps 1 to 2.

1.5.3 Spurious unwanted emissions

The procedureis as follows:
1) Follow steps described in annex 1.5.1 for two cuts and calculate the preliminary TRPegimate.

2) Add the appropriate correction factor ATRP according to table [.5.3-1 to ensure overestimation with 95%
confidence.

3) Compare the corrected TRPesimae (including ATRP) to the limit.

4) If the corrected TRPesimae IS @bove the limit, perform the measurement on an additional third cut and repeat steps
1to 3.

Table 1.5.3-1: The correction factor for two or three cuts dense sampling

Three cuts Two cuts
Correction factor ATRP (dB) 2.0 2.5
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1.6 Wave vector space grid

If EUT is mounted along the yz plane as shown in figure 12.2-1, the reference step in wave vector space can be
determined by

A

Auper = D
A

AVpos = —
ref Dy

where Dy is the length of radiating parts of EUT along y-axis, D, isthe length of radiating parts of EUT along the z-axis.

According to the relationship between the normalized wave vector and spherical coordinate, the wave vector can be
represented as following:

u = sin(0) sin(¢) , v = cos(6)

Thetotal radiated power (TRP) in the wave vector space is determined by:

_AurefAvref/ EIRP(6,, $ymn) N Z EIRP(Gn,qu_n)\

TRPestimate - ino | | ino | |
2+v2 ,Sinéy COS Py 2ot sinby COS Py
cos¢>0 cos¢p<0

For spurious Tx or Rx emissions and where due to practical reasons such as time constraints or turn-table precision,
measurement with the reference stepsis not practical, sparser grids can be used. Use of sparse grids can lead to errorsin
TRP assessment. In order to characterize these errors, the SF (sparsity factor) of the grid is defined as

Mugria Avgria
SF = max (—g —=
Aurer ’ Avpef

Where Aug,gand Avyig are the actual steps used in the wave vector space in the measurement and the upper bound of
their value is 1/12, corresponding to 15 degree steps close to boresight.

1.7 Void
1.8 Void

1.9 Full sphere with sparse sampling

The procedureis asfollows:
1) Settheangular grid:

a. Non-harmonic frequencies. choose the angular steps A¢ and A smaller than or equal to 15 degrees.
Calculate the sparsity factor (SF) as

Ap  AB
SF = max( , )
Aref” Abref

and the correction factor as:

ATRP = -1.0dB,

N max~—

where SF .« corresponds to 15 degrees angular step. If the sparsity factor is smaller than 1, the correction
factor ATRPisO dB.
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Harmonic frequencies with fixed beam test signal: choose the angular steps smaller than or equal to the
reference angular steps Ag,..r and Af,..¢. Correction factor ATRP is 0 dB.

Harmonic frequencies with beam sweeping test signal: set the angular stepsto 15 degrees. Correction factor
iSATRPOdB.

2) Apply asuitable numerical integration to calculate the preliminary TRPesimate.

3) Add the appropriate correction factor ATRP according to step 1 to ensure an overestimation with 95 %
confidence.

4) Compare the corrected TRPesimae (including ATRP) with the limit. If the corrected TRPesimae IS above the limit,
choose a smaller angular step and repeat steps 2-4. If the sparsity factor isless than one, no significant
improvement of accuracy is expected.

.10 Beam-based directions

Beam-based direction can be used in the base station operating band only if the directivity of the radiation pattern of the
emssions being measured is known. TRPegimae iS defined as

%, where EIRPycq 1S the maximum EIRP in the beam peak direction within a particular beam
EUT

direction pair and D, isthe directivity of the EUT.

TRPgstimate =

.11 Peak method

The peak method can be used when frequencies with unwanted peak emissions are identified during pre-scan. The
method does not provide an estimate of TRP.

For each peak emission frequency identified during pre-scan, measure peak EIRP or power density as follows:
1) Move EUT and test antennato the same position where the peak emission is recorded during the pre-scan.
2) Movethe EUT around the position and test antenna orientation to find the final peak EIRP or power density.
3) The measured peak power density or EIRP shall be used to demonstrate conformance.

NOTE: Peak EIRP isthelinear sum of two orthogonal polarized components.

.12  Equal sector with peak average

Equal sector with peak average can be performed on frequencies with unwanted peak emission, which are considered
by the peak method for further measurements.

The spherical angle ¢ isdivided into K equal sectors. If the largest dimension of EUT isless than 60 cm, then each
sector isa half quadrant of 45°.

For each peak emission frequency, measure peak EIRP of beams belonging to different sectors of the sphere as follows:
1) Move EUT and test antennato the same position where the emission peak is recorded during the pre-scan.
2) Move EUT around the position and test antenna orientation to find the final peak EIRP.
3) Repeat Steps 1 to 2 until all sectors are covered.
4) Calculate TRPesimae 8S

TRPgstimate = %Zﬁ:l EIRP,, where EIRP,, isthe peak EIRP in the kth sector.

NOTE: Peak EIRP isthe linear sum of two orthogonal polarized components.
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.13 Pre-scan

Pre-scan is used to identify frequencies with unwanted emission power levels above a certain threshold. The pre-scan
does not provide an estimate of TRP. An emission frequency identified by a pre-scan may be further investigated by
any of the TRP measurement methods in this annex.

The procedure for pre-scan is as follows:
1) Scan the entire surface around EUT.
2) Rotate test antennato cover all possible polarizations of emissions to detect maximum emissions.

3) Record the list of frequencies and corresponding unwanted emission power levels, EUT spatial positions, and
test antenna polarization for which the maximum emission levels occur.

4) Emissions which 20 dB or more below the specified limit shall not require further measurements.
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Annex J (normative):
Propagation conditions

J.1 Static propagation condition

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment.
No fading or multi-paths exist for this propagation model.

J.2 Multi-path fading propagation conditions

The multipath propagation conditions consist of several parts:

- A delay profilein the form of a"tapped delay-line", characterized by a number of taps at fixed positionson a
sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay
spanned by the taps.

- A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is
characterized by a classical spectrum shape and a maximum Doppler frequency.

- Different models are used for FR1 (410 MHz - 7.125GHz) and FR2 (24.25 GHz — 52.6 GHz).

J.2.1 Delay profiles

The delay profiles are simplified from the TR 38.901 [23] TDL models. The simplification steps are shown below for
information. These steps are only used when new delay profiles are created. Otherwise, the delay profiles specified in
annex J.2.1.1 and J.2.1.2 can be used as such.

Step 1: Usethe original TDL model from TR 38.901 [23].
Step 2: Re-order the tapsin ascending delays.
Step 3: Perform delay scaling according to the procedure described in clause 7.7.3 in TR 38.901 [23].

Step 4: Apply the quantization to the delay resolution 5 ns. Thisis done simply by rounding the tap delaysto the
nearest multiple of the delay resolution.

Step 5: If multiple taps are rounded to the same delay bin, merge them by calculating their linear power sum.
Step 6: If there are more than 12 tapsin the quantized model, merge the taps as follows
- Find the weakest tap from all taps (both merged and unmerged taps are considered)

- If there are two or more taps having the same value and are the weakest, select the tap with the smallest
delay as the weakest tap.

- When the weakest tap is the first delay tap, merge taps as follows

- Update the power of the first delay tap as the linear power sum of the weakest tap and the second delay
tap.

- Remove the second delay tap.

- When the weakest tap is the last delay tap, merge taps as follows
- Update the power of the last delay tap as the linear power sum of the second-to-last tap and the last tap.
- Remove the second-to-last tap.

- Otherwise
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For each side of the weakest tap, identify the neighbour tap that has the smaller delay differenceto the
weakest tap.

- When the delay difference between the weakest tap and the identified neighbour tap on one side
equals the delay difference between the weakest tap and the identified neighbour tap on the other side.

- Select the neighbour tap that is weaker in power for merging.
- Otherwise, select the neighbour tap that has smaller delay difference for merging.

To merge, the power of the merged tap isthe linear sum of the power of the weakest tap and the selected
tap.

When the selected tap is the first tap, the location of the merged tap isthe location of the first tap. The
weakest tap is removed.

When the selected tap is the last tap, the location of the merged tap is the location of the last tap. The
weakest tap is removed.

Otherwise, the location of the merged tap is based on the average delay of the weakest tap and selected
tap. If the average delay is on the sampling grid, the location of the merged tap is the average delay.
Otherwise, the location of the merged tap is rounded towards the direction of the selected tap (e.g. 10 ns
& 20ns—> 15ns, 10 ns& 25 ns > 20 ns, if 25 ns had higher or equal power; 15 ns, if 10 ns had higher
power). The weakest tap and the selected tap are removed.

Repeat step 6 until the final number of tapsis 12.

Step 7: Round the amplitudes of taps to one decimal (e.g. -8.78 dB - -8.8 dB)

Step 8: If the delay spread has slightly changed due to the tap merge, adjust the final delay spread by increasing
or decreasing the power of the last tap so that the delay spread is corrected.

Step 9: Re-normalize the highest tap to 0 dB.

Note 1.

Note 2:

J.2.1.1

Some values of the delay profile created by the ssimplification steps may differ from the valuesin tables
J.2.1.1-2,32.1.1-3,J.2.1.1-4, and J.2.1.2-2 for the corresponding model.

For Step 5 and Step 6, the power values are expressed in the linear domain using 6 digits of precision.
The operations are in the linear domain.

Delay profiles for FR1

The delay profiles for FR1 are selected to be representative of low, medium and high delay spread environment. The
resulting model parameters are specified in J.2.1.1-1 and the tapped delay line models are specified in tables J.2.1.1-2 ~

J.2.1.1-4.
Table J.2.1.1-1: Delay profiles for NR channel models
Model Number of Delay spread | Maximum excess tap delay (span) | Delay resolution
channel taps (r.m.s.)
TDLA30 12 30 ns 290 ns 5ns
TDLB100 12 100 ns 480 ns 5ns
TDLC300 12 300 ns 2595 ns 5ns
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Table J.2.1.1-2 TDLA30 (DS = 30 ns)

Tap # | Delay (ns] | Power (dB) | Fading distribution
1 0 -15.5
2 10 0
3 15 -5.1
4 20 -5.1
5 25 -9.6
6 50 -8.2 .
7 65 131 Rayleigh
8 75 -11.5
9 105 -11.0
10 135 -16.2
11 150 -16.6
12 290 -26.2

Table J.2.1.1-3 TDLB100 (DS = 100ns)

Tap # | Delay (ns] | Power (dB) | Fading distribution

1 0 0

2 10 -2.2

3 20 -0.6

4 30 -0.6

5 35 -0.3

6 45 -1.2 Rayleigh
7 55 -5.9

8 120 -2.2

9 170 -0.8

10 245 -6.3

11 330 -7.5

12 480 -7.1

Table J.2.1.1-4 TDLC300 (DS = 300 ns)

Tap # | Delay (ns] | Power (dB) | Fading distribution
1 0 -6.9
2 65 0
3 70 -7.7
4 190 -2.5
5 195 -2.4
6 200 -9.9 .
7 40 80 Rayleigh
8 325 -6.6
9 520 -7.1
10 1045 -13.0
11 1510 -14.2
12 2595 -16.0

J.2.1.2 Delay profiles for FR2
The delay profiles for FR2 are specified in J.2.1.2-1 and the tapped delay line models are specified in table J.2.1.2-2.

Table J.2.1.2-1: Delay profiles for NR channel models

Model Number of | Delay spread | Maximum excess tap delay (span) | Delay resolution
channel taps (r.m.s.)
TDLA30 12 30 ns 290 ns 5ns
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Table J.2.1.2-2: TDLA30 (DS =30 ns)

Tap # | Delay (ns] | Power (dB) | Fading distribution
1 0 -15.5
2 10 0
3 15 -5.1
4 20 -5.1
5 25 -9.6
6 50 -8.2 .
7 65 131 Rayleigh
8 75 -11.5
9 105 -11.0
10 135 -16.2
11 150 -16.6
12 290 -26.2

J.2.2 Combinations of channel model parameters

The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a
combination of a channel model name and a maximum Doppler frequency, i.e., TDLA<DS>-<Doppler>, TDLB<DS>-
<Doppler> or TDLC<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the
maximum Doppler frequency (Hz).

Table J.2.2-1 and J.2.2-2 show the propagation conditions that are used for the performance measurements in multi-path
fading environment for low, medium and high Doppler frequencies for FR1 and FR2, respectively.

Table J.2.2-1: Channel model parameters for FR1

Combination name Model Maximum Doppler frequency
TDLA30-5 TDLA30 5 Hz
TDLA30-10 TDLA30 10 Hz
TDLB100-400 TDLB100 400 Hz
TDLC300-100 TDLC300 100 Hz

Table J.2.2-2: Channel model parameters for FR2

Combination name | Model | Maximum Doppler frequency
TDLA30-75 TDLA30 75 Hz
TDLA30-300 TDLA30 300 Hz

J.2.3 MIMO channel correlation matrices

The MIMO channel correlation matrices defined in J.2.3 apply for the antenna configuration using uniform linear arrays
at both gNB and UE and for the antenna configuration using cross polarized antennas.

