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Foreword

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

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

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

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

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

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

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

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

need not indicates permission not to do something

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

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

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

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

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

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

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for NR and NB-
loT operation in NR in-band Base Station (BS) Type 1-C and Type 1-H. These have been derived from, and are
consistent with the conducted requirements for BS Type 1-C and BS Type 1-H in NR BS specification defined in
TS38.104[2].

A BStype 1-C only has conducted requirements so it requires compliance to this specification only.

A BStype 1-H has both conducted and radiated requirements so it requires compliance to the applicable requirements of
this specification and TS 38.141-2 [3].

BStype 1-O and BStype 2-O have only radiated requirements so they require compliance to TS 38.141-2 [3] 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 refersto the latest version of that document in the same Release as
the present document.

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

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

[3] 3GPP TS 38.141-2: "NR, Base Station (BS) conformance testing, Part 2: Radiated conformance
testing”

[4] ITU-R Recommendation M.1545, "Measurement uncertainty asit applies to test limits for the
terrestrial component of International Mobile Telecommunications-2000"

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

[6] IEC 60 721-3-3: "Classification of environmenta conditions - Part 3-3: Classification of groups of
environmental parameters and their severities - Stationary use at weather protected |ocations'

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

[8] IEC 60 721 "Classification of environmental conditions'

[9] IEC 60 068-2-1 (2007): "Environmental testing - Part 2: Tests. Tests A: Cold"

[10] |EC 60 068-2-2: (2007): "Environmental testing - Part 2: Tests. Tests B: Dry heat"

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

[12] ITU-R Recommendation SM.328: " Spectra and bandwidth of emissions’

[13] Federal Communications Commission: "Title 47 of the Code of Federal Regulations (CFR) "

[14] 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)"
[15] 3GPP TR 25.942: "RF system scenarios'
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[16] 3GPP TS 38.212: "NR; Multiplexing and channel coding"

[17] 3GPP TS 38.211: "NR; Physical channels and modulation”

[18] 3GPP TS 38.214: "NR; Physical layer procedures for data’

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

[20] 3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz"

[21] 3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone”

[22] 3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception”

[23] ITU-T Recommendation O.150, "Equipment for the measurement of digital and analogue/digital
parameters’

[24] 3GPP TS 36.141: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)

conformance testing"
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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

active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are
parallel and distinct to those sent from other transmitter units to a BStype 1-C antenna connector, or to one or more BS
type 1-H TAB connectors at the transceiver array boundary

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 Station RF Bandwidth is equal to the BS channel bandwidth.
Base Station RF Bandwidth edge: frequency of one of the edges of the Base Sation RF Bandwidth

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

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: Itispossible 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.

BStype 1-C: NR base station operating at FR1 with reguirements set consisting only of conducted reguirements
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
the RIB

NOTE: BStype 1-O conformance requirements are captured in TS 38.141-2 [3] and are out of scope of this
specification.

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

NOTE: BStype 2-O conformance requirements are captured in TS 38.141-2 [3] and are out of scope of this
specification.

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

carrier aggregation configuration: a set of one or more operating bands across which the BS aggregates carriers with
a specific set of technical 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
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contiguous spectrum: spectrum consisting of a contiguous block of spectrum with no sub-block gap(s)
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.
Inter-band gap: The frequency gap between two supported consecutive operating bands
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 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 output power: mean power level measured per carrier at the indicted interface, during the
transmitter ON period in a specified reference condition

maximum total output power: mean power level measured within the operating band at the indicated interface, during
the transmitter ON period in a specified reference condition

measur ement bandwidth: RF bandwidth in which an emission level is specified

multi-band connector : antenna connector of the BStype 1-C or TAB connector of the BStype 1-H associated with a
transmitter 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 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 carriersthat aBSis able
to transmit simultaneously according to the manufacturer's specification

NB-10T operation in NR in-band: NB-I0T is operating in-band when it is located within a NR transmission bandwidth
configuration plus 15 kHz at each edge but not within the NR minimum guard band GBchanne.-

NB-I10T operation in NR guard band: NB-10T is operating in guard band when it is located within aNR BS channel
bandwidth but is not NB-l1oT operation in NR in-band.

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 aBSis declared by the manufacturer according to the designationsin
TS38.104 [2], tables 5.2-1 and 5.2-2.

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

rated carrier output power: mean power level associated with a particular carrier the manufacturer has declared to be
available at the indicated interface, during the transmitter ON period in a specified reference condition

rated total output power: mean power level associated with a particular operating band the manufacturer has declared
to be available at the indicated interface, during the transmitter ON period in a specified reference condition

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
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single-band connector : antenna connector of the BStype 1-C or TAB connector of the BStype 1-H supporting
operation either in asingle operating band only, or in multiple operating bands but does not meet the conditions for a
multi-band connector

sub-band: 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 Station RF Bandwidth, where the RF
requirements in the gap are based on co-existence for un-coordinated operation

super seding-band: 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

TAB connector RX min cell group: operating band specific declared group of TAB connectors to which BStype 1-H
conducted RX requirements are applied

NOTE:  Within this definition, the group corresponds to the group of TAB connectors which are responsible for
receiving a cell when the BStype 1-H setting corresponding to the declared minimum number of cells
with reception on all TAB connectors supporting an operating band, but its existence is not limited to that
condition

TAB connector TX min cell group: operating band specific declared group of TAB connectors to which BStype 1-H
conducted TX reguirements are applied.

NOTE: Within this definition, the group corresponds to the group of TAB connectors which are responsible for
transmitting a cell when the BStype 1-H setting corresponding to the declared minimum number of cells
with transmission on all TAB connectors supporting an operating band, but its existenceis not limited to
that condition

total RF bandwidth: maximum sum of Base Station RF Bandwidthsin all supported operating bands

transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna
transmitter OFF period: time period during which the BS transmitter is not alowed 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
BWcrannel BS channel bandwidth

BWchame_ca Aggregated BS channel bandwidth, expressed in MHz. BW channe_ca= Fedge high- Fedge 1ow.
BWocnanna piock  Sub-block bandwidth, expressed in MHz. BW channe block = Fedge block high= Fedge block low.

BW conrig Transmission bandwidth configuration, expressed in MHz, where BWconfig = Nre X SCS X 12 kHz
BWiot Total RF bandwidth
Af Separation between the channel edge frequency and the nominal -3 dB point of the measuring

filter closest to the carrier frequency
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AfBE offset

Af max
AFgGiobal
Afopue

Afoos
AFRaster
AsuL

Fc

Fc plock, high
Fc plock, 1ow
Fc iow
Fc high
Fedge_low

Fedge high

Fedge block,low
Fedge block high
Foffset_nigh

Foffset_1ow

FoL_1ow
FoL_nigh

f offset
f_offsetmax
Frer
Frer,suL
FoL_1ow
FoL_nigh
FuL_1ow
FuL_nigh
GBchame
luant

Neells

Nrs
NRrer
NRrxu,active

N RXU,counted
N RXU,countedpercell
NTX U,counted
NTX U, countedpercell

Pem,ns0,ind
Pmax,c,AC
Pmax,c,ce!l
Prax,c. TABC
Prated,c,AC
Prated,c,ws
Prated.c. TABC
Pratedt,Ac
Pratedt,TABC
Prersens
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Separation between the edge of the last transmitted channel of the channels assigned for NR-U
channel bandwidth 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

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

Channel raster granularity

Channel raster offset for SUL

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_jow -
Foffset 1ow

The upper edge of aggregated BS channel bandwidth, expressed in MHz. Fegge high = Fc_nign +
Foftset_nigh.

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

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

Frequency offset from Fc nignh to the upper Base Station RF Bandwidth edge, or from Fc piock, high tO
the upper sub-block edge

Frequency offset from Fc _jow to the lower Base Station RF Bandwidth edge, or from Fc piock, 1ow tO
the lower sub-block edge

The lowest frequency of the downlink operating band

The highest frequency of the downlink operating band

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

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

Minimum guard band defined in TS 38.104 [2] clause 5.3.3

oNB internal logical interface between the implementation specific O&M function and the RET
antennas and TMAS 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 aparticular 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

The number of active receiver units that are taken into account for conducted Rx spurious emission
scaling, as calculated in clause 7.6.1

The number of active receiver units that are taken into account for conducted RX spurious
emissions scaling per cell, as calculated in clause 7.6.1

The number of active transmitter units as calculated in clause 6.1, that are taken into account for
conducted TX output power limit in clause 6.2.1, and for unwanted TX emissions scaling

The number of active transmitter units that are taken into account for conducted TX emissions
scaling per cell, as calculated in clause 6.1

Declared emission level for Band n50 in the band 1518-1559 MHz; ind = a, b

Maximum carrier output power measured per antenna connector

The maximum carrier output power per TAB connector TX min cell group

The maximum carrier output power per TAB connector

The rated carrier output power per antenna connector

The sum of Praedctasc for al TAB connectors for asingle carrier

Therated carrier output power per TAB connector

The rated total output power declared at the antenna connector

The rated total output power declared at TAB connector

Conducted Reference Sensitivity power level
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SSrer
Weap

SS block reference frequency position
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].

AAS
ACLR
ACS
AWGN
BS

BW

CA
CACLR
CP-OFDM
CwW

DFT-s-OFDM

DM-RS
E-UTRA
EVM
FDD
FR
GSCN
GSM
ITU-R
ICS

LA
LNA
MR
NB-loT
NR
NR-ARFCN
OBUE
OCC
OTA
RB
RDN
REFSENS
RF

RIB
RMS
RS

RV

RX
SCS
SDL
SSB
SUL
TAB
TAE
TDD
TDL
TX

TT

ucl

ZF

Active Antenna System

Adjacent Channel Leakage Ratio
Adjacent Channel Selectivity

Additive White Gaussian Noise

Base Station

Bandwidth

Carrier Aggregation

Cumulative ACLR

Cyclic Prefix-OFDM

Continuous Wave

Discrete Fourier Transform-spread-OFDM
Demodulation Reference Signal

Evolved UTRA

Error Vector Magnitude

Frequency Division Duplex

Freguency Range

Global Synchronization Channel Number
Global System for Mobile communications
Radiocommunication Sector of the International Telecommunication Union
In-Channel Selectivity

Local Area

Low Noise Amplifier

Medium Range

Narrowband — Internet of Things

New Radio

NR Absolute Radio Frequency Channel Number
Operating Band Unwanted Emissions
Orthogonal Covering Code

Over The Air

Resource Block

Radio Distribution Network

Reference Sensitivity

Radio Frequency

Radiated I nterface Boundary

Root Mean Square (value)

Reference Signal

Redundancy Version

Receiver

Sub-Carrier Spacing

Supplementary Downlink
Synchronization Signal Block
Supplementary Uplink

Transceiver Array Boundary

Time Alignment Error

Time division Duplex

Tapped Delay Line

Transmitter

Test Tolerance

Uplink Control Information

Zero Forcing
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4 General conducted test conditions and declarations

4.1 Measurement uncertainties and test requirements

41.1 General

The reguirements of this clause apply to all applicabletestsin part 1 of this specification, i.e. to al conducted tests
defined for FR1. 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] and the references therein. Test Tolerances for the conducted
test requirements explicitly stated in the present document are given in annex C of the present document.

Test Tolerances are individually calculated for each test. The 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.

4.1.2 Acceptable uncertainty of Test System

4121 General

The maximum acceptable uncertainty of the Test System is specified below for each test defined explicitly in the
present specification, where appropriate. The maximum acceptable uncertainty of the Test System for test requirements
included by reference is defined in the respective referred test specification.

For BStype 1-H when arequirement is applied per TAB connector then the test uncertainty is applied to the measured
value. When arequirement is applied for a group of TAB connectors then the test uncertainty is applied to sum of the
measured power on each TAB connector in the group.

The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the
equipment under test 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 RF tests, it should be noted that the uncertainties in clause 4.1.2 apply to the Test System operating into a nominal
50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.

ETSI



3GPP TS 38.141-1 version 16.12.0 Release 16 25 ETSI TS 138 141-1 V16.12.0 (2022-08)

4122 Measurement of transmitter

Table 4.1.2.2-1: Maximum Test System uncertainty for transmitter tests
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Clause

Maximum Test System Uncertainty

Derivation of Test System
Uncertainty

6.2 Base Station output
power

+0.7 dB, f< 3 GHz
+1.0 dB, 3 GHz < f < 6 GHz (Note)
+1.5 dB, for bands n46 and n96

6.3 Output power dynamics

+0.4dB

6.4.1 Transmit OFF power

+2.0dB,f<3 GHz
+2.5 dB, 3 GHz < f < 6 GHz (Note)
+3 dB, for bands n46 and n96

6.4.2 Transmitter transient N/A
period

6.5.2 Frequency error +12 Hz
6.5.3 EVM +1%
6.5.4 Time alignment error |+ 25ns

6.6.2 Occupied bandwidth

5 MHz, 10 MHz BS Channel BW: £100 kHz

15 MHz, 20 MHz, 25 MHz, 30 MHz, 40 MHz, 50 MHz
BS Channel BW: +300 kHz

60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz BS
Channel BW: +600 kHz

6.6.3 Adjacent Channel
Leakage power Ratio
(ACLR)

ACLR/ CACLR
BW < 20MHz: +0.8 dB
BW > 20MHz: +1.2 dB

Absolute power +2.0 dB, f <3 GHz
Absolute power +2.5 dB, 3 GHz < f < 6 GHz (Note)
Absolute power +3 dB, for bands n46 and n96

CACLR
BW < 20MHz: +0.8 dB
BW > 20MHz: +1.2 dB

CACLR absolute power +2.0 dB , f <3 GHz

CACLR absolute power 2.5 dB, 3 GHz < f< 6 GHz
CACLR absolute power +3 dB, for bands n46 and n96
(Note)

6.6.4 Operating band
unwanted emissions

+1.5dB, f<3 GHz
+1.8 dB, 3 GHz < f < 6 GHz (Note)
+2.2 dB, for bands n46 and n96

6.6.5.5.1.1 Transmitter
spurious emissions,
Mandatory Requirements

9kHz <f=<4 GHz: +2.0 dB
4 GHz < f=<19 GHz: +4.0 dB
19 GHz < =26 GHz: +4.5 dB

6.6.5.5.1.2 Transmitter
spurious emissions,
Protection of BS receiver

+3.0dB

6.6.5.5.1.3 Transmitter
spurious emissions,
Additional spurious emission
requirements

+2.0 dB for > -60 dBm, f <3 GHz
+2.5dB,3GHz<f<4.2 GHz
+3.0dB, 4.2 GHz <f=<6 GHz
+3.0 dB for < -60 dBm, f < 3 GHz
+3.5dB,3GHz<f<4.2 GHz
+4.0dB, 4.2 GHz<f<6 GHz
+4.0 dB, for bands n46 and n96

6.6.5.2.4 Transmitter
spurious emissions, Co-
location

+3.0dB

6.7 Transmitter
intermodulation

(interferer requirements)
This tolerance applies to the
stimulus and not the
measurements defined in
6.6.3, 6.6.4 and 6.6.5

The value below applies only to the interfering signal
and is unrelated to the measurement uncertainty of the
tests in 6.6.3 (ACLR), 6.6.4 (OBUE) and 6.6.5
(spurious emissions) which have to be carried out in
the presence of the interferer.

+1.0 dB

The uncertainty of interferer has
double the effect on the result
due to the frequency offset

NOTE:

Test system uncertainty values for 4.2 GHz < f < 6 GHz apply for BS operates in licensed spectrum only.
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4123 Measurement of receiver

Table 4.1.2.3-1: Maximum Test System Uncertainty for receiver tests
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Clause

Maximum Test System Uncertainty

Derivation of Test System Uncertainty

7.2 Reference sensitivity
level

+0.7 dB, f < 3 GHz

+1.0dB, 3 GHz<f<4.2 GHz
+1.2dB, 4.2 GHz<f<6 GHz
+1.5 dB, for bands n46 and n96

7.3 Dynamic range

+0.3 dB

7.4.1 Adjacent channel
selectivity

+1.4dB, f<3 GHz
+1.8dB,3GHz<f<4.2 GHz

+2.1 dB, 4.2 GHz < f < 6 GHz (Note 2)
+2.5 dB, for bands n46 and n96

Overall system uncertainty comprises three
guantities:

1. Wanted signal level error
2. Interferer signal level error
3. Additional impact of interferer leakage

Items 1 and 2 are assumed to be uncorrelated
S0 can be root sum squared to provide the
ratio error of the two signals. The interferer
leakage effect is systematic, and is added
arithmetically.

Test System uncertainty = SQRT
(wanted_level_error? + interferer_level_error?)
+ leakage effect.

f=3 GHz

Wanted signal level £0.7 dB
Interferer signal level £0.7 dB
3GHz<f<4.2GHz

Wanted signal level £1.0 dB
Interferer signal level +1.0 dB
42GHz<f<6GHz
Wanted signal level £1.22 dB
Interferer signal level +1.22 dB
Bands n46 and n96

Wanted signal level £ 1.5dB
Interferer signal level + 1.8dB

f<6 GHz
Impact of interferer leakage 0.4 dB

7.4.2.4.2 In-band
blocking (General
blocking)

+1.6dB, f<3 GHz
+2.0dB,3GHz<f<4.2 GHz

+2.2 dB, 4.2 GHz < f < 6 GHz (Note 2)
+2.7 dB, for bands n46 and n96

7.4.2.4.3 In-band
blocking
(Narrow band blocking)

+1.4dB, f<3 GHz
+1.8dB, 3 GHz < f < 4.2 GHz
+2.1 dB, 4.2 GHz < f < 6 GHz (Note 2)

ETSI




3GPP TS 38.141-1 version 16.12.0 Release 16 29

ETSI TS 138 141-1 V16.12.0 (2022-08)

7.5.5.1 Out-of-band
blocking (General
requirements)

fwanted < 3GHz

1MHZ < finterferer < 3 GHz: +1.3 dB
3.0GHz < finterferer < 4.2 GHz: £1.5 dB
4.2GHz < fimerferer <12.75 GHz: +3.2 dB

3GHz < fwanted < 4.2GHz:

1MHZz < finterferer < 3 GHz: £1.5 dB
3.0GHz < finterferer < 4.2 GHz: +1.7 dB
4.2GHz < fimerferer <12.75 GHz: +3.3 dB

4.2GHz < fwanted < 6.0GHz:

1MHZ < finterferer < 3 GHz: +1.7 dB
3.0GHz < finterferer < 4.2 GHz: 1.8 dB
4.2GHz < finterferer < 12.75 GHz: +3.3 dB

fwanted: fOr bands n46 and n96

1MHZz < finterferer < 3 GHz: £1.9 dB
3.0GHz < finterferer < 4.2 GHz: £2.0 dB
4.2GHz < fimerferer <12.75 GHz: +3.5dB

Overall system uncertainty comprises three
guantities:

1. Wanted signal level error
2. Interferer signal level error
3. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated
S0 can be root sum squared to provide the
ratio error of the two signals. The Interferer
Broadband noise effect is systematic, and is
added arithmetically.

Test System uncertainty = SQRT
(wanted_level_error? + interferer_level_error?)
+ Broadband noise effect.

Out of band blocking, using CW interferer:
Wanted signal level:

+0.7 dB up to 3 GHz

+1.0dB up to 4.2 GHz

+1.22 dB up to 6 GHz

Interferer signal level:

+1.0 dB up to 3 GHz

+1.2dB up to 4.2 GHz

+3.0dB up to 12.75 GHz

Impact of interferer Broadband noise 0.1 dB

7.5.5.2 Out-of-band
blocking (Co-location
requirements)

Co-location blocking, using CW
interferer:

+2.5dB, f<3.0 GHz

+2.6 dB, 3.0 GHz<f<4.2 GHz
+2.7dB, 4.2 GHz<f<6.0 GHz
+2.9 dB, for bands n46 and n96

Co-location blocking, using CW interferer:
f<3.0 GHz

Wanted signal level + 0.7 dB
3.0GHz<f=<4.2GHz

Wanted signal level + 1.0dB

4.2 GHz <f<6.0 GHz

Wanted signal level + 1.22 dB

For bands n46 and n96

Wanted signal level + 1.5 dB

f<6.0 GHz

Interferer signal level:

+2.0dB

Interferer signal level for band n46 and n96:
+2.0dB

Interferer ACLR not applicable
Impact of interferer Broadband noise 0.4 dB

7.6 Receiver spurious
emissions

30 MHz = f<4 GHz: 2.0 dB
4 GHz <f<19 GHz: #+4.0dB
19 GHz < f <26 GHz: +4.5 dB
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7.7 Receiver +1.8dB, f< 3.0 GHz Overall system uncertainty comprises four
intermodulation +2.4dB, 3.0 GHz<f<4.2 GHz guantities:

+3.0 dB, 4.2 GHz < f < 6.0 GHz (Note 2)

+3.3 dB, for bands n46 and n96 1. Wanted signal level error

2. CW Interferer level error
3. Modulated Interferer level error
4. Impact of interferer ACLR

The effect of the closer CW signal has twice
the effect.

Items 1, 2 and 3 are assumed to be
uncorrelated so can be root sum squared to
provide the combined effect of the three
signals. The interferer ACLR effect is
systematic, and is added arithmetically.

Test System uncertainty = SQRT [(2 x
CW_level_error)? +(mod
interferer_level_error)? +(wanted
signal_level_error)?] + ACLR effect.

f<3.0GHz

Wanted signal level £ 0.7dB
CW interferer level £ 0.5 dB
Mod interferer level + 0.7 dB
3.0GHz<f<4.2GHz
Wanted signal level + 1.0 dB
CW Interferer level + 0.7 dB
Mod Interferer level + 1.0 dB
42 GHz<f< 6 GHz
Wanted signal level + 1.22 dB
CW Interferer level + 0.98 dB
Mod Interferer level + 1.22 dB
For bands n46 and n96
Wanted signal level £ 1.5dB
CW Interferer level + 1.0dB
Mod Interferer level + 1.5dB

f=<6 GHz
Impact of interferer ACLR 0.4 dB

7.8 In-channel selectivity [+1.4 dB, f<3 GHz

+1.8dB,3GHz<f<4.2 GHz

+2.1 dB, 4.2 GHz < f < 6 GHz (Note 2)

+2.5 dB, for bands n46 and n96

NOTE 1: Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the
throughput measurements due to finite test duration is not considered.

NOTE 2: Test system uncertainty values for 4.2 GHz < f << 6 GHz apply for BS operates in licensed spectrum only.

ETSI



3GPP TS 38.141-1 version 16.12.0 Release 16 31 ETSI TS 138 141-1 V16.12.0 (2022-08)

4.1.2.4 Measurement of performance requirements

Table 4.1.2.4-1: Maximum Test System Uncertainty for performance requirements

Clause Maximum Test System Uncertainty Derivation of Test System Uncertainty
8 PUSCH, PUCCH, +0.6 dB Overall system uncertainty for fading
PRACH with single conditions comprises two quantities:
antenna port and fading 1. Signal-to-noise ratio uncertainty
channel 2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 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 PUSCH, PRACH with |+ 0.3 dB Signal-to-noise ratio uncertainty +0.3 dB
single antenna port and

AWGN

8 PUSCH with two +0.8dB Overall system uncertainty for fading
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
S0 can be root sum squared:

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

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 Test System are compared - without any modification - against the test
requirements as defined by the Shared Risk principle.

The Shared Risk principle is defined in Recommendation I TU-R M.1545 [4].

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

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

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

Any additional uncertainty in the Test System over and above that specified in clause 4.1.2 shall be used to tighten the
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 a Test System not compliant with clause 4.1.2 does not increase the
chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant
with clause 4.1.2 had been used.

4.2 Conducted requirement reference points

421 BStype 1-C

BStype 1-C requirements are applied at the BS antenna connector (port A) for a single transmitter or receiver with a
full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as
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an amplifier, afilter or the combination of such devicesis used, requirements apply at the far end antenna connector
(port B).

Towards
External External antenna connector
BS PA device =
eg.
cabinet § ( [> ] O e B
(if any) (if any)
Port A Port B
Figure 4.2.1-1: BS type 1-C transmitter interface
From
External External antenna connector
BS LNA device =
; e.g.
cabinet ] 1 Q I 0 exie H
(if any) (if any)
Port A Port B

Figure 4.2.1-2: BS type 1-C receiver interface

422 BStype 1-H

BStype 1-H requirements are defined for two points of reference, signified by radiated requirements and conducted
requirements.