J.2.3.1 MIMO correlation matrices using Uniform Linear Array

The MIMO channel correlation matrices defined in J.2.3.1 apply for the antenna configuration using uniform linear
array (ULA) at both gNB and UE.

J.2.3.1.1 Definition of MIMO correlation matrices

Table J.2.3.1.1-1 defines the correlation matrix for the gNB.
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Table J.2.3.1.1-1: gNB correlation matrix

gNB correlation
One antenna RJNB =1

1 o
Two antennas Rne =| . 1

Four antennas

1 0{%19 a,%g 05%9 a1649 a,2549 a3649 o
0{%19* 1 0(%‘9 0{%9 0{%9 a1649 0(2549 a3649
0!%9* 0!%‘9* 1 0[%19 05%9 05%9 oa’® o’
0{%9* 0(%‘9* 0{%19* 1 0{%19 0{%9 0{%9 ale 49

al%g* a%g* 0{%‘9* 0{%19* 1 a,%g 0{%9 a%g
0{%9* 0{1%9* 0{%9* 0{%9* a%g* 1 a%tg a%e

a3649* 0!2549* a1649* 0!%9* a%g* 0{%19* 1 a%m

Eight antennas | Rys =

a,* a3649* 062549* a1649* a%g* 0{%‘9* 0{%‘9* 1

Table J.2.3.1.1-2 defines the correlation matrix for the UE:

Table J.2.3.1.1-2: UE correlation matrix

One antenna Two antennas Four antennas

1 g0 p
N _|\pP1 gl
i 1) a0

AN A

Il
H

UE correlation Rue

Table J.2.3.1.1-3 defines the channel spatial correlation matrix F\)m . The parameters, o and /5 in table J.2.3.1.1-3 defines
the spatial correlation between the antennas at the gNB and UE respectively.
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Table J.2.3.1.1-3: %Hcorrelation matrices

R 1 o
1x2 case = = .
Rspat gNB o 1
1 a% a% o
% ¥ %
o 1 a o
R =R . = . .
1x4 case spat oNB a% a%* 1 * a%
« o o 1
1 o B Po
1 B (1 « o 1 po” B
2x2 R.. = ®R n = ® = . .
XZ case spat RUE g\NB [ﬂy 1 J [0!* 1 J ﬂ ﬂ o 1 o
fo B o 1
1 a% a% o
1 B a%* 1 af o
= @R, \n = ® . .
2x4 case Rea = Rie ® Ry ( 51 ] A L gk
o a% a% 1
1 8% % B (1 o oF .
. . . .
4Ax4 = QR s = . . ® * *
x4 case Rea = Rie ® Rywe % K1 gk % a%* L o
ﬁ* ﬂ%* ﬁ%* 1 o a% a% 1

For cases with more antennas at either gNB or UE or both, the channel spatial correlation matrix can still be expressed

asthe Kronecker product of R, and Rj\Baccordi ng to Ryx = Rie ® Ry -

J.2.3.1.2 MIMO correlation matrices at high, medium and low level

The & and ,B for different correlation types are given in table J.2.3.1.2- 1.

Table J.2.3.1.2-1: Correlation for high, medium and low level

Low correlation | Medium correlation | High correlation

o

B

o

B

o

p

0

0

0.9

0.3

0.9

0.9

The correlation matrices for high, medium and low correlation are defined in table J.2.3.1.2-2, J.2.3.1.2-3 and J.2.3.1.2-
4 as below.

Thevaluesin table J.2.3.1.2-2 have been adjusted for the 2x4 and 4x4 high correlation cases to insure the correlation
matrix is positive semi-definite after round-off to 4 digit precision. Thisis done using the equation:

Rhigh =[Ryiy +al,]1/(1+8)

spati

Where the value "a" is a scaling factor such that the smallest value is used to obtain a positive semi-definite result. For
the 2x4 high correlation case, a=0.00010. For the 4x4 high correlation case, a=0.00012.

The same method is used to adjust the 4x4 medium correlation matrix in table J.2.3.1.2-3 to insure the correlation
meatrix is positive semi-definite after round-off to 4 digit precision with a=0.00012.
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Table J.2.3.1.2-2: MIMO correlation matrices for high correlation

1x2 case 109
hoh ~{ 09 1

1 0909081
09 1 08109
09081 1 09
08109 09 1

1.0000 0.9883 0.9542 0.8999 0.8999 0.8894 0.8587 0.8099
0.9883 1.0000 0.9883 0.9542 0.8894 0.8999 0.8894 0.8587
0.9542 09883 1.0000 0.9883 0.8587 0.8894 0.8999 0.8894
oa | 0.8999 09542 009883 1.0000 0.8099 0.8587 0.8894 0.8999
x4 case Rin=| 08999 08894 08587 0.8099 10000 09883 0.9542 0.8999
0.8894 0.8999 0.8894 0.8587 0.9883 1.0000 0.9883 0.9542
0.8587 0.8804 0.8099 0.8894 0.9542 0.9833 1.0000 0.9883
0.8099 0.8587 0.8894 0.8999 0.8999 0.9542 0.9883 1.0000

[ 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894 0.9541 0.9430 0.9105 0.8587 0.8999 0.8894 0.8587 0.8094
0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.9430 0.9430 0.9541 0.9430 0.9105 0.8894 0.8999 0.8894 0.8587
0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767 0.9105 0.9430 0.9541 0.9430 0.8587 0.8894 0.8999 0.8894
0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9882 0.8587 0.9105 0.9430 0.9541 0.8099 0.8587 0.8894 0.8999
0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894 0.9541 0.9430 0.9105 0.8587
0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.9430 0.9430 0.9541 0.9430 0.9104
0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767 0.9105 0.9430 0.9541 0.943(
0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9882 0.8587 0.9105 0.9430 0.954]
0.9541 0.9430 0.9105 0.8587 0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894
0.9430 0.9541 0.9430 0.9105 0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.943(
0.9105 0.9430 0.9541 0.9430 0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767
0.8587 0.9105 0.9430 0.9541 0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9887
0.8999 0.8894 0.8587 0.8099 0.9541 0.9430 0.9105 0.8587 0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999
0.8894 0.8999 0.8894 0.8587 0.9430 0.9541 0.9430 0.9105 0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541
0.8587 0.8894 0.8999 0.8894 0.9105 0.9430 0.9541 0.9430 0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9887

| 0.8099 0.8587 0.8894 0.8999 0.8587 0.9105 0.9430 0.9541 0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.000(

2x2 case Ruigh =

4x4 case Rign=

Table J.2.3.1.2-3: MIMO correlation matrices for medium correlation

1x2 case N/A

1.0000 0.9000 0.3000 0.2700
20 | 0.9000 1.0000 0.2700 0.3000
Xc case Rueaum =[ 03000 02700 1.0000 0.9000
0.2700 0.3000 0.9000 1.0000

10000 0.9884 0.9543 0.9000 0.3000 0.2965 0.2863 0.2700
0.9884 10000 009884 0.9543 0.2965 0.3000 0.2965 0.2863
0.9543 009884 1.0000 0.9884 0.2863 0.2965 0.3000 0.2965
- R | 09000 09543 09884 10000 02700 02863 02965 0.3000
X4 case moum ~ | 03000 0.2065 0.2863 0.2700 1.0000 0.9884 0.9543 0.9000
0.2965 0.3000 0.2965 0.2863 0.9884 1.0000 0.9884 0.9543
0.2863 0.2965 0.3000 0.2965 0.9543 0.9884 1.0000 0.9884
0.2700 0.2863 0.2965 0.3000 0.9000 0.9543 0.9884 1.0000

4x4 case 10000 09832 0941 0899 08747 08645 08347 07872 0586 05787 05688 05270 03000 02065 02862 0.2700

09832 10000 09832 09541 08645 08747 0845 0.8347 05787 0585 05787 05588 02965 03000 02965 02862
09541 09882 10000 09882 08347 08645 08747 08645 05588 05787 058% 05787 02862 02965 03000 02965
08999 09541 098382 10000 07872 08347 08645 08747 05270 05588 05787 058 02700 02862 02965 03000
08747 08645 08347 07872 10000 09832 0941 0890 08747 08645 08347 07872 0585 05787 05588 05270
08645 08747 08645 08347 09882 10000 09832 0941 08645 08747 08645 08347 05787 05855 05787 05588
08347 0845 08747 08645 09541 09832 10000 09832 08347 08645 08747 08645 05588 05787 0585 05787
| 07872 08347 08545 08747 08999 09541 09832 10000 07872 08347 08645 08747 05270 05588 05787 0585
Rvedun = 0585 05787 05588 05270 08747 08645 08347 0.7872 10000 09882 09541 0899 08747 0845 0.8347 0.7872
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Table J.2.3.1.2-4: MIMO correlation matrices for low correlation

1x2 case

Ix4case | R, =

1x8 case Row =

2X2 case Riow =

2x4 case Row =g
2x8 case Row =116
4x4 case Row =16

Intable J.2.3.1.2-4, | 4 isa dxd identity matrix.

NOTE: For completeness, the correlation matrices were defined for high, medium and low correlation but
performance requirements exist only for low correlation.

J.2.3.2 Multi-antenna channel models using cross polarized antennas

The MIMO channel correlation matrices defined in J.2.3.2 apply to two cases as presented below:

- One TX antenna and multiple RX antennas case, with cross polarized antennas used at gNB
- Multiple TX antennas and multiple RX antennas case, with cross polarized antennas used at both UE and gNB

The cross-polarized antenna el ements with +/-45 degrees polarization slant angles are deployed at gNB. For one TX
antenna case, antenna element with +90 degree polarization slant angle is deployed at UE. For multiple TX antennas
case, cross-polarized antenna elements with +90/0 degrees polarization slant angles are deployed at UE.

For the cross-polarized antennas, the N antennas are |abelled such that antennas for one polarization are listed from 1 to
N/2 and antennas for the other polarization are listed from N/2+1 to N, where N is the number of TX or RX antennas.

J.2.3.2.1 Definition of MIMO correlation matrices using cross polarized antennas

For the channel spatial correlation matrix, the following is used:

Ryw = Po (Rie ® T ® Ry P
Where
- Ryg isthe spatial correlation matrix at the UE with same polarization,
- F%,\B isthe spatial correlation matrix at the gNB with same polarization,
- Ty, isapolarization correlation matrix,
- Ry isapermutation matrix, and

- (0)T denotes transpose.

Table J.2.3.2.1-1 defines the polarization correlation matrix.
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Table J.2.3.2.1-1 : Polarization correlation matrix

One TX antenna Multiple TX antennas

1 -y 0O

Polarization correlation — 1-7 I = -y 1. 00

matrix uL -y 1 ut 0 0 1 y

0O 0 y 1

The matrix R, is defined as
1 fora=(j—INr+iand b=2(j—1DNr +i, i=1-,Nr,j=1--[Nt/2]
Pi(ab)={1 fora=(j-DNr+iandb=2(j—Nt/2)Nr —Nr+i, i=1---,Nr,j=[Nt/2]+1.., Nt

0 otherwise

where Nt and N isthe number of TX and RX antennas respectively, and [+] isthe ceiling operator.

Thematrix R, isusedto map the spatial correlation coefficients in accordance with the antenna element labelling
system described in J.2.3.2.

J.2.3.2.2 Spatial correlation matrices at UE and gNB sides

J.2.3.2.2.1 Spatial correlation matrices at UE side

For 1-antennatransmitter, R,z =1.

For 2-antenna transmitter using one pair of cross-polarized antenna elements, R, =1.

N . . B
For 4-antenna transmitter using two pairs of cross-polarized antennaelements, Rz = ,3* 1)

J.2.3.2.2.2 Spatial correlation matrices at gNB side

For 2-antenna receiver using one pair of cross-polarized antenna elements, %NB =1

l o
For 4-antenna receiver using two pairs of cross-polarized antenna elements, RgNB = [ c o

For 8-antenna receiver using four pairs of cross-polarized antenna elements, %NB —

J.2.3.2.3 MIMO correlation matrices using cross polarized antennas

The values for parameters «, f and y for low spatial correlation are given in table J.2.3.2.3-1.
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Table J.2.3.2.3-1: Values for parameters a, p and y

Low spatial correlation
a B Y
0 0 0
Note 1:  Value of a applies when more than one pair of cross-polarized antenna elements at gNB side.
Note 2:  Value of B applies when more than one pair of cross-polarized antenna elements at UE side.

The correlation matrices for low spatial correlation are defined in table J.2.3.2.3-2 as below.

Table J.2.3.2.3-2: MIMO correlation matrices for low spatial correlation

1x8 case | R,, =1,

2x8 case | Ry =14

IntableJ.2.3.2.3-2, | 4 isa dxd identity matrix.
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Annex K (informative):
Measuring noise close to noise-floor

Asthe emission level seen by the measurement receiver (Puewm) for co-location requirements are very low, it is
suggested to measure relative noise change instead of absolute noise level. For the situation where the noise level is
stable, the noise level change can be identified by a relative noise measurement method. This method measures the
relative noise change extrated from when the test object is operating and when the power is disconnected. From the two
measured noise levels the relative noise change can be determined. The relations between measured noise change 6,

noise floor N and the relation to Puem with respect to the noise floor denoted ¢ is visualized in the left drawing in
figure K-1.