Transceiver array boundary Radiated interface boundary (RIB)
re- - - T T T T T I r—-———=—"11|———7—/1 |
| I b I (.
| | #1 | | L |l
I | [+ ] | | |
I : = : I I : (!
' | Radio || [
: Transceiver unit array : #ZI"I : IDistribution! | Aztrer;ma | :
| (TRXUA) | L | | Network : L AAg’ : |
| 1toM | | : RON | : D
| : : : : | I |
' l b I I
| | | | L |l
| | #K | | I |
| | I ] ! 1|
___________ 2 Lt T S iy |

‘\ J—
Transceiver array boundary connector (TAB)
Figure 4.2.2-1: Radiated and conducted reference points for BS type 1-H
Radiated characteristics 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) characteristics in which the OTA requirements apply are detailed for each requirement.
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NOTE: Radiated conformance requirements are captured in TS 38.141-2 [3] and are out of scope of this
specification.

Conducted characteristics are defined at individual or groups of TAB connectors at the transceiver array boundary,
which is the conducted interface between the transceiver unit array and the composite antenna.

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 transmit/receive parallel independent modulated symbol streams.

The composite antenna contains a radio distribution network (RDN) and an antenna array. The RDN is alinear passive
network which distributes the RF power generated by the transceiver unit array to the antenna array, and/or distributes
the radio signals collected by the antenna array to the transceiver unit array, in an implementation specific way.

How a conducted requirement is applied to the transceiver array boundary is detailed in the respective requirement
clause.

4.3 Base station classes

The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations and Local Area
Base Stations unless otherwise stated.

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

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

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

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

4.4 Regional requirements

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

Clause Requirement Comments
number
5 Operating bands Some NR operating bands may be applied regionally.

6.2.1 Base station output power  |Additional output power limits may be applied regionally.

6.6.2 Occupied bandwidth The requirement may be applied regionally. There may also be
regional requirements to declare the occupied bandwidth according to
the definition in present specification.

6.6.3.5.3 Adjacent Channel Leakage |For Band n41 and n90 operation in Japan, absolute ACLR limits shall
Power Ratio be applied to the sum of the absolute ACLR power over all antenna
connectors for BS type 1-C.
6.6.4.5 Operating band unwanted Category A or Category B operating band unwanted emission limits
emission may be applied regionally.
For operation with shared spectrum channel access, the BS may have
to comply with the applicable BS power limits established regionally,
when deployed in regions where those limits apply and under the
conditions declared by the manufacturer.
6.6.4.5.6.1 Operating band unwanted The BS may have to comply with the additional requirements, when
emissions: deployed in regions where those limits are applied, and under the
Limits in FCC Title 47 conditions declared by the manufacturer.
6.6.4.5.6.2 Operating band unwanted The BS operating in Band n20 may have to comply with the additional
emission requirements for protection of DTT, when deployed in certain regions.
Protection of DTT
6.6.4.5.7 Operating band unwanted For Band n41 and n90 operation in Japan, the operating band
emission, unwanted emissions limits shall be applied to the sum of the emission
power over all antenna connectors for BS type 1-C.
6.6.5.5.1.1 Transmitter spurious Category A or Category B spurious emission limits, as defined in ITU-
emissions R Recommendation SM.329 [5], may apply regionally.
The emission limits for BS type 1-H specified as the basic limit + X
(dB) are applicable, unless stated differently in regional regulation.
In addition, for operation with shared spectrum channel access, the BS
may have to comply with the applicable spurious emission limits
established regionally, when deployed in regions where those limits
apply and under the conditions declared by the manufacturer.
6.6.5.5.1.3 Transmitter spurious These requirements may be applied for the protection of system
emissions: additional operating in frequency ranges other than the BS operating band.
requirements
6.6.5.5.3 Transmitter spurious For Band n41 and n90 operation in Japan, the sum of the spurious
emissions emissions over all antenna connectors for BS type 1-C shall not
exceed the basic limits.
6.7.5.1.1, Transmitter intermodulation  |Interfering signal positions that are partially or completely outside of
6.7.5.2.1 any downlink operating band of the base station are not excluded from
the requirement in Japan in Band n77, n78, n79.
6.7.5.1.2, Transmitter intermodulation  |The BS may have to comply with the additional requirements, when
6.7.5.2.3 deployed in certain regions.
7.6.5.2, Receiver spurious emissions |The emission limits for BS type 1-H specified as the basic limit + X
7.6.5.3 (dB) are applicable, unless stated differently in regional regulation.
For Band n41 and n90 operation in Japan, the sum of RX spurious
emissions over all antenna connectors for BS type 1-C shall not
exceed basic limits

4.5

45.1

4511

45111

BS configurations

BS type 1-C

Transmit configurations

General

Unless otherwise stated, the transmitter characteristicsin clause 6 are specified at the BS antenna connector (test port A)
with afull complement of transceivers for the configuration in normal operating conditions. If any external apparatus
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such asaTX amplifier, afilter or the combination of such devicesis used, requirements apply at the far end antenna
connector (test port B).

Towards
External External antenna connector
PA device =
> | ] D ] 1 TXei‘gi]I.ter ]
cabinet
(if any) (if any)
Test port A Test port B
Figure 4.5.1.1.1-1: Transmitter test ports
45.1.1.2 Transmission with multiple transmitter antenna connectors

Unless otherwise stated, for the testsin clause 6 of the present document, the requirement applies for each transmitter
antenna connector in the case of transmission with multiple transmitter antenna connectors.

Transmitter requirements are tested at the antenna connector, with the remaining antenna connector(s) being
terminated. If the manufacturer has declared the transmitter paths to be equivalent (D.32), it is sufficient to measure the
signal at any one of the transmitter antenna connectors.

45.1.2 Receive configurations

45.1.2.1 General

Unless otherwise stated, the receiver characteristicsin clause 7 are specified at the BS antenna connector (test port A)
with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus
such asaRX amplifier, afilter or the combination of such devicesis used, requirements apply at the far end antenna
connector (test port B).

From
External External antenna connector
BS LNA device =
: eg.
cabinet | [ <I ] 1 RX filter |
(if any) (if any)
Test port A Test port B
Figure 4.5.1.2.1-1: Receiver test ports
45.1.2.2 Reception with multiple receiver antenna connectors, receiver diversity

For the testsin clause 7 of the present document, the requirement applies at each receiver antenna connector for
receivers with antenna diversity or in the case of multi-carrier reception with multiple receiver antenna connectors.

Receiver requirements are tested at the antenna connector, with the remaining receiver(s) disabled or their antenna
connector(s) being terminated. If the manufacturer has declared the receiver paths to be equivalent (D.32), it is
sufficient to apply the specified test signal at any one of the receiver antenna connectors.

For a BStype 1-C supporting multi-band operation, multi-band tests for ACS, blocking and intermodulation are
performed with the interferer(s) applied to each antenna connector mapped to the receiver for the wanted signal (s),
however only to one antenna connector at a time. Antenna connectors to which no signals are applied are terminated.
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45.1.3 Duplexers

The requirements of the present document shall be met with a duplexer fitted, if a duplexer is supplied as part of the BS.
If the duplexer is supplied as an option by the manufacturer, sufficient tests should be repeated with and without the
duplexer fitted to verify that the BS meets the requirements of the present document in both cases.

The following tests shall be performed with the duplexer fitted, and without it fitted if thisis an option:

1) clause 6.2, base station output power, for the highest static power step only, if thisis measured at the antenna
connector;

2) clause 6.6, unwanted emissions; outside the BS transmit band;
3) clause 6.6.5.5.1.2, protection of the BS receiver;

4) clause 6.7, transmit intermodulation; for the testing of conformance, the carrier frequencies should be selected to
minimize intermodul ation products from the transmitters falling in receive channels.

The remaining tests may be performed with or without the duplexer fitted.

NOTE 1: When performing receiver tests with a duplexer fitted, it isimportant to ensure that the output from the
transmitters does not affect the test apparatus. This can be achieved using a combination of attenuators,
isolators and filters.

NOTE 2: When duplexers are used, intermodulation products will be generated, not only in the duplexer but also in
the antenna system. The intermodulation products generated in the antenna system are not controlled by
3GPP specifications, and may degrade during operation (e.g. due to moisture ingress). Therefore, to
ensure continued satisfactory operation of aBS, an operator will normally select NR-ARFCNs to
minimize intermodulation products falling on receive channels. For testing of complete conformance, an
operator may specify the NR-ARFCNs to be used.

45.1.4 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.

This applies particularly if aBS containsa DC rail which can be supplied either externally or from an internal mains
power supply. In this case, the conditions of extreme power supply for the mains power supply options can be tested by
testing only the external DC supply option. The range of DC input voltages for the test should be sufficient to verify the
performance with any of the power supplies, over itsrange of operating conditions within the BS, including variation of
mains input voltage, temperature and output current.

4515 Ancillary RF amplifiers

The BStype 1-C requirements of the present document shall be met with the ancillary RF amplifier fitted. At tests
according to clauses 6 and 7 for TX and RX respectively, the ancillary amplifier is connected to the BS by a connecting
network (including any cable(s), attenuator(s), etc.) with applicable loss to make sure the appropriate operating
conditions of the ancillary amplifier and the BS. The applicable connecting network loss range is declared by the
manufacturer (D.35). Other characteristics and the temperature dependence of the attenuation of the connecting network
are neglected. The actual attenuation value of the connecting network is chosen for each test as one of the applicable
extreme values. The lowest value is used unless otherwise stated.

Sufficient tests should be repeated with the ancillary amplifier fitted and, if it is optional, without the ancillary RF
amplifier to verify that the BS meets the requirements of the present document in both cases.

When testing, the following tests shall be repeated with the optional ancillary amplifier fitted according to the table
below, where "x" denotes that the test is applicable:
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Table 4.5.1.5-1: Tests applicable to ancillary RF amplifiers

Clause TX amplifier only RX amplifier only TX/RX amplifiers
combined (Note 1,
2)
Receiver tests 7.2 X X
7.4 (Narrowband X X
blocking)
7.5 X X
7.6 X X
7.7 X
Transmitter tests 6.2 X X
6.6.2 X X
6.6.3 X X
6.6.4 X X
6.6.5 X X
6.7 X X

NOTE 1: Combining can be by duplex filters or any other network. The amplifiers can either bein RX or TX
branch or in both. Either one of these amplifiers could be a passive network.

NOTE 2: Unless otherwise stated, BS with both TX and RX amplifiers are tested once with both amplifiers active
for each test.

In base station output power test (clause 6.2) and reference sensitivity level test (clause 7.2) highest applicable
attenuation value is applied.

4.5.2 BS type 1-H

4521 Transmit configurations

Unless otherwise stated, the conducted transmitter characteristicsin clause 6 are specified at the transceiver array
boundary at the TAB connector(s) with afull complement of transceiver units for the configuration in normal operating
conditions.

transceiver array boundary

#1i Measurement

—0
#QEF Load

\ 4

Equipment

"
[ Load

transceiver unit array \

Transceiver array boundary connector TAB(n)

Figure 4.5.2.1-1: Transmitter test ports

Unless otherwise stated, for the testsin clause 6 of the present document, the requirement applies for each transmit TAB
connector.
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45.2.2 Receive configurations

Unless otherwise stated, the conducted receiver characteristicsin clause 7 are specified at the TAB connector with afull
complement of transceiver units for the configuration in normal operating conditions.

transceiver array boundary

#1i
.A Measurement

<

#2. Load

Equipment

"
[ Load

transceiver unit array \

Transceiver array boundary connector TAB(n)

Figure 4.5.2.2-1: Receiver test ports

For the testsin clause 7 of the present document, the requirement applies at each receive TAB connector.

Conducted receive requirements are tested at the TAB connector, with the remaining receiver units(s) disabled or their
TAB connector(s) being terminated.

45.2.3 Power supply options

If the BStype 1-H is 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 |east as great as the range of conditions due to any of the power supply
configurations.

4.5.3 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.
Spurious emissions according to clauses 6.6.5 and 7.6 shall be measured only for frequencies above 20 MHz with the
integrated luant BS modem switched ON.

4.6 Manufacturer declarations

The following BS declarations listed in table 4.6-1, when applicable to the BS under test, are required to be provided by
the manufacturer for the conducted requirements testing of the BStype 1-C and BStype 1-H.

For the BStype 1-H declarations required for the radiated requirements testing, refer to TS 38.141-2 [3].
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Table 4.6-1 Manufacturer declarations for BS type 1-C and BS type 1-H conducted test requirements
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Declaration Declaration Description Applicability
identifier
BS BS type
type 1- 1-H
C
D.1 BS requirements set Declaration of one of the NR base station X X
requirement's set as defined for BS type 1-C, or
BS type 1-H.
D.2 BS class BS class of the BS, declared as Wide Area BS, X X
Medium Range BS, or Local Area BS.
D.3 Operating bands and List of NR operating band(s) supported by single- | x X
frequency ranges band connector(s) and/or multi-band connector(s)
of the BS and if applicable, frequency range(s)
within the operating band(s) that the BS can
operate in.
Declarations shall be made per antenna connector
for BS type 1-C, or TAB connector for BS type 1-
H.
D.4 Spurious emission Declare the BS spurious emission category as X X
category either category A or B with respect to the limits for
spurious emissions, as defined in
Recommendation ITU-R SM.329 [5].
D.5 Additional operating band | The manufacturer shall declare whether the BS X X
unwanted emissions under test is intended to operate in geographic
areas where the additional operating band
unwanted emission limits defined in
clause 6.6.4.5.6 apply. (Note 3).
D.6 Co-existence with other The manufacturer shall declare whether the BS X X
systems under test is intended to operate in geographic
areas where one or more of the systems GSM850,
GSM900, DCS1800, PCS1900, UTRA FDD,
UTRA TDD, E-UTRA, PHS and/or NR operating in
another band are deployed.
D.7 Co-location with other The manufacturer shall declare whether the BS X X
base stations under test is intended to operate co-located with
Base Stations of one or more of the systems
GSM850, GSM900, DCS1800, PCS1900, UTRA
FDD, UTRA TDD, E-UTRA and/or NR operating in
another band.
D.8 Single band connector or Declaration of the single band or multi-band X X
multi-band connector capability of single band connector(s) or multi-
band connector(s), declared for every connector.
D.9 Contiguous or non- Ability to support contiguous or non-contiguous (or | X X
contiguous spectrum both) frequency distribution of carriers when
operation support operating multi-carrier. Declared per single band
connector or multi-band connector, per operating
band.
D.10 void void X X
D.11 Maximum Base Station Maximum Base Station RF Bandwidth in the X X
RF Bandwidth operating band for single-band operation.
Declared per supported operating band, per
antenna connector for BS type 1-C, or TAB
connector for BS type 1-H. (Note 2)
D.12 Maximum Base Station Maximum Base Station RF Bandwidth for multi- X X
RF Bandwidth for multi- band operation. Declared per supported operating
band operation band, per antenna connector for BS type 1-C, or
TAB connector for BS type 1-H.
D.13 Total RF bandwidth Total RF bandwidth BWiot of transmitter and X X
(BWhot) receiver, declared per the band combinations
(D.27).
D.14 NR supported channel NR supported SCS and channel bandwidths per X X
bandwidths and SCS supported SCS. Declared per supported operating
band, per antenna connector for BS type 1-C, or
TAB connector for BS type 1-H.
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D.15

CA only operation

Declaration of CA-only operation (with equal
power spectral density among carriers) but not
multiple carriers, declared per operating band per
antenna connector for BS type 1-C, or TAB
connector for BS type 1-H.

D.16 Single or multiple carrier Capable of operating with a single carrier (only) or
multiple carriers. Declared per supported
operating band, per antenna connector for BS
type 1-C, or TAB connector for BS type 1-H.

D.17 Maximum number of Maximum number of supported carriers per
supported carriers per supported operation band in single band
operating band in single operation. Declared per supported operating band,
band operation per antenna connector for BS type 1-C, or TAB

connector for BS type 1-H. (Note 2)

D.18 Maximum number of Maximum number of supported carriers per
supported carriers per supported operation band in multi-band operation.
operating band in multi- (Note 2)
band operation

D.19 Total maximum number of | Maximum number of supported carriers for all
supported carriers in supported operating bands in multi-band
multi-band operation operation. Declared for all connectors (D.18).

D.20 Other band combination Declare any other limitations under simultaneous
multi-band restrictions operation in the declared band combinations

(D.35) for each multi-band connector which have
any impact on the test configuration generation.
Declared for every multi-band connector.

D.21 Rated carrier output Conducted rated carrier output power, per single
power (Prated,c.ac, OF band connector or multi-band connector.
Prated,c,TABC) Declared per supported operating band, per

antenna connector for BS type 1-C, or TAB
connector for BS type 1-H. (Note 1, 2)

D.22 Rated total output power Conducted total rated output power.

(Prated,t,AC, OF Prated,t,TABC) Declared per supported operating band, per
antenna connector for BS type 1-C, or TAB
connector for BS type 1-H.
For multi-band connectors declared for each
supported operating band in each supported band
combination. (Note 1, 2)

D.23 Rated multi-band total Conducted multi-band rated total output power.
output power, Prated,ve 7ABC | Declared per supported operating band

combinations, per multi-band connector. (Note 1)

D.24 Necells Number corresponding to the minimum number of
cells that can be transmitted by a BS in a
particular operating band with transmission on all
TAB connectors supporting the operating band.

D.25 Maximum supported Maximum supported power difference between
power difference between | carriers. Declared per supported operating band,
carriers per antenna connector for BS type 1-C, or TAB

connector for BS type 1-H.

D.26 Maximum supported Supported power difference between any two
power difference between | carriers in any two different supported operating
carriers is different bands. Declared per supported operating band
operating bands combination, per multi-band connector.

D.27 Operating band List of operating bands combinations supported by
combination support single-band connector(s) and/or multi-band

connector(s) of the BS. Declared per antenna
connector for BS type 1-C, or TAB connector for
BS type 1-H.

D.28 void void

D.29 Intra-system interfering List of single band connector(s) or multi-band
signal declaration list connector(s) for which an intra-system interfering

signal level is required to be declared. Declaration
is required if the intra-system interfering signal
level is larger than the co-location interfering
signal level.

D.30 Intra-system interfering The interfering signal level in dBm. Declared per

signal level

supported operating band, per TAB connector for
BS type 1-H covered by D.29.

ETSI

ETSI TS 138 141-1 V16.12.0 (2022-08)




3GPP TS 38.141-1 version 16.12.0 Release 16 42

D.31

TAE groups

Set of declared TAB connector beam forming
groups on which the TAE requirements apply.

All TAB connectors belong to at least one TAB
connector beam forming group (even if it's a TAB
connector beam forming group consisting of one
connector).

The smallest possible number of TAB connector
beam forming groups need to be declared such
that there is no TAB connector not contained in at
least one of the declared TAB connector beam
forming groups.

Declared per supported operating band.

D.32

Equivalent connectors

List of antenna connectors of BS type 1-C, or TAB
connector of BS type 1-H, which have been
declared equivalent.

Equivalent connectors imply that the antenna
connector of BS type 1-C, or TAB connector of BS
type 1-H, are expected to behave in the same way
when presented with identical signals under the
same operating conditions. All declarations made
for the antenna connector of BS type 1-C, or TAB
connector of BS type 1-H are identical and the
transmitter unit and/or receiver unit driving the
antenna connector of BS type 1-C or TAB
connector of BS type 1-H are of identical design.

D.33

TAB connector RX min
cell group

Declared as a group of TAB connectors to which
RX requirements are applied. This declaration
corresponds to group of TAB connectors which
are responsible for receiving a cell when the BS
type 1-H setting corresponding to the declared
minimum number of cells (Nceis) with transmission
on all TAB connectors supporting an operating
band.

D.34

TAB connector TX min
cell group

Declared group of TAB connectors to which TX
requirements are applied. This declaration
corresponds to group of TAB connectors which
are responsible for transmitting a cell when the BS
type 1-H setting corresponding to the declared
minimum number of cells (Nceis) with transmission
on all TAB connectors supporting an operating
band.

D.35

Connecting network loss
range for BS testing with
ancillary RF amplifiers

Declaration of the range of connecting network
losses (in dB) for BS type 1-C testing with ancillary
Tx RF amplifier only, or with Rx RF ampilifier only,
or with combined Tx/Rx RF amplifiers. (Note 4)

D.36

Relation between
supported maximum RF
bandwidth, number of
carriers and Rated total
output power

If the rated total output power and total number of
supported carriers are not simultaneously
supported, the manufacturer shall declare the
following additional parameters:

- The reduced number of supported carriers at
the rated total output power;

- The reduced total output power at the
maximum number of supported carriers.

D.37

TAB connectors used for
performance requirement
testing

To reduce test complexity, declaration of a
representative (sub)set of TAB connectors to be
used for performance requirement test purposes.
At least one TAB connector mapped to each
demodulation branch is declared.

D.38

Inter-band CA

Band combinations declared to support inter-band
CA (per CA capable multi-band connector(s), as in
D.15).

Declared for every multi-band connector which
support CA.

D.39

Intra-band contiguous CA

Bands declared to support intra-band contiguous
CA (per CA capable single band connector(s) or
multi-band connector(s), as in D.15).

Declared per antenna connector for BS type 1-C,
or TAB connector for BS type 1-H.
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D.40

Intra-band non-contiguous
CA

Bands declared to support intra-band non-
contiguous CA (per CA capable single band
connector(s) or multi-band connector(s), as in
D.15).

Declared per antenna connector for BS type 1-C,
or TAB connector for BS type 1-H.

D.41

NB-loT operation

Manufacturer shall declare the support of NB-loT
operation in NR in-band and the number of
supported NB-IoT carriers in total and for each
supported band, frequency range and channel
bandwidth.

D.42

NB-IoT sub-carrier
spacing

If the BS supports NB-IoT operation in NR in-
band, manufacturer shall declare if it supports 15
kHz sub-carrier spacing, 3.75 kHz sub-carrier
spacing, or both for NPUSCH.

D.43

NB-IoT power dynamic
range

If the BS supports NB-IoT operation in NR in-
band, manufacturer shall declare the maximum
power dynamic range it could support with a
minimum of +6dB or +3dB as specified in
clause 6.3.4 of TS 38.104 [2] (Note 5).

D.100

PUSCH mapping type

Declaration of the supported PUSCH mapping
type as specified in TS 38.211 [17], i.e., type A,
type B or both.

D.101

PUSCH additional DM-RS
positions

Declaration of the supported additional DM-RS
position(s), i.e., pos0, posl or both.

D.102

PUCCH format

Declaration of the supported PUCCH format(s) as
specified in TS 38.211 [17], i.e., format O, format
1, format 2, format 3, format 4.

D.103

PRACH format and SCS

Declaration of the supported PRACH format(s) as
specified in TS 38.211 [17], i.e., format: 0, Al, A2,
A3, B4, CO, C2.

Declaration of the supported SCS(s) per
supported PRACH format with short sequence, as
specified in TS 38.211 [17], i.e., 15 kHz, 30 kHz or
both.

D.104

Additional DM-RS for
PUCCH format 3

Declaration of the supported additional DM-RS for
PUCCH format 3: without additional DM-RS, with
additional DM-RS or both.

D.105

Additional DM-RS for
PUCCH format 4

Declaration of the supported additional DM-RS for
PUCCH format 4: without additional DM-RS, with
additional DM-RS or both.

D.106

PUCCH multi-slot

Declaration of multi-slot PUCCH support.

D.107

UL CA

For the highest supported SCS, declaration of the
carrier 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.

D.108

High speed train

Declaration of high speed train scenario support,
i.e. HST support or no HST support

D.109

Maximum speed of high
speed train for PUSCH

Declaration of supported maximum speed for high
speed train scenario, i.e. 350 km/h or 500 km/h.
This declaration is applicable to PUSCH for high
speed train and UL timing adjustment only if BS
declares to support high speed train in D.108.

D.110

PRACH format for high
speed train

Declaration of supported PRACH format(s) for
high speed train scenario, i.e. format O restricted
set type A, format O restricted set type B, format
A2, format B4, format C2.

This declaration is applicable to PRACH for high
speed train only if BS declares to support high
speed train in D.108.

D.111

Interlaced formats

Declaration of support of interlaced PUSCH and
PUCCH formats.
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D.112 PRACH format with Lra = | Declaration of the supported PRACH format(s) as | x X
1151 for 15 kHz SCS and | specified in TS 38.211 [17], i.e., format: A2, B4,
Lra = 571 for 30 kHz SCS | C2.
Declaration of the supported SCS(s) per
supported PRACH format as specified in
TS 38.211 [17], i.e., 15 kHz, 30 kHz or both.
D.113 CG-UcCl Declaration of support of GC-UCI multiplexed on X X
PUSCH as specified in TS 38.211 [17].