UEM level relative to noisefloor

30

A Ntot

8:=Nior/Ng

8,=No/Pyewm

Puem 5, 10B]
Figure K-1: Relative noise measurement

The absolute emission level in decibel scale is determined from a relative measurement of ¢ as:

Pygy = Ng — 6,

, where Np is the noise floor of the measurement receiver and o; is plotted as function of & at theright in figure K-1.
The absolute noise floor of the measurement receiver, including probe antenna, cables, filter and LNA is determined by
acalibration procedure. The calibration will determine the absolute emission level (No) accuracy of measuring out-of-
band unwanted emission close to the thermal noise floor.
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Annex L (normative):
In-channel TX tests

L.1 General

Thein-channel TX test enables the measurement of al relevant parameters that describe the In-channel quality of the
output signal of the TX under test in a single measurement process.

The parameters describing the in-channel quality of atransmitter, however, are not necessarily independent. The
algorithm chosen for description inside this annex places particular emphasis on the exclusion of al interdependencies
among the parameters.

L.2 Basic principles

The process is based on the comparison of the actual output signal of the TX under test, received by an ideal receiver,
with anideal signal, that is generated by the measuring equipment and represents an ideal error free received signal. All
signals are represented as equivalent (generally complex) baseband signals.

The description bel ow uses numbers and illustrations as examples only. These numbers are taken from a TDD frame
structure with normal CP length, 120 kHz SCS and a transmission bandwidth configuration of 400 MHz (Nrs = 264).
The application of the text below, however, is not restricted to this parameter set.

L.2.1  Output signal of the TX under test

The output signal of the TX under test is acquired by the measuring equipment and stored for further processsing. It is
sampled at a sampling rate which is the product of the SCS and the FFT size, and it is named z(v).

For FR1, FFT size is determined by the transmission bandwidth in TS 38.141-1 [3] table 6.5.3.5-2 for 15 kHz SCS,
table 6.5.3.5-3 for 30 kHz SCS and table 6.5.3.5-4 for 60 kHz SCS.

For FR2, FFT size is determined by the transmission bandwidth in table 6.6.3.5.2-2 for 60 kHz SCS, and
table 6.6.3.5.2-3 for 120 kHz SCS.In the time domain it comprises at least 10 ms. It is modelled as a signal with the
following parameters:

- demodulated data content,
- carrier frequency,
- amplitude and phase for each subcarrier.

For the example in the annex, the FFT size is 4096 based on table 6.6.3.5.2-3. The sampling rate of 491.52 Mspsisthe
product of the FFT size and SCS.

L.2.2 Ideal signal

Two types of ideal signals are defined:

Thefirst ideal signal i, (v) is constructed by the measuring equipment according to the relevant TX specifications, using
the following parameters:

- demodulated data content,
- nomina carrier frequency,

- nomina amplitude and phase for each subcarrier.
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It is represented as a sequence of samples at the sampling rate determined from annex L.2.1 in the time domain. The
structure of the signal is described in the test models.

The second ideal signal i, (v) is constructed by the measuring equipment according to the relevant TX specifications,
using the following parameters for FR1 and FR2:

- nomina demodulation reference signal and nominal PT-RS if present (all other modulation symbols are set to
oV),

- nomina carrier frequency,
- nomina amplitude and phase for each applicable subcarrier,
- nomina timing.

It isrepresented as a sequence of samples at the sampling rate determined from annex L.2.1 in the time domain.

L.2.3 Measurement results

The measurement results, achieved by the in-channel TX test are the following:
- Carrier frequency error
- EVM
- Resource element TX power
- OFDM symbol TX power (OSTP)

Other sideresults are: residual amplitude- and phase response of the TX chain after equalisation.

L.2.4 Measurement points

The resource element TX power is measured after the FFT box as described in figure L.2.4-1 for FR1 and in figure
L.2.4.2. The EVM shall be measured at the point after the FFT and a zero-forcing (ZF) equalizer in the receiver, as
depicted in for FR1 in figure L.2.4-1 and for FR2 in figure L.2.4-2. The FFT window of FFT size samples out of (FFT
size + cyclic prefix length) samplesin the time domain is selected in the "Remove CP" box.

For FR1, The FFT size and the cyclic prefix length are obtained from TS 38.141-1 [3] table 6.5.3.5-2 for 15 kHz SCS,
table 6.5.3.5-3 for 30 kHz SCS and table 6.5.3.5-4 for 60 kHz SCS.

For FR2, FFT size and the cyclic prefix length is determined from table 6.6.3.5.2-2 for 60 kHz SCS, and
table 6.6.3.5.2-3 for 120 kHz SCS.

In one subframe, there are two symbols with the length of the cyclic prefix larger than the valueslisted in TS 38.141-1
[3] tables 6.5.3.5-2, 6.5.3.5-3 and 6.5.3.5-4 for FR1 and tables 6.6.3.5.2-2 and table 6.6.3.5.2-3 for FR2. Table L.2.4-1
lists the slot humber and the symbol number and the formula how to compute the length of cyclic prefix for those two

symbols according to the sampling rate.
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SCS Frequency # slots in Symbol # and slot Longer CP
(kHz) Range subframe # with longer CP length
15 1 (symbol 0, slot 0) CP length + FFT
(symbol 7, slot 0) size /128
(symbol 0, slot 0) CP length + FFT
30 FR1 2 (symbol 0, slot 1) size | 64
60 4 (symbol 0, slot 0) CP length + FFT
(symbol 0, slot 2) size / 32
60 4 (symbol 0, slot 0) CP Ie.ngth + FFT
FR2 (symbol 0, slot 2) size / 32
120 8 (symbol 0, slot 0) CP length + FFT
(symbol 0, slot 4) size / 16

For the example used in the annex, the "Remove CP" box selects 4096 samples out of 4384 samples. Symbol 0 of slot 0

and ot 4 has 256 more samplesin the cyclic prefix than the other symbols (the longer CP length = 544).

Pre-/post FFT
time/ frequency
synchronization

5 "..A
A A4 Per-subcarrier Symbol
BSTX | | Remove »| FFT .| Amplitude/phase detection
CP correction A /decoding
[}
L}
[}
]
[}
[}
[}
]
|
Reference point
for EVM
measurement
Figure L.2.4-1: Reference point for FR1 EVM measurements
Pre-/post FFT
time / frequency
synchronization
e A
A y Per-subcarrier Symbol
BSTX | 5| Remove »| FFT JAmplitude/phase detection
CP and CPE correction /decoding
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L.3 Pre-FFT minimization process

Sample timing, carrier frequency in z(v) are varied in order to minimise the difference between z(v) and i, (v), after
the amplitude ratio of z(v) and i, (v) has been scaled. Best fit (minimum difference) is achieved when the RMS
difference value between z(v) and i, (v) is an absolute minimum.

The carrier frequency variation is the measurement result: carrier frequency error.
From the acquired samples, one value of carrier frequency error can be derived.

NOTE 1: The minimisation process, to derive the RF error can be supported by post-FFT operations. However the
minimisation process defined in the pre-FFT domain comprises all acquired samples (i.e. it does not
exclude the samples inbetween the FFT widths and it does not exclude the bandwidth outside the
transmission bandwidth configuration).

NOTE 2: The agorithm would allow to derive carrier frequency error and sample frequency error of the TX under
test separately. However there are no requirements for sample frequeny error. Hence the algorithm
model s the RF and the sample frequency commonly (not independently). It returns one error and does not
distinuish between both.

After this process the samples z(v) are called z°(v).

L.4  Timing of the FFT window

The FFT window length is FFT size samples per OFDM symbol. For FDD, there are 14N,;; FFTs performed where N,
isthe number of dotsin a 10 ms measurement interval, and the number of symbolsin aslot for norma CP is 14. For
TDD, the number of FFTs performed is the number of downlink symbolsin the measurement interval.

The position in time for the FFT shall be determined.

For the example used in the annex, the FFT window length is 4096 samples per OFDM symbol. 832 FFTs(i.e.
3,407,872 samples) cover less than the acquired number of samples (i.e. 3,651,584 samplesin 10 ms). There are 816
symbols with 4384 samples and 16 symbols with 4640 samples.

Inanideal signal, the FFT may start at any instant within the cyclic prefix without causing an error. The TX filter,
however, reduces the window. The EVM requirements shall be met within awindow W < CP. There are three different
instants for FFT:

- Centre of the reduced window, called A¢,
- Ac —W /2, and
-Ac+W/2,

The value of EVM window length W is obtained from the transmission bandwidth and TS 38.141-1 [3] table 6.5.3.5-2
for 15 kHz SCS, table 6.5.3.5-3 for 30 kHz SCS and table 6.5.3.5-4 for 60 kHz SCS for FR1, and table 6.6.3.5.2-2 for
60 kHz SCS, and table 6.6.3.5.2-3 for 120 kHz SCS for FR2.

The BS shall transmit asignal according to the test models intended for EVM. The demodulation reference signal of the
second ideal signal shall be used to find the centre of the FFT window.

The timing of the measured signal is determined in the pre FFT domain as follows, using z°(v) and i, (v):

1. Themeasured signal is delay spread by the TX filter. Hence the distinct borders between the OFDM symbols
and between data and CP are al so spread and the timing is not obvious.

2. Intheided signa i, (v), the timing is known.

Correlation between bullet (1) and (2) will result in a correlation peak. The meaning of the correlation peak is
approximately the "impulse response” of the TX filter.

3. The meaning of "impulse response” assumes that the autocorrelation of the ideal signal i, (v) isa Dirac peak and
that the correlation between the ideal signal i, (v) and the datain the measured signal is 0. The correlation peak,
(the highest, or in case of more than one highest, the earliest) indicates the timing in the measured signal.

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 281 ETSI TS 138 141-2 V15.5.0 (2020-04)

The number of samples, used for FFT is reduced compared to z°(v). This subset of samplesis called z'(v).
From the acquired samples one timing can be derived.

The timing of the centre A¢ is determined according to the cyclic prefix length of the OFDM symbols. For normal CP,
there are two values for A¢ in a1l msperiod:

- A¢ =length of cyclic prefix / 2,
- A¢ = Longer CP length - length of cyclic prefix / 2,

Where the length of cyclic prefix is obtained from TS 38.141-1 [3] table 6.5.3.5-2 for 15 kHz SCS, table 6.5.3.5-3 for
30 kHz SCS and table 6.5.3.5-4 for 60 kHz SCS for FR1, and table 6.6.3.5.2-2 for 60 kHz SCS, and table 6.6.3.5.2-3 for
120 kHz SCSfor FR2, and the longer CP length is obtained from table L.2.4-1.

As per the example values.
- A¢ = 144 within the CP of length 288 for most OFDM symbolsin 1 ms,

- A¢ =400 (= 544 — 144) within the CP of length 544 for OFDM symbol O of dot 0 and dot 4.

L.5 Resource element TX power
Perform FFT on z'(v) with the FFT window timing A¢.
Theresultiscaled Z'(¢t, f). The RE TX (RETP) power isthen defined as:

RETP = |Z'(¢t, f)|?>SCS
where SCSisthe subcarrier spacing in Hz.

From RETP, the OFDM symbol TX power (OSTP) is derived as follows:

1
OSTP = Z RETP
Nsym

Where the summation accumulates Nz NEB values of all Ngym OFDM symbols that carry PDSCH and not containing
PDCCH, RS or SSB within adlot.

NEB =12,

From the acquired samples N, values for each OSTP can be obtained and averaged where N, isthe number of dotsin
a 10 ms measurement interval for FDD. For TDD, N; is the number of slots with downlink symbolsin a10 ms
measurement interval and is computed according to the valuesin table 4.9.2.2-1.

For the example used in the annex, N = 64 and Ny = 264.

L.6 Post-FFT equalisation

Perform 14N, FFTson z'(v), one for each OFDM symbol within 10 ms measurement interval with the FFT window
timing to produce an array of samples, 14N, inthetime axist by FFT sizein the frequency axisf.

For the example in the annex, 1120 FFTs are performed on z'(v). The result is an array of samples, 1120 in the time
axis by 4096 in the frequency axis.

The equalizer coefficients @(f) and @(f) are determined as follows:

1. Caculate the complex ratios (amplitude and phase) of the post-FFT acquired signal Z'(¢, ) and the post-FFT
ideal signal I,(t, f), for each demodulation reference signal, over 10 ms measurement interval. This process
creates a set of complex ratios:
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Z'(t,f)
12 (t' f)
2. Perform time averaging at each demodulation reference signal subcarrier of the complex ratios, the time-

averaging length is 10 ms measurement interval. Prior to the averaging of the phases ¢ (t;, f) an unwrap
operation must be performed according to the following definition:

a(t, fele®N =

- Theunwrap operation corrects the radian phase angles of ¢(t;, f) by adding multiples of 2 * = when
absolute phase jumps between consecutive time instances ¢; are greater then or equal to the jump tolerance of
n radians.

- This process creates an average amplitude and phase for each demodulation reference signal subcarrier (i.e.
every second subcarrier).

a(f) = 2=t Cllv(ti'f)
L1t
o(f) = 7(;,( /)

Where N is the number of demodulation reference signal time-domain locations ¢; from Z'(¢, f) for each
demodulation reference signal subcarrier f.

3. Theequalizer coefficients for amplitude and phase a(f) and @(f) at the demodulation reference signal
subcarriers are obtained by computing the moving average in the frequency domain of the time-averaged
demodulation reference signal subcarriers. The moving average window sizeis 19. For reference subcarriers at
or near the edge of the channel the window size is reduced accordingly as per figure L.6-1.

4. Perform linear interpolation from the equalizer coefficients a(f) and ¢(f) to compute coefficients a(f), @¢(f)
for each subcarrier.

th
The subsequent 7 From the 10
subcarriers are averaged subcarrier onwards the

over 5, 7 .. 17 subcarriers / window size is 19 until
the upper edge of the
\ channel is reached and
the window size
reduces back to 1

The second
reference
subcarrier is the
average of the
first three
subcarriers

The first

reference

subcarrier

is not
averaged

»
»

Reference subcarriers

Figure L.6-1: Reference subcarrier smoothing in the frequency domain
a) Incaseof FR2 EVM, to account for the common phase error (CPE) experienced in millimetre wave

frequencies, ¢ (f), in the estimated coefficients contain phase rotation due to the CPE, 6, in addition to the
phase of the equalizer coefficient @(f), that is:

o(f) = 9(f) +6(0)
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For OFDM symbols where PT-RS does not exist, 8(t) can be estimated by performing linear interpolation
from neighboring symbols where PT-RS is present.

In order to separate component of the CPE, 6, contained in, o (f), estimation and compensation of the CPE
needsto follow. 8(t) isthe common phase error (CPE), that rotates al the subcarriers of the OFDM symbol

attimet.

Estimate of the CPE, 6(t), at OFDM symbol time, ¢, can then be obtained from using the PT-RS employing
the expression:

~ 7! t, ~ i

o(t) = arg {Zfefptrs (Iptri(fjc)) (@afe f‘p(f))}
In the above equation, fP" isthe set of subcarriers where PT-RS are mapped, t € tP*™ where tP*™ isthe
set of OFDM symbols where PT-RS are mapped while Z' (¢, f) and L5 (t, f) areisthe post-FFT acquired
signal and the ideal PT-RS signal respectively. That is, estimate of the CPE at a given OFDM symbol is
obtained from frequency correlation of the complex ratios at the PT-RS positions with the conjugate of the
estimated equalizer complex coefficients. The estimated CPE can be subtracted from @ (f) to remove
influence of the CPE, and obtain estimate of the complex coefficient's phase:

() =o(f) -0

L.7 EVM

L.7.0 General

For EVM create two sets of Z,,'(t, f), according to the timing (Ac — W /2) and (Ac + W /2), using the equalizer
coefficientsfrom L.6.

The equivalent ideal samples are calculated from i, (v) (annex L.2.2) and arecalled I(t, f).

The EVM isthe difference between the ideal signal and the equalized measured signal.

' 2
EVM = EteTZfeF(i)|Zeq (t'f) - I(t;f)|
Leer Lrer (& I?
Where:
- Tisthe set of symbolswith the considered modulation scheme being active within the dlot,

- F(t) isthe set of subcarriers within the resource blocks with the considered modulation scheme being activein
symbol t,

- I(t, f) istheidea signal reconstructed by the measurement equipment in accordance with relevant test models,
- Z4'(t, f) istheequalized signal under test.

NOTE: Although the basic unit of measurement is one slot, the equalizer is calculated over the entire 10 ms
measurement interval to reduce the impact of noise in the reference signals.

L.7.1 Averaged EVM (FDD)

EVM isaveraged over al alocated downlink resource blocks with the considered modulation scheme in the frequency
domain, and a minimum of N, downlink slots where N, isthe number of slotsin a 10 ms measurement interval.

The averaging in the time domain equals the N, slot duration of the 10 ms measurement interval from the equalizer
estimation step.
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Nai N;

- 1
EVMprame = WZ Z EVMl%J'

=177t i=1 j=1
Where N; isthe number of resource blocks with the considered modulation scheme in subframei.

The EVM requirements shall be tested against the maximum of the RM S average at the window W extremities of the
EVM measurements:

Thus EV M, is calculated using £ = AZ,; in the expressions above and EV My, 1, IS calculated using & = Afy, inthe
EV M. caculation where (I and h, low and high; where low isthetiming (Ac — W /2) and highisthe timing
(Ac + W /2)).

Thus:

EVM = max(EVMiames, EVMiramen )

The resulting EVM is compared against the limit.

L.7.2 Averaged EVM (TDD)

Let NIPP be the number of slots with downlink symbols within a 10 ms measurement interval. For TDD, the averaging
in the time domain can be calculated from NJP? slots of different 10 ms measurement intervals and should have a
minimum of Ng; slots averaging length where Ny, is the number of slotsin a 10 ms measurement interval.

EV M .me isderived by: Square the EVM results in each 10 ms measurement interval. Sum the squares, divide the sum
by the number of EVM relevant locations, square-root the quotient (RMS).

TDD
Ng ™= N

_ 1
EVMgame = —NTDD Z ZEVMLZ,]
L4 NoE =

Where N; is the number of resource blocks with the considered modulation scheme in slot i.

The EV M. 1S calculated, using the maximum of EV Mg, at the window W extremities. Thus EV Mg, is calculated
using £ = A, and EV Mg, e, is calculated usingt = Ag, (I and h, low and high; where low isthe timing (Ac — W /2)
and and high isthetiming (Ac + W /2)).

EVMframe = maX(EVMframe,l' EVMframe,h)

In order to unite at least N, dots, consider the minimum integer number of 10 ms measurement intervals, where
Nerame IS determined by

10 X Ngo¢
Nframe = NTDD
dl

And for FR1, N, = 1 for 15 kHz SCS, Ny, = 2 for 30 kHz SCS and Ny, = 4 for 60 kHz SCS normal CP. For FR2,
Ng;o: = 4 for 60 kHz SCS and Ng,;,,, = 8 for 120 kHz SCS.

Unite by RMS.
Nframe
S 1 )
EVM = | Z EVM? oo
frame =1

The resulting EVM is compared against the limit.
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bis R4-1812666, 181664 (TS 38.141-1, v1.0.0):
R4-1812683, - R4-1812584 TP to TS 38.141-2: Correction on NOTE for wanted
R4-1813300, signal mean power for NR BS RX requirements
R4-1813301, - R4-1812666 TP to TS 38.141-2: Correction of directions for OTA
R4-1813310, requirements
R4-1813532, - R4-1812683 TP to TS 38.141-2: Clarification Note on non-zero
R4-1813754, Test Tolerance
R4-1813877, - R4-1813300 TP to TS 38.141-2: correction of the OSDD definition
R4-1813881, for single RAT NR BS specification
R4-1813883, - R4-1813301 TP to TS 38.141-2: alignment with TS 38.104
R4-1813896, modifications after RAN4#88
R4-1813899, - R4-1813310 TP to TS 38.141-2: structure alignments with TS
R4-1813900, 38.141-1
R4-1813901,
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R4-1813902, - R4-1813532 TP to TS 38.141-2: Corrections to Modulation quality
R4-1813903, test in Clause 6.6.3

R4-1813907, - R4-1813754 TP to TS 38.141-2: Radiated performance
R4-1813908, requirements (8)

R4-1813911, - R4-1813877 TP for TS38.141-2: RF channel for BS OTA
R4-1813912, conformance test

R4-1813913, - R4-1813881 TP to TS 38.141-2: Section 4.9.2.3 Data content of
R4-1813914, PHY channels

R4-1813915, - R4-1813883 TP to TS 38.141-2: FR2 test model(Section 4.9.3)
R4-1813993, - R4-1813896 TP to TS 38.141-2: Addition of MU for OTA
R4-1814074, performance requirements for FR1

R4-1814078, - R4-1813899 TP to TS 38.141-2: alignment of directions to be
R4-1814080, tested for OTA requirements

R4-1814120, - R4-1813900 TP to TS 38.141-2 on CLTA definition

R4-1814193, - R4-1813901 TP to TS 38.141-2 on MU and TT corrections for
R4-1814250, FR1 and FR2

R4-1814251, - R4-1813902 TP to TS 38.141-2 on Rx requirement corrections for
R4-1814253, FR1 and FR2

R4-1814254 - R4-1813903 TP to 38.141-2: Clause 4.6 - correction for

manufacturer declaration

- R4-1813907 TP to TS 38.141-2: frequency range for the inband
blocking requirement for FR2

- R4-1813908 TP to TS 38.141-2 — adding TRP measurement grids
to the annex

- R4-1813911 TP to TS 38.141-2: Update for NR BS occupied
bandwidth requirement (6.7.2)

- R4-1813912 TP to 38.141-2: Corrections to OTA co-location
spurious emission (6.7.5 and E.1.3)

- R4-1813913 TP to 38.141-2: Corrections to OTA transmitter
intermodulation in sub-clause 6.8 and Annex E.1.5

- R4-1813914 TP to TS 38.141-2: Correction of the RX
intermodulation interferer

- R4-1813915 TP to TS 38.141-2: In-channel selectivity (7.9)

- R4-1813993 TP to TS 38.141-2: Radiated performance
requirements for CP-OFDM based PUSCH

- R4-1814074 TP to TS 38.141-2: Corrections on OTA transmit
ON/OFF power

- R4-1814078 TP to TS38.141-2: OTA CACLR absolute limits
(6.7.3)

- R4-1814080 TP to TS 38.141-2: OTA declarations nhumbering and
cross-referencing

- R4-1814120 TP to TS 38.141-2: Correction on the FRCs in Annex
Al and A2

- R4-1814193 TP to TS38.141-2: OTA UEM(Section 6.7.4)

- R4-1814250 TP to TS 38.141-2: operating bands applicable for
spurious emissions testing above 12.75 GHz

- R4-1814251 TP to TS 38.141-2: correction for the narrowest
supported CHBW and SCS

- R4-1814253 TP to TS 38.141-2: Improvement of out-of-band
blocking requirement in sub-clause 7.6

- R4-1814254 TP to TS 38.141-2 on CLTA related MU

2018-11 | RAN4#89 | R4-1816288 - - - |Implementation of TPs approved during RAN4#89, on top of R4- 1.2.0
R4-1814444 1815277 (TS 38.141-1, v1.1.0):
R4-1814504 R4-1816288 TP to TS 38.141-2: general cleanup
R4-1814622 R4-1814444 TP to TS 38.141-2: FRC definitions for PUSCH and
R4-1815005 test parameters for PRACH
R4-1815268 R4-1814504 TP to TS38.141-2: Removal of the multi-band test
R4-1815304 for BS type 2-O
R4-1815305 R4-1814622 TP to TS 38.141-2 on Characteristics of the
R4-1815330 interfering signals
R4-1815375 R4-1815005 TP to 38.141-2: MU clarifications
R4-1815381 R4-1815268 TP to TS 38.141-2 on General radiated receiver
R4-1815686 characteristics
R4-1815689 R4-1815304 TP to TS 38.141-2: Alignment of test procedure for
R4-1815963 OTA out-of-band blocking in sub-clause 7.6
R4-1816277 R4-1815305 TP to TS 38.141-2: Improvement of test specification
R4-1816290 text with respect to directions for OTA out-of-band blocking in sub-
R4-1816291 clause 7.6
R4-1816292 R4-1815330 TP to TS 38.141-2: Correction to FBW definition in
R4-1816293 sub-clause 3.1
R4-1816294 R4-1815375 TP to TS 38.141-2: Interpretation of measurement
R4-1816295 results and the Shared Risk principle
R4-1816296 R4-1815381 TP to 38.141-2: OTA demodulation alignment with
R4-1816297 TS38.104 (8.1)
R4-1816298 R4-1815686 TP to 38.141-2: alignment of OTA requirement
R4-1816300 names
R4-1816305
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R4-1816306 R4-1815689 TP to 38.141-2: OTA out-of-band blocking co-
R4-1816309 location requirement (7.6)

R4-1816312 R4-1815963 TP to TS 38.141-2: corrections of notes in
R4-1816313 declarations table (4.6)

R4-1816315 R4-1816277 TP to TS 38.141-2: remaining annexes
R4-1816317 R4-1816290 TP to TS 38.141-2 on manufacturer declarations for
R4-1816318 NR radiated requirements testing

R4-1816319 R4-1816291 TP to TS 38.141-2: narrowest beam selection for
R4-1816350 OTA testing

R4-1816353 R4-1816292 TP to 38.141-2: Radiated transmit power testing
R4-1816356 extreme environment conditions (6.2)

R4-1816359 R4-1816293 TP to TS38.141-2: Radiated transmit power
R4-1816361 requirement with wideband operation (6.2)

R4-1816362 R4-1816294 TP to TS38.141-2: OTA total power dynamic
R4-1816371 range(Section 6.4.3)

R4-1816446 R4-1816295 TP to TS 38.141-2: OTA transmitter OFF power
R4-1816484 (Section 6.5.1)

R4-1816485 R4-1816296 TP to TS38.141-2: OTA ACLR, UEM and spurious
R4-1816593 emission (Section 6.7.3)

R4-1816720 R4-1816297 TP to TS 38.141-2: additional spurious emissions
R4-1816726 requirement corrections (6.7.5.4.5.1)