D.114 2-step RA Declaration of support of 2-step RA type. X X

NOTE 1: If a BS 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 2: Parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be
the same unless they are separately declared. When separately declared, they shall still use the same
declaration identifier.

NOTE 3: If BS is declared to support Band n20 (D.3), 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 4: This manufacturer declaration is optional.

NOTE 5: This manufacturer may declare two values, one with a minimum of +6dB and the other with a minimum of
+3dB.

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 for the supported RF configurations aslisted in clause 4.6. The test configurations to use for conformance
testing are defined for each supported RF configuration in clauses 4.8.3 and 4.8.4.

The applicable test models for generation of the carrier transmit test signal are defined in clause 4.9.

NOTE: If required, carriers are shifted to align with the channel raster.
4.7.2  Test signal used to build Test Configurations
The signal's channel bandwidth and subcarrier spacing used to build NR Test Configurations shall be selected according
totable4.7.2-1.
Table 4.7.2-1: Signal to be used to build NR TCs
Operating Band characteristics FoL_nigh — FoL_low FpL_high — FoL_low 2
<100 MHz 100 MHz
TC signal BW channel 5 MHz (Note 1) 20 MHz (Note 1)
characteristics Subcarrier spacing Smallest supported subcarrier spacing
NOTE 1: If this channel bandwidth is not supported, the narrowest supported channel
bandwidth shall be used.

4.7.3

NRTC1: Contiguous spectrum operation

The purpose of test configuration NRTC1 isto test all BS requirements excluding CA occupied bandwidth.

For NRTCL1 used in receiver tests only the two outermost carriers within each supported operating band need to be
generated by the test equipment;

4.7.3.1

NRTC1 generation

NRTCL1 shall be constructed on a per band basis using the following method:
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- Declared maximum Base Station RF Bandwidth supported for contiguous spectrum operation (D.11) shall be
used;

- Select the carrier to be tested according to 4.7.2 and place it adjacent to the lower Base Station RF Bandwidth
edge. Place same signal adjacent to the upper Base Station RF Bandwidth edge.

- If NB-loT operation in NR in-band is supported, place the power boosted NB-10T RB at the lower outermost RB
at the lower Base Station RF Bandwidth edge eligible for NB-10T operation in NR in-band according to
clause 5.7.3 of TS 36.104 [22] and the definition in clause 3.1. If more than one NB-10T carrier is supported with
NB-loT operation in NR in-band, place the power boosted NB-10T RB at the upper outermost RB at the upper
Base Station RF Bandwidth edge eligible for NB-10T operation in NR in-band.

- For transmitter tests, select as many carriers (according to 4.7.2) that the BS supports within an operating band
and fit in the rest of the declared maximum Base Station RF Bandwidth (D.11). Place the carriers adjacent to
each other starting from the upper Base Station RF Bandwidth edge. The nominal channel spacing defined in
TS38.104 [2], clause 5.4.1 shall apply.

The test configuration should be constructed sequentially on a per band basis for al component carriers of the inter-
band CA bands declared to be supported by the BS and are transmitted using the same antenna connector. All
configured component carriers are transmitted simultaneoudly in the tests where the transmitter should be ON.

4.7.3.2 NRTC1 power allocation

Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated
total output power (Prawedtac, OF Praedttasc, D.22) according to the manufacturer's declaration in clause 4.6.

4.7.4 NRTC2: Contiguous CA occupied bandwidth

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

4.7.4.1 NRTC2 generation
The CA specific test configuration should be constructed on a per band basis using the following method:

- Of al component carrier combinations supported by the BS, those which have smallest and largest sum of
channel bandwidth of component carriers, shall be tested. Of all component carrier combinations which have
smallest or largest sum of channel bandwidth of component carriers supported by the BS, only one combination
having largest sum and one combination having smallest sum shall be tested irrespective of the number of
component carriers.

- Of al component carrier combinations which have same sum of channel bandwidth of component carrier, select
those with the narrowest carrier with the smallest supported subcarrier spacing 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 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 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 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 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 is only one
combination | eft.

- The nominal channel spacing defined in TS 38.104 [2], clause 5.4.1 shall apply.
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4.7.4.2 NRTC2 power allocation

Set the power spectral density of each carrier to be the same level so that the sum of the carrier powers equal s the rated
total output power (Prawedtac, OF Praedttasc, D.22) for NR according to the manufacturer's declaration in clause 4.6.
4.7.5 NRTC3: Non-contiguous spectrum operation

The purpose of NRTC3 isto test al BS requirements excluding CA occupied bandwidth.

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.

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

- The Base Station RF Bandwidth shall be the maximum Base Station RF Bandwidth supported for non-
contiguous spectrum operation (D.11). The Base Station RF Bandwidth consists of one sub-block gap and two
sub-blocks located at the edges of the declared maximum supported Base Station RF Bandwidth (D.11).

- Select the carrier to be tested according to 4.7.2. Place it adjacent to the upper Base Station RF Bandwidth edge
and another carrier (as described in 4.7.2) adjacent to the lower Base Station RF Bandwidth edge.

- If NB-loT operation in NR in-band is supported, place the power boosted NB-10T RB at the lower outermost RB
at the lower Base Station RF Bandwidth edge eligible for NB-10T operation in NR in-band according to
clause 5.7.3 of TS 36.104 [22] and the definition in clause 3.1. If more than one NB-10T carrier is supported with
NB-loT operation in NR in-band, place the power boosted NB-10T RB at the upper outermost RB at the upper
Base Station RF Bandwidth edge eligible for NB-l10T operation in NR in-band.

- 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 MHz) plus two times the channel BW used in the previous step and the
BS supports at least 4 carriers, place a carrier of this BW adjacent to each already placed carrier for each sub-
block. The nominal channel spacing defined in TS 38.104 [2], clause 5.4.1 shall apply.

- The sub-block edges adjacent to the sub-block gap shall be determined using the specified Fofrset high and Fofset_ jow
for the carriers adjacent to the sub-block gap.

4.75.2 NRTC3 power allocation

Set the power of each carrier to the same level so that the sum of the carrier powers equals the rated total output power
(PratedtAc, OF Praedt TABC, D.22) according to the manufacturer's declaration in clause 4.6.

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

The purpose of NRTC4 isto test multi-band operation aspects considering maximum supported number of carriers.

4.7.6.1 NRTC4 generation

NRTCA4 is based on re-using the previously specified test configurations applicable per band involved in multi-band
operation. It is constructed using the following method:

- The Base Station RF Bandwidth of each supported operating band shall be the declared maximum Base Station
RF Bandwidth in multi-band operation (D.12).

- The number of carriers of each supported operating band shall be the declared maximum number of supported
carriers per operating band in multi-band operation (D. 18). Carriers shall be selected according to 4.7.2 and
shall first be placed at the outermost edges of the declared maximum Radio Bandwidth. Additional carriers shall
next be placed at the Base Station RF Bandwidths edges, if possible.

- The alocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the
declared maximum Radio Bandwidth.
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- Each concerned band shall be considered as an independent band and the carrier placement in each band shall be
according to NRTC1, where the declared parameters for multi-band operation shall apply. The mirror image of
the single-band test configuration shall be used in each aternate band(s) and in the highest band being.

- If only three carriers are supported, 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 supported operating bandsis larger than the
declared Total RF Bandwidth BW (D.13) of transmitter and receiver for the declared band combinations of the
BS, 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 Total RF Bandwidth of transmitter and receiver is not exceeded and vice versa.

- If the sum of the maximum number of supported carriers per operating band in multi-band operation (D.18) is
larger than the declared total maximum number of supported carriers in multi-band operation (D. 19), 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 exceeded and vice versa.

4.7.6.2 NRTC4 power allocation

Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the
sum of the carrier powers equals the rated total output power (Praedt,ac OF PraedtTasc, D.22) according to the
manufacturer's declaration.

If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating
band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power
allocated for a carrier exceeds the rated output power declared for that carrier, the exceeded power shall, if possible, be
reallocated into the other carriers.

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

The purpose of NRTCS5 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.

4.7.7.1 NRTCS5 generation

NRTCS5 is based on re-using the existing test configuration applicable per band involved in multi-band operation. It is
constructed using the following method:

- The Base Station RF Bandwidth of each supported operating band shall be the declared maximum Base Station
RF Bandwidth in multi-band operation (D.12).

- Theallocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the
declared Maximum Radio Bandwidth.

- The maximum number of carriersislimited to two per band. Carriers shall be selected according to 4.7.2 and
shall first be placed at the outermost edges of the declared Maximum Radio Bandwidth for outermost bands and
at the Base Station RF Bandwidths edges for middle band(s) if any. Additional carriers shall next be placed at
the Base Station RF Bandwidths edges, if possible.

- 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
NR channel bandwidth and smallest subcarrier spacing shall be used in the test configuration.

- If only one carrier can be placed for the concerned band(s), the carrier(s) shall be placed at the outermost edges
of the declared maximum radio bandwidth for outermost band(s) and at one of the outermost edges of the
supported frequency range within the Base Station RF Bandwidths for middle band(s) if any.

- If the sum of the maximum Base Station RF Bandwidth of each supported operating bandsislarger than the
declared Total RF Bandwidth BW (D.13) of transmitter and receiver for the declared band combinations of the
BS, 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 Total RF Bandwidth BW of transmitter and receiver is not exceeded and vice
versa
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4.7.7.2 NRTC5 power allocation

Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the
sum of the carrier powers equals the total rated output power (Praedt,ac OF Praedt Tasc, D.22) according to the
manufacturer's declaration.

If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating
band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power
allocated for a carrier exceeds the rated output power declared for that carrier, the exceeded power shall, if possible, be
reallocated into the other carriers.

4.7.8 NRTC6: Non-contiguous spectrum operation in band n46 and n96

The purpose of test configuration NRTC6 isto test operating band unwanted emission (OBUE) for one or two non-
transmitted 20 MHz channels for band n46 and n96 operation with 60 MHz and or 80 MHz channel bandwidth.

4.7.8.1 NRTCG6 generation
NRTCS6 shall be constructed on a per band basis using the following method:

- Declared maximum Base Station RF Bandwidth supported for contiguous spectrum operation (D.11) shall be
used.

- For 60 MHz channel bandwidth, place 60 MHz carrier with ON-OFF-ON pattern for non-contiguous
transmission at the upper edge of the BS channel bandwidth for the carrier adjacent to the upper Base Station RF
Bandwidth edge and 60 MHz carrier with ON-OFF-ON pattern for non-contiguous transmission at the lower
edge of the BS channel bandwidth for the carrier adjacent to the lower Base Station RF Bandwidth edge.

- For 80MHz channel bandwidth, place 80 MHz carrier with ON-OFF-OFF-ON pattern for non-contiguous
transmission at the upper edge of the BS channel bandwidth for the carrier adjacent to the upper Base Station RF
Bandwidth edge and 80 MHz carrier with ON-OFF-OFF-ON pattern for non-contiguous transmission at the
lower edge of the BS channel bandwidth for the carrier adjacent to the lower Base Station RF Bandwidth edge.

- For transmitter tests, select as many 60 MHz channel bandwidth (with ON-OFF-ON pattern for non-contiguous
transmission) or 80 MHz channel bandwidth (with ON-OFF-OFF-ON pattern for non-contiguous transmission)
that the BS supports within an operating band and fit in the rest of the declared maximum Base Station RF
Bandwidth (D.11). Place the 60 MHz channel bandwidth (with ON-OFF-ON pattern for non-contiguous
transmission) or 80 MHz channel bandwidth (with ON-OFF-OFF-ON pattern for non-contiguous transmission)
adjacent to each other starting from the upper Base Station RF Bandwidth edge. The nominal channel spacing
defined in TS 38.104 [2], clause 5.4.1 shall apply.

The test configuration should be constructed sequentially on a per band basis for all component carriers of the inter-
band CA bands declared to be supported by the BS and are transmitted using the same antenna connector. All
configured component carriers are transmitted simultaneoudly in the tests where the transmitter should be ON.

4.7.8.2 NRTC6 power allocation

Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated
total output power (Praedac, OF PraedttaBc, D.22) according to the manufacturer's declaration in clause 4.6.