R4-1816732 R4-1816298 TP to TS 38.141-2: Correction to RX receiver test
R4-1816735 directions

R4-1816740 R4-1816300 TP to TS 38.141-2 — adding further details on

reference steps to the annex

R4-1816305 TP to TS 38.141-2 - polarization wording
improvements for OTA sensitivity and reference sensitivity
R4-1816306 TP to TS 38.141-2_Corrections on transmitter
intermodulation (section 3.2 and 6.8)

R4-1816309 TP to TS 38.141-2 - update FR2 extreme MU and
TT

R4-1816312 TP to TS 38.141-2: Addition of calibration procedure
for extreme temperature testing in Annex B.7

R4-1816313 TP to TS 38.141-2: Test distance for blocking
interferer signal in sub-clause 7.6

R4-1816315 TP to 38.141-2: Corrections to co-location
requirements

R4-1816317 TP to 38.141-2 Corrections to TRP grids formula in
Annex | and adding reference in Section 6.5

R4-1816318  Operating band orthogonal cuts measurement
R4-1816319 TP to TS 38.141-2 Correction on declaration
R4-1816350 TP for introducing propagation conditions in TS
38.141-2

R4-1816353 TP to TS 38.141-2: Radiated test requirements for
DFT-s-OFDM based PUSCH

R4-1816356 TP for TS 38.141-2 on NR PUCCH format2 radiated
performance requirements

R4-1816359 TP to TS38.141-2: Performance requirements for
PRACH

R4-1816361 TP for TS38.141-2: PUCCH format 1 OTA
conformance test

R4-1816362 TP to TS 38.141-2: Radiated test requirements for
CP-OFDM based PUSCH in FR1

R4-1816371 TP to 38.141-2 — PUSCH requirements with CP-
OFDM for FR2

R4-1816446 TP to TS 38.141-2: Cleanup to OTA requirements
text

R4-1816484 TP to TS 38.141-2: Improvement of specification text
related to injection of interferer power for OTA TX IMD in sub-clause
6.8

R4-1816485 TP on 38.141-2: Deletion of test procedure on OFF
power and transient period for FR2

R4-1816593 TP to TS 38.141-2: PUCCH format O requirement
testing

R4-1816720 TP for introducing PUCCH format 3 and 4 radiated
conformance requirements for OTA test in 38.141-2

R4-1816726 TP to TS 38.141-2: FR2 test model(Section 4.9.2)
R4-1816732 TP to TS 38.141-2: OTA transmitted signal quality
(Section 6.6)

R4-1816735 TP to TS 38.141-2: Section 4.9.2.3 Data content for
PHY channels

R4-1816740 TP to TS 38.141-2: Correction to FR2 OTA
REFSENS requirement

2018-12 | RAN#82 | RP-182584 Presented to TSG RAN for approval. 2.0.0
2018-12 | RAN#82 Approved by plenary — Rel-15 spec under change control 15.0.0
2019-03 | RAN#83 | RP-190403 |0001 B [CRto TS 38.141-2 15.1.0

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 290 ETSI TS 138 141-2 V15.5.0 (2020-04)

Implementation of the following draft CRs, which were Endorsed
during RAN4#90, on top of v15.0.0:

R4-1900286  Draft CR on NR PUCCH format2 radiated
performance requirements for TS 38.141-2

R4-1900629 Draft CR to TS 38.141-2_Clean up the test
requirements for some Rx requirements

R4-1900739 Draft CR to TS 38.141-2:0TA dynamic range test
requirement (7.4.5)

R4-1900742  Draft CR to TS 38.141-2:Correction on OTA total
power dynamic range requirement (6.4.3)

R4-1900765  Draft CR to TS 38.141-2: Update of test requirement
numbers for DFT-s-OFDM based PUSCH

R4-1900830 Draft CR to TR 38.141-02: Correction to
manufacturer declaration in sub-clause 4.6

R4-1900877  Draft CR to TS 38.141-2: On RX spurious emissions
requirement

R4-1900970  Draft CR for 38.141-2: Radiated test requirements
for NR PUCCH format 1

R4-1901009 Draft CR to 38.141-2: Addition of coordinates system
definition

R4-1901325  Draft CR to 38.141-2: Correction to clause 6.4.3
OTA total power dynamic range - correction

R4-1901332  Draft CR to 38.141-2: Updates for Abbreviations
section

R4-1901372 CRto TS 38.141-2: Section 3.2 Missing Beam width
Symbol Definition

R4-1901389  Draft CR to TS 38.141-2 BS demodulation PUCCH
format O requirements

R4-1901476  Draft CR to TS 38.141-2 Corrections on transmitter
co-existence and co-location requirements

R4-1901486  Draft CR to TS 38.141-2: Corrections on OTA in-
band blocking requirements

R4-1901538 TS 38.141-2: Editorial corrections

R4-1901743  DraftCR to TS 38.141-2: addition of the luant BS
modem section

R4-1902261  draft CR to TS 38.141-2 - update emissions scaling
R4-1902274  Draft CR to TS 38.141-2: Addition of missing
EIRP/EIS terminology in Clause 3

R4-1902275  Draft CR to 38.141-2; Correction to definition of OTA
reference sensitivity

R4-1902276  Draft CR to TS 38.141-2:Overview of radiated Tx
requirements (4.1.1)

R4-1902277  Draft CR to TS 38.141-2: Corrections on
Measurement uncertainties and test requirements

R4-1902278 CRto TS 38.141-2: Adding clause 4.8 reference to
test procedures

R4-1902279  Draft CR to TS 38.141-2_Correction on test
procedures for single-carrier and multi-carrier operation for Tx
requirements

R4-1902281  Draft CR to 38.141-2: Cleanup of RX procedures
R4-1902282  Draft CR to TS 38.141-2:Test tolerance for radiated
transmit power (C.1)

R4-1902283  Draft CR to TS 38.141-2_Correction on multi-band
operation related requirements

R4-1902285  Correction of FR2 RoA0A declaration

R4-1902287  Draft CR to 38.141-2; clarification of BS power limits
R4-1902289  Draft CR to TR 38.141-2: Editorial clean-up of TRP
measurement section in Annex |

R4-1902291  Draft CR to 38.141-2: Addition of measurement
system setup for radiated performance requirements

R4-1902293  Draft CR for TS 38.141-2: Correction on TM
applicability

R4-1902295  Corrections to 38.141-2 clause 4.9.2 base
conformation test models

R4-1902319  Draft CR to TS38.141-2 Tx OFF and transient
measurement procedure

R4-1902343 CRto TS 38.141-2: FR frequency limit corrections
R4-1902385  Draft CR to TS 38.141-2: Applicability rule for BS
radidated demodulation test

R4-1902391  draftCR for TS 38.141-2: Radiated test requirements
for CP-OFDM based PUSCH in FR1

R4-1902395  Draft CR to 38.141-2 — PUSCH requirements with
CP-OFDM for FR2

R4-1902398  draftCR: Updates to PUCCH format 3 and 4 radiated
conformance testing in TS 38.141-2

R4-1902401  Draft CR for updating PRACH performance
requirements in TS38.141-2
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R4-1902446  Draft CR to TS 38.141-2: Editorial CR for BS
radidated demodulation test

R4-1902573  Corrections to 38.141-2 Delay profile calculation
R4-1902647 CRto TS 38.141-2: NR TM Multicarrier
Configuration

2019-06 | RAN#84 | RP-191240 |0005 B |CRto TS 38.141-2: Implementation of endorsed draft CRs from 15.2.0
RAN4#90bis and RAN4#91

Implementation of Draft CRs into the merged Draft CR based on the
endorsed tdocs during RAN4#90bis, on top of TS 38.141-2, v15.1.0:
R4-1903326  Draft CR to TS 38.141-2: cleanup

R4-1903331  Draft CR to TS 38.141-2: performance measure
correction for the Rx requirements

R4-1903459  Draft CR to TS 38.141-2: Correction to TX
requirements with respect to total EIRP in clause 6.2.4.2, clause
6.3.4.2 and Annex B.7.1

R4-1903490 Draft CR to 38.141-2: Addition of measurement
uncertainty for FR2 performance requirements

R4-1903615 Draft CR to 38.141-2_Correction on OTA BS output
power requirements (6.3)

R4-1903616  Draft CR to 38.141-2: Correction on OTA occupied
bandwidth requirements (6.7.2)

R4-1903617  Draft CR to 38.141-2: Correction on OTA transmitter
spurious emissions requirements (6.7.5)

R4-1904207  Editorial corrections to TS 38.141-2

R4-1904236  draftCR: Correlation matrix for 8Rx in TS 38.141-2
R4-1904722  Draft CR to TS 38.141-2: Update of applicability rule
for BS radiated demodulation test

R4-1904725  Draft CR to TS 38.141-2: Update of radiated test
requirements for DFT-s-OFDM based PUSCH

R4-1904728  draftCR for TS 38.141-2: Radiated test requirements
for CP-OFDM based PUSCH in FR1

R4-1904731  Draft CR on PRACH performance requirements in
TS38.141-2

R4-1904733  Draft CR on TS 38.141-2 Radiated test requirements
for PUCCH format 1

R4-1904737  Draft CR on NR PUCCH format2 radiated
performance requirements for TS 38.141-2

R4-1904738  Draft CR to TS 38.141-2 Adding required vendor
declaration items for BS demodulation

R4-1904741  Draft CR to TS 38.141-2 BS demodulation PUCCH
format O requirements

R4-1904744  draftCR: Measurement system set-up and TT in TS
38.141-2

R4-1904747  draftCR: Updates to PUCCH format 3 and 4 radiated
conformance testing in TS 38.141-2

R4-1904803  Draft CR to TS 38.141-2: FRC update for PUSCH
FR1 mapping type B and FR2 DMRS 1+1

R4-1904818 Draft CR: Clarification on step 5 and step 6 for delay
profiles calculation (38.141-2)

R4-1904843  Draft CR to TS 38.141-2 BS demodulation CP-
OFDM PUSCH FR2 requirements

R4-1905112  Draft CR to TS 38.141-2:Overview of radiated Tx
requirements (4.1.1)

R4-1905118  Corrections to TS38.141-2 clause 6.6.3.5 EVM
measurement

R4-1905119  draft CR to TS38.141-2 on section 4.9.2.3 header
R4-1905122  draft CR to TS38.141-2 on test model(Section 4.9.2)
R4-1905125  draft CR to 38.141-2 for TAE requirements
R4-1905129  draft CR to TS38.141-2 on FR2 OFF power test
procedure

R4-1905130 draft CR to TS38.141-2 on TT and MU tables for
FR2 OFF power

R4-1905142  Draft CR: editorial correction on FR1 spurious
emission requirement in TS38.141-2

R4-1905147  Draft CR to TS 38.141-2: Clarification on application
of interfering signal offsets for ACS, blocking and intermodulation
requirements

R4-1905150 Draft CR to TS 38.141-2: Corrections on out-of-band
blocking requirement

R4-1905175  Draft CR to TS 38.141-2: FRC reference corrections
for the Rx requirements

R4-1905177  Draft CR to TS 38.141-2: consideration of suppoted
frequency range of the operating band

R4-1905183  Draft CR for TS 38.141-2: Improvements of figures
in Annex E
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R4-1905184  Draft CR to TS 38.141-2: Correction on
manufacturer's declrations related to multi-band operation(section
4.6)

R4-1905185  Draft CR for TS 38.141-2: Addition of NOTE for
transmitter intermodulation requirements in certain regions
R4-1905200 Draft CR to TS 38.141-2: Addition of RC test method
for spurious emission in clause 6.7 and 7.7

R4-1902647 CRto TS 38.141-2: NR TM Multicarrier
Configuration

Implementation of Draft CRs into the merged CR based on the
endorsed tdocs during RAN4#91, on top of TS 38.141-1 in R4-
1905216:

R4-1905410 DraftCR to TS 38.141-2 Editorial Corrections
R4-1905536  draftCR to TS 38.141-2 OTA RX spurious emission
(clause 7.7)

R4-1905901  draft CR to TS 38.141-2 - corrections to test set up
diagrams

R4-1906004  Draft CR to 38.141-2: 6.8 OTA transmitter
intermodulation — correction of interfering signal type

R4-1906120 Draft CR to TS 38.141-2 Correction on multi-band
test configurations

R4-1906313  Draft CR to 38.141-2: Correction on FRC (Annex A)
R4-1906783  Draft CR to TS38.141-2 on FR2 MU tables
correction on frequency range (4.1.2.2, 4.1.2.3)

R4-1906920 Draft CR to TS 38.141-2: Clarification on type of
interfering signal for ACS, in-band blocking and ICS requirements
R4-1906968 Draft CR to TS 38.141-2: adding further details to
spherical Fibonacci grids (1.4)

R4-1907112  Draft CR to TS 38.141-2: correction of the
fundamental frequency limit of 2.55GHz for the spurious emissions
R4-1907245  Draft CR to TS 38.141-2: Update of applicability rule
for BS radiated demodulation test

R4-1907248  Draft CR to TS 38.141-2: Update of radiated test
requirements for DFT-s-OFDM based PUSCH

R4-1907251  Draft CR to TS 38.141-2: Correction on the
terminology in PUSCH FRC tables

R4-1907254  Draft CR to TS38.141-2: Updates of PRACH
performance requirements

R4-1907257  Draft CR on NR PUCCH format2 radiated
performance requirements for TS 38.141-2

R4-1907260 Draft CR on NR UCI on PUSCH radiated
performance requirements for TS 38.141-2

R4-1907263  draftCR: Updates to PUCCH format 3 and 4 radiated
conformance testing in TS 38.141-2

R4-1907265 Draft CR on TS 38.141-2 Radiated test requirements
for PUCCH format 1

R4-1907271  Draft CR to TS 38.141-2 Manufacturer declaration
for BS demodulation

R4-1907274  Draft CR to TS 38.141-2 BS demodulation PUCCH
format O requirements

R4-1907276  Draft CR to TS 38.141-2 BS demodulation CP-
OFDM PUSCH FR2 requirements

R4-1907279  draftCR for TS 38.141-2: Radiated test requirements
for CP-OFDM based PUSCH in FR1

R4-1907631  Draft CR to 38.141-2: Term "reference signal"
replacing by term "ideal signal" in EVM context

R4-1907633  Draft CR to 38.141-2: corrections to the Annex F
structure

R4-1907637  Draft CR to TS38.141-2 on target resource block
clarification for EVM measurement (4.9.2.2, 4.9.2.3, 6.6.3.5)
R4-1907639  Draft CR to TS38.141-2: Correction on test model
R4-1907642  Draft CR to TS38.141-2 on TT and MU tables for
FR2 Tx OFF power measurement (4.1.2.2, C.1)

R4-1907660 Draft CR to TS 38.141-2 on Spurious emission
Category B in FR2

R4-1907663  Draft CR to 38.141-2: BS TAE requirements
R4-1907666  Draft CR to 38.141-2: Clarification of interferer RB
frequency for narrowband blocking

R4-1907670 Draft CR to TS 38.141-2: Corrections to Annex |
(TRP)

R4-1907671  Draft CR to TS 38.141-2: Correction on usage of
terms TRP and EIRP

R4-1907677  Draft CR to 38.141-2: Correction on OTA
measurement setup (Annex E)

R4-1907678  Draft CR to TS 38.141-2: Added description of
symbol TRP Estimate
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R4-1907682  Draft CR to 38.141-2: Correction on procedure for
general OTA transmitter spurious emissions requirements (6.7.5)
R4-1907683  Draft CR to 38.141-2: Correction on OTA transmitter
spurious emissions co-location requirements (6.7.5)

R4-1907684  Draft CR to 38.141-2 Definition of contiguous
transmission bandwidth

R4-1907847  Draft CR to TS 38.141-02: Test model (section
4.9.2)

R4-1907851  Draft CR to TS 38.141-2: Editorial cleanup of OTA
transmit ON/OFF power in clause 6.5

R4-1907853  Draft CR to TS 38.141-2: Clarification om beam
identifier declaration in clause 4.6

2019-09 | RAN4#92 | R4-1910361 | 0008 F |Implementation of Draft CRs based on the endorsed tdocs during 15.3.0
RAN4#92, on top of TS 38.141-2, v15.2.0:

- R4-1910068 Draft CR to TS 38.141-2: Update of radiated test
requirements for DFT-s-OFDM based PUSCH

- R4-1910071 Draft CR on NR PUCCH format2 radiated
performance requirements for TS 38.141-2

- R4-1910074 Draft CR on NR UCI on PUSCH radiated
performance requirements for TS 38.141-2

- R4-1910077 draftCR for TS 38.141-2: Radiated test requirements
for CP-OFDM based PUSCH in FR1

- R4-1910083 Draft CRto TS 38.141-2 BS demodulation PUCCH
format O requirements

- R4-1910085 Draft CR to TS 38.141-2 BS demodulation CP-
OFDM PUSCH FR2 requirements

- R4-1910087 Draft CR for TS 38.141-2 Radiated test requirements
for NR PUCCH format 1

- R4-1910091 Draft CR for TS 38.141-2 Radiated test requirements
for NR multi-slot PUCCH

- R4-1910096 draftCR: Updates to PUCCH format 3 and 4 radiated
conformance testing in TS 38.141-2

- R4-1910423 Draft CR to TS 38.141-2: Clarification on OTA
receiver requirements

- R4-1910425 Draft CR to TS 38.141-2 with clarification for test
models

- R4-1910426 Draft CRto TS 38.141-2: Correction in test
procedure for OTA transmitter spurious emissions

- R4-1910430 Corrections to EVM 38.141-2 Annex L

- R4-1910433 Test model corrections in TS38.141-2 clause 4.9

- R4-1910435 Draft CRto TS 38.141-2: Improvement of
requirement overview tables in clause 4.1.1

- R4-1910437 Draft CR to TS 38.141-2: Improvement of Radiated
transmit power in clause 6.2 and Annex B

- R4-1910439 draft CR to TS 38.141-2 — clarify measurement
directions test procedures

- R4-1910440 draft CR to TS 38.141-2 — clean up reverberation
chamber spurious emissions procedure

- R4-1910441 Draft CRto TS 38.141-2 — single polarisation
measurement procedure

- R4-1910443 Draft CR to TS 38.141-2: Improvements of OTA out-
of-band blocking in clause 7.6

- R4-1910444 draft CR to TS 38.141-2 — reverberation chamber in-
band TRP procedures

- R4-1910446 draft CR to 38.141-2 - Improvements to annex |

- R4-1910447 Draft CRto TS 38.141-2: Improvements of
description of measuring noise close to the noise floor in Annex K

- R4-1910464 Draft CR to 38.141-2: Correction on regional
requirements (4.4)

- R4-1910595 Corrections of the clause mapping with 38.141-2
clause 4, annex C

- R4-1910597 Draft CR to TS 38.141-2: Corrections related to
manufacturer declarations in clause 4.6

2019-12 | RAN#86 | RP-193000 (0014( 1 F |CRto TS 38.141-1: Further update of applicability rule for BS 15.4.0
conducted demodulation test (Rel-15)

2019-12 | RAN#86 | RP-193000 (0016( 1 F |CRto TS 38.141-1: Update of conducted test requirements for DFT- | 15.4.0
s-OFDM based PUSCH (Rel-15)

2019-12 | RAN#86 | RP-193000 (0019( 1 F |CR for 38.141-1 Conducted test requirements for NR PUCCH format | 15.4.0

1

2019-12 | RAN#86 | RP-192987 |0020| 1 F |CR for 38.141-1 Conducted test requirements for NR multi-slot 15.4.0
PUCCH format 1

2019-12 | RAN#86 | RP-193000 |0021| 1 F |CR on correction of NR PUCCH format2 conducted performance 15.4.0
requirements (Rel-15) for TS 38.141-1

2019-12 [ RAN#86 | RP-193000 |0023| 1 F |CR on correction of NR UCI on PUSCH conducted performance 15.4.0

requirements (Rel-15) for TS 38.141-1

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15 294 ETSI TS 138 141-2 V15.5.0 (2020-04)

2019-12 | RAN#86 | RP-193000 |0025 F |CR on correction on FRC table for FR1 PUSCH conducted 15.4.0
performance requirements (Rel-15) for TS 38.141-1

2019-12 [ RAN#86 | RP-193000 |0027| 1 F |CR for 38.141-1: Conducted test requirements for CP-OFDM based | 15.4.0
PUSCH in FR1

2019-12 | RAN#86 | RP-192987 |0029 F |CRto TS 38.141-1: Corrections to BS classes and transmit 15.4.0
configurations

2019-12 | RAN#86 | RP-193000 |0030| 1 F |Updates to PRACH conducted tests in TS 38.141-1 for Rel-15 15.4.0

2019-12 | RAN#86 | RP-192988 [0033| 1 F |CR for TS38.141-1: correction on NR TM1.1 15.4.0

2019-12 | RAN#86 | RP-192987 |0035 F |CRto TS 38.141-1: Correction on interference level of receiver 15.4.0
dynamic range requirement

2019-12 | RAN#86 | RP-192987 (0037 F |CRto TS 38.141-1: Finalization of interfering RB centre frequency 15.4.0
offsets in receiver narrowband blocking requirement

2019-12 | RAN#86 | RP-192987 (0039 F |CRto TS 38.141-1: Correction on interfering signal frequency offsets | 15.4.0
for receiver intermodulation requirements

2019-12 | RAN#86 | RP-192987 (0045 F |CR to TS38.141-1: further updates on the abbreviations (section 15.4.0
3.3)-R15

2019-12 [ RAN#86 | RP-192988 |0051| 1 F |CR to 38.141-1: Annex H.5 Resource element TX power 15.4.0

2019-12 | RAN#86 [ RP-193000 [0053| 1 F |CRto TS 38.141-1 BS demodulation PUCCH format 0 requirements | 15.4.0

2019-12 | RAN#86 | RP-192987 |0057| 1 F |CR1to TS 38.141-1: Correcting TM 3.3 Definition 15.4.0

2019-12 | RAN#86 [ RP-192988 [0059( 2 F |CRto TS 38.141-1: Editoral Changes of NR TM Power Balancing 15.4.0
Readability

2019-12 | RAN#86 | RP-192987 |0061 F |CR Corrections to EVM 38.141-1 Annex H.7 15.4.0

2019-12 | RAN#86 | RP-192987 |[0063 F |CRto TS 38.141-1: removal of [] for multiple requirements, Rel-15 15.4.0

2019-12 | RAN#86 | RP-192988 |0065| 1 F |CR1to TS 38.141-1: MR BS class terminology correction, Rel-15 15.4.0

2019-12 | RAN#86 | RP-193000 |0067 F |CR: Updates to manufacture's declarations for demodulation 15.4.0
requirements in TS 38.141-1 (Rel-15)

2019-12 | RAN#86 | RP-193000 |0069| 1 F |CR: Updates for PUCCH formats 3 and 4 conducted conformance 15.4.0
testing in TS 38.141-1 (Rel-15)

2019-12 | RAN#86 | RP-192988 |0071| 1 F | Corrections of references in measurement uncertainty table 15.4.0

2019-12 | RAN#86 | RP-192988 [0073| 1 F | Clarification for the number of interfering signals 15.4.0

2019-12 | RAN#86 | RP-192988 |0075]| 1 F | Editorial corrections 15.4.0

2019-12 | RAN#86 | RP-192988 [0079| 1 F |Removal of FFS and brackets in RF requirements 15.4.0

2020-03 | RAN#87 | RP-200403 |0103 D |CR on correction of NR UCI on PUSCH radiated performance 15.5.0
requirements for TS 38.141-2

2020-03 | RAN#87 | RP-200403 |0108| 1 F |CRto TS 38.141-2: Corrections on rated carrier output power 15.5.0
symbols and clarifications on procedure for reverberation chamber

2020-03 | RAN#87 | RP-200403 [0110( 1 F |CRto TS 38.141-2: Corrections on generation of test configurations | 15.5.0

2020-03 | RAN#87 | RP-200403 |0117 F |CRto TS 38.141-2: Regional requirements 15.5.0

2020-03 | RAN#87 | RP-200403 (0119 F [IntraSlot frequency hopping applicability in the one OFDM symbol 15.5.0
test case

2020-03 | RAN#87 | RP-200403 |0127 F |CR to 38.141-2 updates for OSTP calculations 15.5.0

2020-03 | RAN#87 | RP-200403 (0129( 1 F |CR to 38.141-2 updates for reference to annex F and OFDM symbol | 15.5.0
TX power

2020-03 | RAN#87 | RP-200403 |0131 F |CR to 38.141-2 on Correction of Receiver Spurious Emissions 15.5.0

2020-03 | RAN#87 | RP-200403 |0133]| 1 F |CRto TS 38.141-2: Random data content for NR BS Test Models 15.5.0

ETSI



3GPP TS 38.141-2 version 15.5.0 Release 15

295

ETSI TS 138 141-2 V15.5.0 (2020-04)

History
Document history

V15.0.0 April 2019 Publication
V15.1.0 April 2019 Publication
V15.2.0 July 2019 Publication
V15.3.0 October 2019 Publication
V15.4.0 January 2020 Publication
V15.5.0 April 2020 Publication

ETSI




	Intellectual Property Rights
	Legal Notice
	Modal verbs terminology
	Foreword
	1 Scope
	2 References
	3 Definitions, symbols and abbreviations
	3.1 Definitions
	3.2 Symbols
	3.3 Abbreviations

	4 General radiated test conditions and declarations
	4.1 Measurement uncertainties and test requirements
	4.1.1 General
	4.1.2 Acceptable uncertainty of OTA Test System
	4.1.2.1 General
	4.1.2.2 Measurement of transmitter
	4.1.2.3 Measurement of receiver
	4.1.2.4 Measurement of performance requirement

	4.1.3 Interpretation of measurement results

	4.2 Radiated requirement reference points
	4.3 Base station classes
	4.4 Regional requirements
	4.5 BS configurations
	4.5.1 Transmit configurations
	4.5.2 Receive configurations
	4.5.3 Power supply options
	4.5.4 BS with integrated Iuant BS modem