4.8 Applicability of requirements
48.1  General

4.8.2 Requirement set applicability

In table 4.8.2-1, the requirement applicability for each requirement set is defined. For each requirement, the applicable
requirement clause in the specification isidentified.
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Table 4.8.2-1: Requirement set applicability

Requirement Requirement set
1-C 1-H
BS output power 6.2 6.2
Output power dynamics 6.3 6.3
Transmit ON/OFF power 6.4 6.4
Transmitted signal quality 6.5 6.5
Occupied bandwidth 6.6.2 6.6.2
ACLR 6.6.3.5.3 6.6.3.5.4
Operating band unwanted 6.6.4.5.7 6.6.4.5.8
emissions
Transmitter spurious emissions 6.6.5.5.3 6.6.5.5.4
Transmitter intermodulation 6.7.5.1 6.7.5.2
Reference sensitivity level 7.2 7.2
Dynamic range 7.3 7.3
In-band selectivity and blocking 7.4 7.4
Out-of-band blocking 7.5 7.5
Receiver spurious emissions 7.6.5.2 7.6.5.3
Receiver intermodulation 7.7 7.7
In-channel selectivity 7.8 7.8
Performance requirements 8 8

4.8.3  Applicability of test configurations for single-band operation

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 alocation for each test configuration is defined in
clause 4.7. This clause contains the test configurations for a BS capable of single carrier, multi-carrier and/or CA
operation in both contiguous and non-contiguous spectrum in single band.

For a BS declared to be capable of single carrier operation only (D.16), asingle carrier (SC) shall be used for testing.

For a BS declared to support multi-carrier and/or CA operation in contiguous spectrum within asingle band (D.15-
D.16), the test configurations in the second column of table 4.8.3-1 shall be used for testing.

For aBS declared to support multi-carrier and/or CA operation in contiguous and non-contiguous spectrum within a
single band (D.15-D.16) and where the parameters in the manufacture's declaration according to clause 4.6 are identical
for contiguous (C) and non-contiguous (NC) spectrum operation (D.9), the test configurationsin the third column of
table 4.8.3-1 shall be used for testing.

For aBS declared to support multi-carrier and/or CA in operation contiguous and non-contiguous spectrum within a
single band (D.15-D.16) and where the parameters in the manufacture's declaration according to clause 4.6 are not
identical for contiguous (C) and non-contiguous (NC) spectrum operation (D.9), the test configurationsin the fourth
column of table 4.8.3-1 shall be used for testing.

For a BS declared to support band n46 and/or band n96 operation with 60 MHz and or 80 MHz channel bandwidth with
non-contiguous transmission, the test configuration NRTC6 shall be used for operation band unwanted emission.

Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest
supported channel bandwidth and the smallest supported sub-carrier spacing.
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Table 4.8.3-1: Test configurations for a BS capable of multi-carrier and/or CA in a single band

BS test case

Contiguous
spectrum capable BS

C and NC capable
BS with identical
parameters

C and NC capable
BS with different
parameters

Base station output power

NRTC1

NRTC1

NRTC1, NRTC3

RE Power control dynamic range

Tested with Error
Vector Magnitude

Tested with Error
Vector Magnitude

Tested with Error
Vector Magnitude

Total power dynamic range (Note 3)

SC

SC

SC

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

NRTC1

NRTC1

NRTC1, NRTC3

Frequency error

Tested with Error
Vector Magnitude

Tested with Error
Vector Magnitude

Tested with Error
Vector Magnitude

Error Vector Magnitude (Note 3) NRTC1 NRTC1 NRTC1, NRTC3
Time alignment error (Note 3) NRTC1 NRTC1 NRTC1, NRTC3
Occupied bandwidth SC, NRTC2 (Note 1) SC, NRTC2 (Note SC, NRTC2 (Note
1) 1)
Adjacent Channel Leakage power Ratio (ACLR) NRTC1 NRTC3 NRTC1, NRTC3
Cumulative ACLR requirement in non- - NRTC3 NRTC3

contiguous spectrum

Operating band unwanted emissions

NRTC1, SC (Note 2)

NRTC1, NRTC3,

NRTC1, NRTC3,

NRTC6 (Note 4) SC (Note 2) SC (Note 2)

NRTC6 (Note 4) NRTC6 (Note 4)
Transmitter spurious emissions NRTC1 NRTC3 NRTC1, NRTC3
Transmitter intermodulation NRTC1 NRTC1, NRTC3 NRTC1, NRTC3
Reference sensitivity level SC SC SC
Dynamic range SC SC SC
Adjacent Channel Selectivity (ACS) NRTC1 NRTC3 NRTC1, NRTC3
In-band blocking NRTC1 NRTC3 NRTC1, NRTC3
Out-of-band blocking NRTC1 NRTC3 NRTC1, NRTC3
Receiver spurious emissions NRTC1 NRTC3 NRTC1, NRTC3
Receiver intermodulation NRTC1 NRTC3 NRTC1, NRTC3
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 sub-
carrier spacing.

Note 3:  There is no specific test for NB-10T operation in NR in-band for these requirements, tests could be performed
using NR signal only, without NB-10T.

Note 4:  NRTCS6 is only applicable for band n46 and n96 when 60 MHz or 80 MHz channel bandwidth with non-
contiguous transmission is supported.

4.8.4  Applicability of test configurations for multi-band operation

For a BS declared to be capable of multi-band operation, the test configuration in table 4.8.4-1 and/or table 4.8.3-1 shall
be used for testing. In the case where multiple bands are mapped on common multi-band connector, the test
configuration in the second column of table 4.8.4-1 shall be used. In the case where multiple bands are mapped on
common single-band connector, the test configuration in table 4.8.3-1 shall be used. In the case where multiple bands
are mapped on separate single-band connector or multi-band connector, the test configuration in the third column of

table 4.8.4-1 shall be used.

Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest

supported channel bandwidth and the smallest supported sub-carrier spacing.
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Table 4.8.4-1: Test configuration for a BS capable of multi-band operation

BS test case

Test configuration

Common connector

Separate connectors

Base station output power

NRTC1/3 (Note 1), NRTC4

NRTC1/3 (Note 1), NRTC4

RE Power control dynamic range

Tested with Error Vector

Tested with Error Vector

TDD BS)

Magnitude Magnitude
Total power dynamic range (Note 8) SC SC
Transmit ON/OFF power (only applied for NR NRTC4 NRTC4

Frequency error

Tested with Error Vector
Magnitude

Tested with Error Vector
Magnitude

Error Vector Magnitude (Note 8)

NRTC1/3 (Note 1), NRTC4

NRTC1/3 (Note 1), NRTC4

Time alignment error (Note 8)

NRTC1/3 (Note 1), NRTC5
(Note 2)

NRTC1/3 (Note 1), NRTC5
(Note 2)

Occupied bandwidth

SC, NRTC2 (Note 3)

SC, NRTC2 (Note 3)

Adjacent Channel Leakage power Ratio (ACLR)

NRTC1/3 (Note 1), NRTC5

NRTC1/3 (Note 1, 5), NRTC5

(Note 4) (Note 4, 5)
Cumulative ACLR requirement in non- NRTC3 (Note 1), NRTC5 (Note NRTC3 (Note 1, 5)
contiguous spectrum 4)
Operating band unwanted emissions NRTC1/3 (Note 1), NRTC5, SC NRTC1/3 (Note 1, 5), NRTC5
(Note 7) (Note 5),
NRTC6 (Note 9) SC(Note 7)

NRTC6 (Note 9)

Transmitter spurious emissions

NRTC1/3 (Note 1), NRTC5

NRTC1/3 (Note 1, 5), NRTC5

(Note 5)

Transmitter intermodulation NRTC1/3 (Note 1) NRTC1/3 (Note 1, 5)

Reference sensitivity level SC SC

Dynamic range SC SC

Adjacent Channel Selectivity(ACS) NRTC5 NRTC1/3 (Note 1), NRTC5
(Note 6)

In-band blocking NRTC5 NRTC1/3 (Note 1), NRTC5
(Note 6)

Out-of-band blocking NRTC5 NRTC1/3 (Note 1), NRTC5
(Note 6)

Receiver spurious emissions NRTC1/3 (Note 1), NRTC5 NRTC1/3 (Note 1, 5), NRTC5
(Note 5)

Receiver intermodulation NRTC5 NRTC1/3 (Note 1), NRTC5
(Note 6)

In-channel selectivity SC 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:  For single-band operation test, other antenna connector(s) is (are) terminated.
Note 6: NRTCS5 is only applicable for multi-band receiver.
Note 7.  OBUE SC shall be tested using the widest supported channel bandwidth and the highest supported sub-
carrier spacing.
Note 8:  There is no specific test for NB-loT operation in NR in-band for these requirements, tests could be
performed using NR signal only, without NB-10T.
Note 9:  NRTCG6 is only applicable for band n46 and n96 when 60 MHz or 80 MHz channel bandwidth with non-
contiguous transmission is supported.
4.9 RF channels and test models
49.1 RF channels

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

T (top).

Unless otherwise stated, the test shall be performed with asingle carrier at each of the RF channelsB, M and T.
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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 Bresw (bottom), Mrrsw (middle) and
Treew (tOp)

Unless otherwise stated, the test shall be performed at Bresw, Mrrsw and Tresw defined as following:

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

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

- Treew: Mmaximum Base Station RF Bandwidth located at the top of the supported frequency rangein the
operating band.

Occupied bandwidth test in this TS is 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
channd ca(bottom), Mew chame ca (middle) and Tew channa ca (tOp) for contiguous spectrum operation.

Unless otherwise stated, the test for contiguous spectrum operation shall be performed at Bew channe ca, MBw chane ca
and Taw channe ca defined as following:

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

- Masw cramd ca: aggregated BS channel bandwidth located close in the middle of the supported frequency rangein
each operating band;

- Taw chame ca: aggregated BS channel bandwidth located at the top of the supported frequency range in each
operating band.

For BS capable of multi-band operation, unless otherwise stated, the test shall be performed at Bresw_T'resw and
B'rraw_Trrew defined as following:

- Brrew_T'reew: the Base Sation RF Bandwidths located at the bottom of the supported frequency range in the
lowest operating band and at the highest possible simultaneous frequency position, within the Maximum Radio
Bandwidth, in the highest operating band.

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

NOTE: Brrew_T'rrew = B'reaw_Trrew = Brreaw_Trrew when the declared Maximum Radio Bandwidth spans al
operating bands. Brrsw_Trrsw 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.

When atest is performed by atest Iaboratory, the position of B, M and T for single carrier, Brraw, Mresw and Tresw for
single band operation, Bew channel ca, Maw channel ca @nd Tew channe ca fOF contiguous spectrum operation in each supported
operating band, the position of Breew_T 'rrew and B'rraw_Trraw in the supported operating band combinations shall be
specified by the [aboratory. The laboratory may consult with operators, the manufacturer or other bodies.

4972 Test models

4921 General

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

4922 FR1 test models

The set-up of physical channels for transmitter tests shall be according to one of the NR FR1 test models (NR-FR1-TM)
below. A reference to the applicable test model is made within each test.
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The following general parameters are used by all NR test models:
- Durationis 1 radio frame (10 ms) for FDD and 2 radio frames for 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 5.3.2-1in TS 38.104 [2].
- Normal CP
- Virtual resource blocks of localized type

For FR1-TDD without NB-I1oT operation in NR in-band, 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
TS38.331[19].

Table 4.9.2.2-1: Configurations of TDD for BS type 1-C and BS type 1-H test models

Field name Value
referenceSubcarrierSpacing (kHz) 15 30 60
Periodicity (ms) for dI-UL-TransmissionPeriodicity 5 5 5
nrofDownlinkSlots 3 7 14
nrofDownlinkSymbols 10 6 12
nrofUplinkSlots 1 2 4
nrofUplinkSymbols 2 4 8

For FR1-TDD with NB-loT operation in NR in-band, test models are derived based on the uplink/downlink
configuration as shown in the table 4.9.2.2-1a using information elements TDD-UL-DL-ConfigCommon and TDD-UL-
DL-ConfigDedicated as defined in TS 38.331 [19].