	4.6 Manufacturer's declarations
	4.7 Test configurations
	4.7.1 General
	4.7.2 Test signal configurations
	4.7.2.1 Test signal used to build Test Configurations
	4.7.2.2 NRTC1: Contiguous spectrum operation
	4.7.2.2.1 NRTC1 generation
	4.7.2.2.2 NRTC1 power allocation

	4.7.2.3 NRTC2: Contiguous CA occupied bandwidth
	4.7.2.3.1 NRTC2 generation
	4.7.2.3.2 NRTC2 power allocation

	4.7.2.4 NRTC3: Non-contiguous spectrum operation
	4.7.2.4.1 NRTC3 generation
	4.7.2.4.2 NRTC3 power allocation

	4.7.2.5 NRTC4: Multi-band test configuration for full carrier allocation
	4.7.2.5.1 NRTC4 generation
	4.7.2.5.2 NRTC4 power allocation

	4.7.2.6 NRTC5: Multi-band test configuration with high PSD per carrier
	4.7.2.6.1 NRTC5 generation
	4.7.2.6.2 NRTC5 power allocation


	4.8.1 Requirement set applicability
	4.8.2 Applicability of test configurations for single-band RIB
	4.8.3 Applicability of test configurations for multi-band RIB

	4.9 RF channels and test models
	4.9.1 RF channels
	4.9.2 Test models
	4.9.2.1 General
	4.9.2.2 NR FR2 test models
	4.9.2.2.1 NR FR2 test model 1.1 (NR-FR2-TM1.1)
	4.9.2.2.2 NR FR2 test model 2 (NR-FR2-TM2)
	4.9.2.2.3 NR FR2 test model 3.1 (NR-FR2-TM3.1)

	4.9.2.3 Data content of physical channels and signals for NR-FR2-TM
	4.9.2.3.1 PDCCH
	4.9.2.3.2 PDSCH



	4.10 Requirements for contiguous and non-contiguous spectrum
	4.11 Requirements for BS capable of multi-band operation
	4.12 Co-location requirements
	4.12.1 General
	4.12.2 Co-location test antenna
	4.12.2.1 General
	4.12.2.2 Co-location test antenna characteristics
	4.12.2.3 Co-location test antenna alignment


	4.13 Format and interpretation of tests
	4.14 Reference coordinate system

	5 Operating bands and channel arrangement
	6 Radiated transmitter characteristics
	6.1 General
	6.2 Radiated transmit power
	6.2.1 Definition and applicability
	6.2.2 Minimum requirement
	6.2.3 Test purpose
	6.2.4 Method of test
	6.2.4.1 Initial conditions
	6.2.4.2 Procedure

	6.2.5 Test requirement

	6.3 OTA base station output power
	6.3.1 Definition and applicability
	6.3.2 Minimum requirement
	6.3.3 Test purpose
	6.3.4 Method of test
	6.3.4.1 Initial conditions
	6.3.4.2 Procedure

	6.3.5 Test requirement
	6.3.5.1 BS type 1-O
	6.3.5.2 BS type 2-O


	6.4 OTA output power dynamics
	6.4.1 General
	6.4.2 OTA RE power control dynamic range
	6.4.2.1 Definition and applicability
	6.4.2.2 Minimum requirement
	6.4.2.3 Method of test

	6.4.3 OTA total power dynamic range
	6.4.3.1 Definition and applicability
	6.4.3.2 Minimum requirement
	6.4.3.3 Test purpose
	6.4.3.4 Method of test
	6.4.3.4.1 Initial conditions
	6.4.3.4.2 Procedure

	6.4.3.5 Test requirement
	6.4.3.5.1 BS type 1-O
	6.4.3.5.2 BS type 2-O



	6.5 OTA transmit ON/OFF power
	6.5.1 OTA transmitter OFF power
	6.5.1.1 Definition and applicability
	6.5.1.2 Minimum requirement
	6.5.1.3 Test purpose
	6.5.1.4 Method of test
	6.5.1.5 Test requirements

	6.5.2 OTA transmitter transient period
	6.5.2.1 Definition and applicability
	6.5.2.2 Minimum requirement
	6.5.2.3 Test purpose
	6.5.2.4 Method of test
	6.5.2.4.1 Initial conditions
	6.5.2.4.2 Procedure
	6.5.2.4.2.1 General procedure
	6.5.2.4.2.2 BS type 1-O
	6.5.2.4.2.3 BS type 2-O


	6.5.2.5 Test requirements
	6.5.2.5.1 BS type 1-O
	6.5.2.5.2 BS type 2-O



	6.6 OTA transmitted signal quality
	6.6.1 General
	6.6.2 OTA frequency error
	6.6.2.1 Definition and applicability
	6.6.2.2 Minimum Requirement
	6.6.2.3 Test purpose
	6.6.2.4 Method of test
	6.6.2.4.1 Initial conditions

	6.6.2.5 Test Requirements

	6.6.3 OTA modulation quality
	6.6.3.1 Definition and applicability
	6.6.3.2 Minimum Requirement
	6.6.3.3 Test purpose
	6.6.3.4 Method of test
	6.6.3.4.1 Initial conditions
	6.6.3.4.2 Procedure

	6.6.3.5 Test requirements
	6.6.3.5.1 BS type 1-O
	6.6.3.5.2 BS type 2-O


	6.6.4 OTA time alignment error
	6.6.4.1 Definition and applicability
	6.6.4.2 Minimum requirement
	6.6.4.3 Test purpose
	6.6.4.4 Method of test
	6.6.4.4.1 Initial conditions
	6.6.4.4.2 Procedure

	6.6.4.5 Test Requirement
	6.6.4.5.1 BS type 1-O
	6.6.4.5.2 BS type 2-O



	6.7 OTA unwanted emissions
	6.7.1 General
	6.7.2 OTA occupied bandwidth
	6.7.2.1 Definition and applicability
	6.7.2.2 Minimum requirement
	6.7.2.3 Test purpose
	6.7.2.4 Method of test
	6.7.2.4.1 Initial conditions
	6.7.2.4.2 Procedure

	6.7.2.5 Test requirement
	6.7.2.5.1 BS type 1-O
	6.7.2.5.2 BS type 2-O


	6.7.3 OTA Adjacent Channel Leakage Power Ratio (ACLR)
	6.7.3.1 Definition and applicability
	6.7.3.2 Minimum requirement
	6.7.3.3 Test purpose
	6.7.3.4 Method of test
	6.7.3.4.1 Initial conditions
	6.7.3.4.2 Procedure

	6.7.3.5 Test requirements
	6.7.3.5.1 BS type 1-O
	6.7.3.5.2 BS type 2-O


	6.7.4 OTA operating band unwanted emissions
	6.7.4.1 Definition and applicability
	6.7.4.2 Minimum requirement
	6.7.4.3 Test purpose
	6.7.4.4 Method of test
	6.7.4.4.1 Initial conditions
	6.7.4.4.2 Procedure

	6.7.4.5 Test requirements
	6.7.4.5.1 BS type 1-O
	6.7.4.5.1.1 Wide Area BS (Category A)
	6.7.4.5.1.2 Wide Area BS Category B (Option 1)
	6.7.4.5.1.3 Wide Area BS Category B (Option 2)
	6.7.4.5.1.4 Medium Range BS (Category A and Category B)
	6.7.4.5.1.5 Local Area BS (Category A and Category B)
	6.7.4.5.1.6 Additional requirements
	6.7.4.5.1.6.1 Limits in FCC Title 47
	6.7.4.5.1.6.2 Protection of DTT


	6.7.4.5.2 BS type 2-O
	6.7.4.5.2.1 General
	6.7.4.5.2.2 OTA operating band unwanted emission limits (Category A)
	6.7.4.5.2.3 OTA operating band unwanted emission limits (Category B)



	6.7.5 OTA transmitter spurious emissions
	6.7.5.1 General
	6.7.5.2 General OTA transmitter spurious emissions requirements
	6.7.5.2.1 Definition and applicability
	6.7.5.2.2 Minimum requirement
	6.7.5.2.3 Test purpose
	6.7.5.2.4 Method of test
	6.7.5.2.4.1 Initial conditions
	6.7.5.2.4.2 Procedure

	6.7.5.2.5 Test requirement
	6.7.5.2.5.1 Test requirement for BS type 1-O
	6.7.5.2.5.2 Test requirement for BS type 2-O
	6.7.5.2.5.2.1 General
	6.7.5.2.5.2.2 OTA transmitter spurious emissions (Category A)
	6.7.5.2.5.2.3 OTA transmitter spurious emissions (Category B)


	6.7.5.3 Protection of the BS receiver of own or different BS
	6.7.5.3.1 Definition and applicability
	6.7.5.3.2 Minimum requirements
	6.7.5.3.3 Test purpose
	6.7.5.3.4 Method of test
	6.7.5.3.4.1 Initial conditions
	6.7.5.3.4.2 Procedure

	6.7.5.3.5 Test requirements
	6.7.5.3.5.1 Test requirement for BS type 1-O


	6.7.5.4 Additional spurious emissions requirements
	6.7.5.4.1 Definition and applicability
	6.7.5.4.2 Minimum Requirement
	6.7.5.4.3 Test purpose
	6.7.5.4.4 Method of test
	6.7.5.4.4.1 Initial conditions
	6.7.5.4.4.2 Procedure

	6.7.5.4.5 Test requirement
	6.7.5.4.5.1 Test requirement for BS type 1-O


	6.7.5.5 Co-location requirements
	6.7.5.5.1 Definition and applicability
	6.7.5.5.2 Minimum requirements
	6.7.5.5.3 Test purpose
	6.7.5.5.4 Method of test
	6.7.5.5.4.1 Initial conditions
	6.7.5.5.4.2 Procedure

	6.7.5.5.5 Test requirements
	6.7.5.5.5.1 Test requirement for BS type 1-O




	6.8 OTA transmitter intermodulation
	6.8.1 Definition and applicability
	6.8.2 Minimum requirement
	6.8.3 Test purpose
	6.8.4 Method of test
	6.8.4.1 Initial conditions
	6.8.4.2 Procedure

	6.8.5 Test requirements
	6.8.5.1 Requirement for BS type 1-O



	7 Radiated receiver characteristics
	7.1 General
	7.2 OTA sensitivity
	7.2.1 Definition and applicability
	7.2.2 Minimum requirement
	7.2.3 Test Purpose
	7.2.4 Method of test
	7.2.4.1 Initial conditions
	7.2.4.2 Procedure

	7.2.5 Test requirements
	7.2.5.1 General
	7.2.5.2 Test requirements for BS type 1-H and BS type 1-O
	7.2.5.3 Test requirements for BS type 2-O


	7.3 OTA reference sensitivity level
	7.3.1 Definition and applicability
	7.3.2 Minimum requirement
	7.3.3 Test Purpose
	7.3.4 Method of test
	7.3.4.1 Initial conditions
	7.3.4.2 Procedure

	7.3.5 Test requirements
	7.3.5.1 General
	7.3.5.2 Test requirements for BS type 1-O
	7.3.5.3 Test requirements for BS type 2-O


	7.4 OTA dynamic range
	7.4.1 Definition and applicability
	7.4.2 Minimum requirement
	7.4.3 Test purpose
	7.4.4 Method of test
	7.4.4.1 Initial conditions
	7.4.4.2 Procedure

	7.4.5 Test requirement
	7.4.5.1 General
	7.4.5.2 Test requirements for BS type 1-O


	7.5 OTA in-band selectivity and blocking
	7.5.1 OTA adjacent channel selectivity
	7.5.1.1 Definition and applicability
	7.5.1.2 Minimum requirement
	7.5.1.3 Test purpose
	7.5.1.4 Method of test
	7.5.1.4.1 Initial conditions
	7.5.1.4.2 Procedure

	7.5.1.5 Test requirement
	7.5.1.5.1 General
	7.5.1.5.2 Test requirements for BS type 1-O
	7.5.1.5.3 Test requirements for BS type 2-O


	7.5.2 OTA in-band blocking
	7.5.2.1 Definition and applicability
	7.5.2.2 Minimum requirement
	7.5.2.3 Test purpose
	7.5.2.4 Method of test
	7.5.2.4.1 Initial conditions
	7.5.2.4.2 Procedure

	7.5.2.5 Test requirement
	7.5.2.5.1 General
	7.5.2.5.2 Test requirements for BS type 1-O
	7.5.2.5.3 Test requirements for BS type 2-O



	7.6 OTA out-of-band blocking
	7.6.1 Definition and applicability
	7.6.2 Minimum requirement
	7.6.3 Test purpose
	7.6.4 Method of test
	7.6.4.1 Initial conditions
	7.6.4.2 Procedure
	7.6.4.2.1 BS type 1-O procedure for out-of-band blocking
	7.6.4.2.2 BS type 1-O procedure for co-location blocking
	7.6.4.2.3 BS type 2-O procedure for out-of-band blocking


	7.6.5 Test requirements
	7.6.5.1 Requirement for BS type 1-O
	7.6.5.1.1 General
	7.6.5.1.2 Co-location requirement

	7.6.5.2 Requirement for BS type 2-O
	7.6.5.2.1 General requirement



	7.7 OTA receiver spurious emissions
	7.7.1 Definition and applicability
	7.7.2 Minimum requirement
	7.7.3 Test purpose
	7.7.4 Method of test
	7.7.4.1 Initial conditions
	7.7.4.2 Procedure