Table 4.9.2.2-1a: Configurations of TDD for NR with NB-10oT operation in NR in-band test models

Field name Value
Tdd-UL-DL-Configuration
referenceSubcarrierSpacing 15
Periodicity (ms) for dlI-UL-TransmissionPeriodicity 5
nrofDownlinkSlots 1
nrofDownlinkSymbols 0
nrofUplinkSlots 0
nrofUplinkSymbols 0
Tdd-UL-DL-ConfigDedicated
nrofDownlinkSymbols For Slot#1: 10
nrofUplinkSymbols For Slot#1: 2
slotindex 1
nrofDownlinkSymbols 10
nrofUplinkSymbols 2
slotindex 2,3
symbols allUplink
slotindex 4
symbols allDownlink

Common physical channel parameters for all NR FR1 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 NR FR1 test
models are described in clauses 4.9.2.2.1t0 4.9.2.2.8.
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Table 4.9.2.2-2: Common physical channel parameters for PDCCH for BS type 1-C and BS type 1-H

test models
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 | Nrs — 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 PDSCH for BS type 1-C and BS type 1-H

test models
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) 1
dmrs-Type for comb pattern Configuration type 1
maxLength 1
Ratio of PDSCH EPRE to DM-RS EPRE 0dB

Table 4.9.2.2-4: Common physical channel parameters for PDSCH by RNTI for BS type 1-C and BS

type 1-H test models

Parameter

| Value

PDSCH NRNTI = 0

Starting symbol

0

Ratio of PDSCH EPRE to PDCCH EPRE

0dB

PDSCH NrNTI = 1

Starting symbol

Ratio of PDSCH EPRE to PDCCH EPRE

PDSCH NpNTI = 2

Starting symbol

Ratio of PDSCH EPRE to PDCCH EPRE

Starting PRB location

Number of PRBs

49221
This model shall be used for tests on:
- BSoutput power
- Transmit ON/OFF power
- TAE
- Unwanted emissions
- Occupied bandwidth
- ACLR

- Operating band unwanted emissions

FR1 test model 1.1 (NR-FR1-TM1.1)
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- Transmitter spurious emissions
- Transmitter intermodulation
- Receiver spurious emissions

Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-
TM1.1 aredefined in table 4.9.2.2.1-1.

Table 4.9.2.2.1-1: Specific physical channel parameters of NR-FR1-TM1.1

Parameter Value
# of PRBs PDSCH ngyp = 0 Nrs - 3
Modulation PDSCH ngyt = 0 QPSK
Starting RB location of PDSCH ngyr = 0 3
Modulation of PDSCH ngyp = 2 QPSK
Starting RB location of PDSCH ngyr; = 2 0
4.9.2.2.2 FR1 test model 1.2 (NR-FR1-TM1.2)

This model shall be used for tests on:
- Unwanted emissions
- ACLR
- Operating band unwanted emissions

Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-
TM1.2 are defined in table 4.9.2.2.2-1.

Table 4.9.2.2.2-1: Specific physical channel parameters of NR-FR1-TM1.2

Parameter Value

Target percent of x=40%
QPSK PDSCH PRBs
boosted

# of QPSKPDSCH NRBG = min (lx(NRB—S)J ,l(lNRB_3+3m0dP_PJ _ lNRB—3+3m0dP—PJ modZ) + 1)l where P is
RBGs which are i P 2 P P . : ;
boosted determined from table 5.1.2.2.1-1 from TS 38.214 [18], configuration 1 column using N3iZ% =

Ngg — 3 as the size of the bandwidth part and N5#t = 3

'-OF‘;aB“GOQ?N ﬂECTIDaSreCH [wj —1andif Negg > 1,1, 3, ..., 2(Ngpe —2) + 1

boosted

Level of boosting (dB) 3

# of QPSK PDSCH Ngg — 3 — PNggg
PRBs which are
deboosted

Locations of PDSCH
RBGs which are Starting at RB#3 and excluding PRBs of RBGs which are boosted
deboosted

Level of deboosting 101 Ngg — 3 — 103/1°PNppe
(dB) O80T 3~ PNpe

Modulation of PDSCH QPSK
PRBs W|th NRNT] = 2

49.2.2.3 FR1 test model 2 (NR-FR1-TM2)
This model shall be used for tests on:

- Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
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- 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-FR1-
TM2 are defined in table 4.9.2.2.3-1.

Table 4.9.2.2.3-1: Specific physical channel parameters of NR-FR1-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 - (10 X 24 — 1 L
2 nEhe T T
3n+2 Ngg — 1 [10 X 2# — 2
RB n=0,.., — 3 |- 1
# of PDSCH PRBs which are not allocated Ngg —1
49224 FR1 test model 2a (NR-FR1-TM2a)

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 256QAM PRB allocation (at min power)
- Frequency error (at min power)

Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters and numbers of the
allocated PRB are defined in table 4.9.2.2.3-1 with all 64QAM PDSCH PRBs replaced by 256QAM PDSCH PRBs.

4.9.2.2.5 FR1 test model 3.1 (NR-FR1-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. Physical channel parameters are defined in table
4.9.2.2.1-1 with al QPSK PDSCH PRBs replaced by 64QAM PDSCH PRBs.

4.9.2.2.6 FR1 test model 3.1a (NR-FR1-TM3.1a)
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 al 256QAM
PRBs allocated)
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- Transmitted signal quality
- Frequency error
- EVM for 256QAM modulation (at max power)
NOTE: EVM shall be evaluated over PDSCH allocated PRBs with ngyr = 0 and npyy = 2.

Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters are defined in table
4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 256QAM PDSCH PRBs.

49227 FR1 test model 3.2 (NR-FR1-TM3.2)
This model shall be used for tests on:
- Transmitted signal quality

- Frequency error

- EVM for 16QAM modulation

Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-
TM3.2 aredefined in table 4.9.2.2.7-1.

Table 4.9.2.2.7-1: Specific physical channel parameters of NR-FR1-TM3.2

Parameter Value
Target percent of 16QAM X = 60%
PDSCH PRBs deboosted
#O.f 16QAM PDSCH RBGS_, Npge = min (lx(NRB—3)J ,1 (lNRB—3+3m0dP—PJ _ lNRB—3+3m0dP—PJ modZ) + 1), where
within a slot for which EVM is P 2 P P

P is determined from table 5.1.2.2.1-1 from TS 38.214 [18], configuration 1

measured ’ - ; .
column using N3¢ = Ngp — 3 as the size of the bandwidth part and N3¢ = 3
Locations of 16QAM RBGs [WJ —1andif Nggg > 1,1, 3, ..., 2(Nggg —2) + 1
which are deboosted P
Level of deboosting (dB) -3

N — 3 — PNggg
# of QPSK PDSCH PRBs within
a slot for which EVM is not
measured (used for power
balancing only)

Locations of PDSCH RBGs Starting at RB#3 and excluding PRBs of RBGs which are deboosted
which are boosted
Level of boosting (dB) Ngg — 3 — 1073/10P Ny
10logqg
Ngp — 3 — PNgpq
Modulation of PDSCH PRBs QPSK

W|th NpNTI = 2 fOI‘ Wthh EVM iS
not measured

4.9.2.2.8 FR1 test model 3.3 (NR-FR1-TM3.3)
This model shall be used for tests on:
- Transmitted signal quality

- Frequency error

- EVM for QPSK modulation

Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-
TM3.3 aredefined in table 4.9.2.2.8-1.
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Table 4.9.2.2.8-1: Specific physical channel parameters of NR-FR1-TM3.3

Parameter Value
Target percent of QPSK PDSCH x =50 %
PRBs deboosted

# of QPSK PDSCH RBGs within Npgg = min ([X(NRB—3)J 1 (INRB—3+3modP—PJ _ [NRB—3+3mOdP—PJ modZ) + 1) where
a slot for which EVM is measured po 172 P P ’
P is determined from table 5.1.2.2.1-1 from TS 38.214 [18], configuration 1

g

column using N§iZ% = Nz — 3 as the size of the bandwidth part and Nt = 3

Level of deboosting (dB) -6
Locations of QPSK RBGs which [WJ —landif Ngpg >1,1,3, ..., 2(Ngpg —2) + 1
are deboosted P
Level of deboosting (dB) -6
# of QPSK PDSCH PRBs within Nz — 3 — PNggg

a slot for which EVM is not
measured (used for power
balancing only)
Locations of QPSK RBGs for Starting at RB#3 and excluding PRBs of RBGs which are deboosted
power balancing
Level of boosting (dB)

6
Ngg — 3 — 10710P Ny

OO0 3 — Plagg
Modulation of PDSCH PRBs with QPSK
ngntr = 2 for which EVM is not
measured
49.2.2.9 NB-loT operation in NR in-band test model (NR-N-TM)

The NB-10T operation in NR in-band test shall be performed by puncturing one NR RB at the eligible (according to
clause 5.7.3 of TS 36.104 [22] and the definition in clause 3.1) in-band position closest to NR minimum guard band.

The set-up of physical channels for transmitter tests shall be according to the FR1 test model 1.1 (NR-FR1-TM1.1) on
al NR carriersand the NB-10T Test Model (N-TM) defined in TS 36.141 [24] on al NB-10T carriers.

The power for NR RE and NB-I10T RE is set by following procedures:

- Theaverage power per RE over all RBs (both NR and NB-10T) is calculated according to manufacturer's
declared rated carrier output power (Praed,cac, D-21);

Prated,c,AC

Average power per RE (P,,,) = m

(W]

- The power of boosted NB-10T RE (Png-ior) is calculated according to manufacturer's declared rated NB-1oT
maximum power dynamic range (X dB >= 6 dB or 3 dB), with the power boosting only applies on the Nng_jot
REs containing NB-10T signal.

Power of boosted NB-10T RE (Pyg.jor) = Payg*10%/10) [W]

- Theremaining power is alocated to Nng NR RES.

Power of per NRRE =

(Prated,c,AC_PNB—IoT X NNB—IOT) [

W]
Nyr

49.2.3 Data content of Physical channels and Signals for NR-FR1-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 [17], clause 5.2.1 which isinvoked by al physical channels prior to modulation and mapping
to the RE grid.

Initialization of the scrambler and RE-mappers as defined in TS 38.211 [17] use the following additional parameters:
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N5 = 1 for the lowest configured carrier, N5 = 2 for the 2" lowest configured carrier,..., N5/ = n for the ni®
configured carrier

Antenna ports starting with 2000 for PDCCH

g = 0 (single code word)

For NR-FR1-TM1.1 when used for TAE requirement of two layers MIMO transmission

Rank 2, two layers, no precoding

Antenna ports starting with 1000 and 1001 for PDSCH

Otherwise

Rank 1, single layer
Antenna port starting with 1000 for PDSCH

Rank 1, single layer (except for TAE requirement of 2 layer MIMO transmission)

49.23.1 PDCCH

CORESET __
Nsymb =2

PDCCH modulation to be QPSK as described in TS 38.211 [17], clause 5.1.3

For each dot the required amount of bits for all PDCCHsis 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-
FR1-TM definitionsin clause 4.9.2.2

Generate this amount of bits from the output of the PN23 sequence generator [23]. The PN sequence generator
isinitialized with a starting seed of "al ones" in the first allocated slot of each frame. The PN sequenceis
continuous over the dot boundaries.

1 CCE shall be according to TS 38.211 [17], clause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH
occupiesthe first 2 symbols for 6 resource-element groups, where a resource element group equal's one resource
block during one OFDM symbol.

Perform PDCCH scrambling according to TS 38.211 [17], clause 7.3.2.3

Np = N,CDe” in DM-RS sequence generation in TS 38.211 [17], clause 7.4.1.3
ngym = 0 in scrambling sequence generation in TS 38.211 [17], clause 7.3.2.3
Perform mapping to REs according to TS 38.211 [17], clause 7.3.2.5.

4.9.2.3.2 PDSCH

Generate the required amount of bits from the output of the PN23 sequence generator [23]. The PN sequence
generator isinitialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence
is continuous over the slot boundaries. For TDD TMs, the PN sequence can be generated for al symbols (in the
DL, UL or special dots) or only DL symbols (in the DL or special slots). For TMswith multi-users, the PN
seguence can be generated per user (NrnTi).

NR-FR1-TMsutilize 1, 2 or 3 user PDSCH transmissions distinguished by nyyr. For each NR-FR1-TM, PRBs
are mapped to user (ngy7;) asfollows:
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Table 4.9.2.3.2-1: Mapping of PRBs to Ngyy, for NR-FR1-TM

Test model NN Number of users
NR-FR1-TM1.1 2 for PRBs located in PRB#0-2 2
0 for remaining PRBs
NR-FR1-TM1.2 0 for boosted PRBs 3
1 for de-boosted PRBs
2 for PRBs located in PRB#0-2
NR-FR1-TM2 2 for all PRBs 1
NR-FR1-TM2a 2 for all PRBs 1
NR-FR1-TM3.1 2 for PRBs located in PRB#0-2 2
0 for remaining PRBs
NR-FR1-TM3.1a 2 for PRBs located in PRB#0-2 2
0 for remaining PRBs
NR-FR1-TM3.2 0 for QPSK PRBs 3
1 for 16QAM PRBs
2 for PRBs located in PRB#0-2
NR-FR1-TM3.3 | 0 for QPSK PRBs for which EVM is not measured 3
1 for QPSK PRBs for which EVM is measured
2 for PRBs located in PRB#0-2

- Perform user specific scrambling according to TS 38.211 [17], clause 7.3.1.1.