	7.7.5 Test requirement
	7.7.5.1 Test requirement for BS type 1-O
	7.7.5.2 Test requirement for BS type 2-O


	7.8 OTA receiver intermodulation
	7.8.1 Definition and applicability
	7.8.2 Minimum requirement
	7.8.3 Test purpose
	7.8.4 Method of test
	7.8.4.1 Initial conditions
	7.8.4.2 Procedure

	7.8.5 Test requirement
	7.8.5.1 BS type 1-O
	7.8.5.2 BS type 2-O


	7.9 OTA in-channel selectivity
	7.9.1 Definition and applicability
	7.9.2 Minimum requirement
	7.9.3 Test purpose
	7.9.4 Method of test
	7.9.4.1 Initial conditions
	7.9.4.2 Procedure

	7.9.5 Test requirement
	7.9.5.1 BS type 1-O
	7.9.5.2 BS type 2-O



	8 Radiated performance requirements
	8.1 General
	8.1.0 Scope and definitions
	8.1.1 OTA demodulation branches
	8.1.2 Applicability rule
	8.1.2.0 General
	8.1.2.1 Applicability of PUSCH performance requirements
	8.1.2.1.1 Applicability of requirements for different subcarrier spacings
	8.1.2.1.2 Applicability of requirements for different channel bandwidths
	8.1.2.1.3 Applicability of requirements for different configurations

	8.1.2.2 Applicability of PUCCH performance requirements
	8.1.2.2.1 Applicability of requirements for different formats
	8.1.2.2.2 Applicability of requirements for different subcarrier spacings
	8.1.2.2.3 Applicability of requirements for different channel bandwidths
	8.1.2.2.4 Applicability of requirements for different configurations
	8.1.2.2.5 Applicability of requirements for multi-slot PUCCH

	8.1.2.3 Applicability of PRACH performance requirements
	8.1.2.3.1 Applicability of requirements for different formats
	8.1.2.3.2 Applicability of requirements for different subcarrier spacings
	8.1.2.3.3 Applicability of requirements for different channel bandwidths



	8.2 OTA performance requirements for PUSCH
	8.2.1 Performance requirements for PUSCH with transform precoding disabled
	8.2.1.1 Definition and applicability
	8.2.1.2 Minimum Requirement
	8.2.1.3 Test purpose
	8.2.1.4 Method of test
	8.2.1.4.1 Initial conditions
	8.2.1.4.2 Procedure

	8.2.1.5 Test Requirement
	8.2.1.5.1 Test requirement for BS type 1-O
	8.2.1.5.2 Test requirement for BS type 2-O


	8.2.2 Performance requirements for PUSCH with transform precoding enabled
	8.2.2.1 Definition and applicability
	8.2.2.2 Minimum Requirement
	8.2.2.3 Test Purpose
	8.2.2.4 Method of test
	8.2.2.4.1 Initial Conditions
	8.2.2.4.2 Procedure

	8.2.2.5 Test Requirement
	8.2.2.5.1 Test requirement for BS type 1-O
	8.2.2.5.2 Test requirement for BS type 2-O


	8.2.3 Performance requirements for UCI multiplexed on PUSCH
	8.2.3.1 Definition and applicability
	8.2.3.2 Minimum Requirement
	8.2.3.3 Test purpose
	8.2.3.4 Method of test
	8.2.3.4.1 Initial conditions
	8.2.3.4.2 Procedure

	8.2.3.5 Test Requirement
	8.2.3.5.1 Test requirement for BS type 1-O
	8.2.3.5.2 Test requirement for BS type 2-O



	8.3 OTA performance requirements for PUCCH
	8.3.1 Performance requirements for PUCCH format 0
	8.3.1.1 Definition and applicability
	8.3.1.2 Minimum Requirement
	8.3.1.3 Test purpose
	8.3.1.4 Method of test
	8.3.1.4.1 Initial conditions
	8.3.1.4.2 Procedure

	8.3.1.5 Test Requirement
	8.3.1.5.1 Test requirement for BS type 1-O
	8.3.1.5.2 Test requirement for BS type 2-O


	8.3.2 Performance requirements for PUCCH format 1
	8.3.2.1 NACK to ACK detection
	8.3.2.1.1 Definition and applicability
	8.3.2.1.2 Minimum Requirement
	8.3.2.1.3 Test purpose
	8.3.2.1.4 Method of test
	8.3.2.1.4.1 Initial Conditions
	8.3.2.1.4.2 Procedure

	8.3.2.1.5 Test Requirement
	8.3.2.1.5.1 Test Requirement for BS type 1-O
	8.3.2.1.5.2 Test Requirement for BS type 2-O


	8.3.2.2 ACK missed detection
	8.3.2.2.1 Definition and applicability
	8.3.2.2.2 Minimum Requirement
	8.3.2.2.3 Test purpose
	8.3.2.2.4 Method of test
	8.3.2.2.4.1 Initial Conditions
	8.3.2.2.4.2 Procedure

	8.3.2.2.5 Test Requirement
	8.3.2.1.5.1 Test Requirement for BS type 1-O
	8.3.2.2.5.2 Test Requirement for BS type 2-O



	8.3.3 Performance requirements for PUCCH format 2
	8.3.3.1 ACK missed detection performance requirements
	8.3.3.1.1 Definition and applicability
	8.3.3.1.2 Minimum Requirement
	8.3.3.1.3 Test Purpose
	8.3.3.1.4 Method of test
	8.3.3.1.4.1 Initial conditions
	8.3.3.1.4.2 Procedure

	8.3.3.1.5 Test requirement
	8.3.3.1.5.2 Requirements for BS type 2-O


	8.3.3.2 UCI BLER performance requirements
	8.3.3.2.1 Definition and applicability
	8.3.3.2.2 Minimum Requirement
	8.3.3.2.3 Test Purpose
	8.3.3.2.4 Method of test
	8.3.3.2.4.1 Initial conditions
	8.3.3.2.4.2 Procedure

	8.3.3.2.5 Test requirement
	8.3.3.2.5.1 Requirements for BS type 1-O
	8.3.3.2.5.2 Requirements for BS type 2-O



	8.3.4 Performance requirements for PUCCH format 3
	8.3.4.1 Definition and applicability
	8.3.4.2 Minimum requirement
	8.3.4.3 Test purpose
	8.3.4.4 Method of test
	8.3.4.4.1 Initial conditions
	8.3.4.4.2 Procedure

	8.3.4.5 Test requirement
	8.3.4.5.1 Test requirement for BS type 1-O
	8.3.4.5.2 Test requirement for BS type 2-O


	8.3.5 Performance requirements for PUCCH format 4
	8.3.5.1 Definition and applicability
	8.3.5.2 Minimum requirement
	8.3.5.3 Test purpose
	8.3.5.4 Method of test
	8.3.5.4.1 Initial conditions
	8.3.5.4.2 Procedure

	8.3.5.5 Test requirement
	8.3.5.5.1 Test requirement for BS type 1-O
	8.3.5.5.2 Test requirement for BS type 2-O


	8.3.6 Performance requirements for multi-slot PUCCH format
	8.3.6.1 Performance requirements for multi-slot PUCCH format 1
	8.3.6.1.1 NACK to ACK detection
	8.3.6.1.1.1 Definition and applicability
	8.3.6.1.1.3 Test purpose
	8.3.6.1.1.4 Method of test
	8.3.6.1.1.4.1 Initial conditions
	8.3.6.1.1.4.2 Procedure

	8.3.6.1.1.5 Test Requirement
	8.3.6.1.1.5.1 Test Requirement for BS type 1-O
	8.3.6.1.1.5.2 Void


	8.3.6.1.2 ACK missed detection
	8.3.6.1.2.1 Definition and applicability
	8.3.6.1.2.2 Minimum Requirement
	8.3.6.1.2.3 Test purpose
	8.3.6.1.2.4 Method of test
	8.3.6.1.2.4.1 Initial Conditions
	8.3.6.1.2.4.2 Procedure

	8.3.6.1.2.5 Test Requirement
	8.3.6.1.2.5.1 Test Requirement for BS type 1-O
	8.3.6.1.2.5.2 Void





	8.4 OTA performance requirements for PRACH
	8.4.1 PRACH false alarm probability and missed detection
	8.4.1.1 Definition and applicability
	8.4.1.2 Minimum requirement
	8.4.1.3 Test purpose
	8.4.1.4 Method of test
	8.4.1.4.1 Initial conditions
	8.4.1.4.2 Procedure

	8.4.1.5 Test requirement
	8.4.1.5.1 Test requirement for BS type 1-O
	8.4.1.5.2 Test requirement for BS type 2-O




	Annex A (normative): Reference measurement channels
	A.1 Fixed Reference Channels for OTA sensitivity, OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-ba
	A.2 Fixed Reference Channels for OTA dynamic range (16QAM, R=2/3)
	A.3 Fixed Reference Channels for performance requirements (QPSK, R=193/1024)
	A.4 Fixed Reference Channels for performance requirements (16QAM, R=658/1024)
	A.5 Fixed Reference Channels for performance requirements (64QAM, R=567/1024)
	A.6 PRACH Test preambles

	Annex B (normative): Environmental requirements for the BS equipment
	B.1 General
	B.2 Normal test environment
	B.3 Extreme test environment
	B.3.1 Extreme temperature

	B.4 Vibration
	B.5 Power supply
	B.6 Measurement of test environments
	B.7 OTA extreme test methods
	B.7.1 Direct far field method
	B.7.2 Relative method


	Annex C (informative): Test tolerances and derivation of test requirements
	C.1 Measurement of transmitter
	C.2 Measurement of receiver
	C.3 Measurement of performance requirements

	Annex D (normative): Calibration
	Annex E (informative): OTA measurement system set-up
	E.1 Transmitter
	E.1.1 Radiated transmit power, OTA output power dynamics, OTA transmitted signal quality, OTA occupied bandwidth, and OTA trans
	E.1.2 OTA base station output power, OTA ACLR, OTA operating band unwanted emissions
	E.1.3 OTA spurious emissions
	E.1.4 OTA co-location emissions, OTA transmit ON/OFF power (BS type 1-O)
	E.1.5 OTA transmitter intermodulation

	E.2 Receiver
	E.2.1 OTA sensitivity and OTA reference sensitivity level
	E.2.2 OTA dynamic range
	E.2.3 OTA adjacent channel selectivity, general OTA blocking, and OTA narrowband blocking
	E.2.4 OTA blocking
	E.2.4.1 General OTA out-of-band blocking
	E.2.4.2 OTA co-location blocking

	E.2.5 OTA receiver spurious emissions
	E.2.6 OTA receiver intermodulation
	E.2.7 OTA in-channel selectivity

	E.3 Performance requirements

	Annex F (normative): Void
	Annex G (informative): Transmitter spatial emissions declaration
	G.1 General
	G.2 Declarations

	Annex H (normative): Characteristics of the interfering signals
	Annex I (normative): TRP measurement procedures
	I.1 General
	I.2 Spherical equal angle grid
	I.2.1 General
	I.2.2 Reference angular step criteria

	I.3 Spherical equal area grid
	I.4 Spherical Fibonacci grid
	I.5 Orthogonal cut grid
	I.5.1 General
	I.5.2 Operating band unwanted emissions
	I.5.3 Spurious unwanted emissions

	I.6 Wave vector space grid
	I.7 Void
	I.8 Void
	I.9 Full sphere with sparse sampling
	I.10 Beam-based directions
	I.11 Peak method
	I.12 Equal sector with peak average
	I.13 Pre-scan

	Annex J (normative): Propagation conditions
	J.1 Static propagation condition
	J.2 Multi-path fading propagation conditions
	J.2.1 Delay profiles
	J.2.1.1 Delay profiles for FR1
	J.2.1.2 Delay profiles for FR2

	J.2.2 Combinations of channel model parameters
	J.2.3 MIMO channel correlation matrices
	J.2.3.1 MIMO correlation matrices using Uniform Linear Array
	J.2.3.1.1 Definition of MIMO correlation matrices
	J.2.3.1.2 MIMO correlation matrices at high, medium and low level

	J.2.3.2 Multi-antenna channel models using cross polarized antennas
	J.2.3.2.1 Definition of MIMO correlation matrices using cross polarized antennas
	J.2.3.2.2 Spatial correlation matrices at UE and gNB sides
	J.2.3.2.2.1 Spatial correlation matrices at UE side
	J.2.3.2.2.2 Spatial correlation matrices at gNB side

	J.2.3.2.3 MIMO correlation matrices using cross polarized antennas




	Annex K (informative): Measuring noise close to noise-floor
	Annex L (normative): In-channel TX tests
	L.1 General
	L.2 Basic principles
	L.2.1 Output signal of the TX under test
	L.2.2 Ideal signal
	L.2.3 Measurement results
	L.2.4 Measurement points

	L.3 Pre-FFT minimization process
	L.4 Timing of the FFT window
	L.5 Resource element TX power
	L.6 Post-FFT equalisation
	L.7 EVM
	L.7.0 General
	L.7.1 Averaged EVM (FDD)
	L.7.2 Averaged EVM (TDD)


	Annex M (informative): Change history
	History