- Perform modulation of the scrambled bits with the modulation scheme defined for each user according to
TS38.211[17], clause 7.3.1.1

— pycell
Npp = Np

- Perform mapping of the complex-valued symbolsto layer according to TS 38.211 [17], clause 7.3.1.3.
x@ (i) =d @) M;ymeg = Mgf,)nb Complex-valued modulation symbols d‘® (0),...,d(Q)(M$2nb—ZD for

codeword g shall be mapped onto the layers X(i) = [x(o) 0} x@ (i)]r = O,l---,M;}aym%—l where v is equal

to number of layers.
- Perform PDSCH mapping according to TS 38.211 [17] using parameters listed in table 4.9.2.2-3.
- PDSCH resource allocation according to TS 38.214 [18] as following;
- NR-FR1-TM1.1, NR-FR1-TM3.1, NR-FR1-TM3.1a type 1 for PDSCH with ngnmi = 0 and ngri = 2,

- NR-FR1-TM1.2, NR-FR1-TM3.2, NR-FR1-TM3.3: type O for PDSCH with ngnmi = 0 and ngnmi = 1, type 1
for PDSCH with NRNTI = 2,

- NR-FR1-TM2, NR-FR1-TM2a: type 1 for PDSCH with ngnTi = 2.

- DM-RS sequence generation according to TS 38.211 [17], clause 7.4.1.1.1 where | isthe OFDM symbol number
within the slot with the symbolsindicated by table 4.9.2.2-3.

nscip _ pycell
- NID = Njp

- Ngep =0

- DM-RS mapping according to TS 38.211 [17], clause 7.4.1.1.2 using parameters listed in table 4.9.2.2-3.

4924 Data content of Physical channels and Signals for NR-N-TM

Detailed configuration for the transmitter characteristic tests are defined in TS 36.141 [24],

ETSI



3GPP TS 38.141-1 version 16.12.0 Release 16 61 ETSI TS 138 141-1 V16.12.0 (2022-08)

4.9.3 NB-loT testing

Unless otherwise stated, the NB-10T operation in NR in-band test shall be performed by puncturing one NR RB at the
eligible (according to clause 5.7.3 of TS 36.104 [22] and the definition in clause 3.1) in-band position closest to NR
minimum guard band; those are denoted Lng-iot (Left) and Rueg-iot (Right).

Unless otherwise stated, the NB-10T operation in NR in-band receiver tests shall be performed by using the tone located
on the NB-loT RB's edge, which is closest to NR minimum guard band; those are denoted Bug-iot for Lng-iot @and Tng-ior
for Rng-iot.

Unless otherwise stated, a BS declared to be capable of NB-10T operation in NR in-band is only required to passthe
transmitter tests for NR with NB-loT operation in NR in-band; it is not required to perform the transmitter tests again
for NR only.

Unless otherwise stated, a BS declared to be capable of NB-10T operation in NR in-band is only required to pass the
receiver tests for NR with NB-10T operation in NR in-band; it is not required to perform the receiver tests again for NR
only.

NOTE: TheBS should be configured (RRC signalling) for the NB-10oT E-UTRA guardband mode during the
tests.

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 hon-contiguous spectrum, some reguirements 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 connector the conducted test requirementsin clause 6 and 7 apply separately to each supported
operating band unless otherwise stated. For some conducted test requirements, it is explicitly stated that specific
additions or exclusions to the requirement apply at multi-band connector(s) as detailed in the requirement clause. For
BS capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver
implementations (multi-band or single band) with mapping of transceivers to one or more antenna connectors for BS
type 1-C or TAB connectors for BStype 1-H in different ways are possible. For multi-band connector(s) the exclusions
or provisions for multi-band apply. For single-band connector(s), the following applies:

- Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter
intermodulation and receiver spurious emissions requirements apply to this connector that is mapped to single-band.

- If the BSisconfigured for single-band operation, single-band requirements shall apply to this connector configured
for single-band operation and no exclusions or provisions for multi-band capable BS are applicable. Sngle-band
requirements are tested separately at the connector configured for single-band operation, with all other connectors
terminated.

A BStype 1-H may be capable of supporting operation in multiple operating bands with one of the following
implementations of TAB connectorsin the transceiver array boundary:

- All TAB connectors are single-band connectors.

- Different sets of single-band connectors support different operating bands, but each TAB connector supports
only operation in one single operating band.

- Setsof single-band connectors support operation in multiple operating bands with some single-band
connectors supporting more than one operating band.

- All TAB connectors are multi-band connectors.
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- A combination of single-band sets and multi-band sets of TAB connectors provides support of the type BStype 1-H
capability of operation in multiple operating bands.

Unless otherwise stated all conducted test requirements specified for an operating band apply only to the set of TAB
connectors supporting that operating band.

In the case of an operating band being supported only by single-band connectorsin a TAB connector TX min cell group
or a TAB connector RX min cell group, single-band requirements apply to that set of TAB connectors.

In the case of an operating band being supported only by multi-band connectors supporting the same operating band
combination in a TAB connector TX min cell group or a TAB connector RX min cell group, multi-band requirements
apply to that set of TAB connectors.

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

NOTE 1: The case of an operating band being supported by both multi-band connectors and single-band connectors
in a TAB connector TX min cell group or a TAB connector RX min cell group is not covered by the
present release of this specification.

NOTE 2: The case of an operating band being supported by multi-band connectors which are not all supporting the
same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell
group is not covered by the present release of this specification.

NOTE 3: The conducted test requirements for multi-band connectors supporting bands for both FDD and TDD are
not covered by the present release of this specification.

4.12  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 reguirement

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 General

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
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.

X.4.2y.2 Procedure
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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.
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5 Operating bands and channel arrangement

For the NR and NB-IoT operation in NR in-band 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 the conducted testing purposes in this specification, only FR1 operating bands are considered.
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6 Conducted transmitter characteristics

6.1 General

6.1.1 BStype 1-C

General test conditions for conducted 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 anumber of single-band connectors, or multi-band connectors have been declared equivalent (D.32), only a
representative one is necessary to be tested to demonstrate conformance.

6.1.2 BStype 1-H

General test conditions for conducted 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 anumber of single-band connectors, or multi-band connectors have been declared equivalent (D.32), only a
representative one is necessary to be tested to demonstrate conformance.

In clause 6.6.3.5.4, if representative TAB connectors are used then per connector criteria (i.e. option 2) shall be applied.

The manufacturer shall declare the minimum number of supported geographical cells (i.e. geographical areas). The
minimum number of supported geographical cells (Nceis, D.24) relatesto the BS setting with the minimum amount of
cell splitting supported with transmission on all TAB connectors supporting the operating band. The manufacturer shall
also declare TAB connector TX min cell groups (D.34). Every TAB connector supporting transmission in an operating
band shall map to one TAB connector TX min cell group supporting the same operating band. The mapping of TAB
connectorsto cellsisimplementation dependent.

The number of active transmitter units that are considered when cal culating the emissions limit (Ntxu, counted) fOr
BStype 1-H is calculated as follows:

NTxu, counted = MIN(Ntxu active, 8-Nealls)

Further:

NTXU,countedperceII = NTXU,counted/Ncells
NTxu,countedpercall 1S Used for scaling the basic limits as described in clause 6.6.

NOTE:  Nrxuative depends on the actual number of active transmitter units and is independent to the declaration
of Neais.

For BStype 1-H there is no requirement specified for band n46.

6.2 Base station output power

6.2.1 Definition and applicability
The conducted BS output power requirements are specified at single-band connector, or at multi-band connector.

Therated carrier output power of the BStype 1-C shall be as specified in table 6.2.1-1.
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Table 6.2.1-1: Rated carrier output power limits for BS type 1-C

BS class Prated,c,ac
Wide Area BS (Note)
Medium Range BS < 38 dBm
Local Area BS <24 dBm
NOTE:  There is no upper limit for the Prated,c.ac rated output power of the Wide Area Base Station.

Therated carrier output power of the BStype 1-H shall be as specified in table 6.2.1-2.

Table 6.2.1-2: Rated carrier output power limits for BS type 1-H

BS class Prated,c,sys Prated,c.TABC
Wide Area BS (Note) (Note)
Medium Range BS < 38 dBm +10log(NTxu,counted) <38 dBm
Local Area BS < 24 dBm +10log(Ntxu,counted) <24 dBm
NOTE:  There is no upper limit for the Prated,c,sys Or Prated,c,Tasc Of the Wide Area Base Station.

In addition, for operation with shared spectrum channel access operation, the BS may have to comply with the
applicable BS power limits established regionally, when deployed in regions where those limits apply and under the
conditions declared by the manufacturer.

For Band n41 and n90 operation in Japan, the rated output power, Praedcsys for BStype 1-H or the sum of Paed,cac OVEr
all antenna connectors for BS type 1-C declared by the manufacturer shall be equal to or lessthan 20 W per 10 MHz
bandwidth.

The output power limit for the respective BS classesin tables 6.2.1.-1 and 6.2.1-2 shall be compared to the rated output
power and the declared BS class. It is not subject to testing.
6.2.2 Minimum requirement

The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in
the operating band.

The minimum requirement for BStype 1-C isdefined in TS 38.104 [2], clause 6.2.2.
The minimum requirement for BStype 1-H isdefined in TS 38.104 [2], clause 6.2.3.

6.2.3 Test purpose

The test purpose is to verify the accuracy of the maximum carrier output power across the frequency range and under
normal and extreme conditions.

6.2.4 Method of test

6.24.1 Initial conditions

Test environment:
- Normal, see annex B.2,
- Extreme, see annexes B.3 and B.5.

RF channels to be tested for single carrier:B, M and T; see clause 4.9.1

Base Sation RF Bandwidth positions to be tested for multi-carrier and/or CA:
- Breaw, Mrrsw and Tresw for single-band connector(s), see clause 4.9.1.

- Brrew_T'reew and B'rraw_Trraw fOr multi-band connector(s), see clause 4.9.1.
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Under extreme test environment, it is sufficient to test on one NR-ARFCN or one RF bandwidth position, and with one
applicable test configuration defined in clauses 4.7 and 4.8. Testing shall be performed under extreme power supply
conditions, as defined in Annex B.5.

NOTE: Testsunder extreme power supply conditions also test extreme temperatures.

6.2.4.2 Procedure

For BStype 1-H where there may be multiple TAB connectors, they may be tested one at atime or multiple TAB
connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until
al TAB connectors necessary to demonstrate conformance have been tested.

1) Connect the power measuring equipment to single-band connector(s) or to multi-band connector (s) under test as
shown in annex D.1.1 for BStype 1-C for in annex D.3.1 for BStype 1-H. All connectors not under test shall be
terminated.

2) For single carrier set the connector under test to transmit according to the applicable test configurationin
clause 4.8 using the corresponding test models or set of physical channelsin clause 4.9.2 at rated carrier output
power Praedcac for BStype 1-C and Praedctasc for BStype 1-H (D.21).

For a connector under test declared to be capable of multi-carrier and/or CA operation (D.15-D.16) set the
connector under test to transmit on all carriers configured using the applicable test configuration and
corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of
physical channelsin clause 4.9.2.

3) Measure the maximum carrier output power (Pmax.cac for BStype 1-C and Prmaxctasc for BStype 1-H) for each
carrier at each connector under test.

In addition, for multi-band connectors, the following steps shall apply:
4) For amulti-band connectors and single band tests, repeat the steps above per involved operating band where
single band test configurations and test models shall apply with no carrier activated in the other operating band.

6.2.5 Test requirement

For each single-band connector or multi-band connector under test, the power measured in clause 6.2.4.2 in step 3 shall
remain within the values provided in table 6.2.5-1 for normal and extreme test environments, relative to the
manufacturer's declared Praed cac for BStype 1-C, or relative to the manufacturer's declared Praed.ctasc for BStype 1-H
(D.22):

Table 6.2.5-1: Test requirement for conducted BS output power

Normal test environment Extreme test environment
BS type 1-C, f<3.0GHz: +2.7dB f<3.0GHz: +3.2dB
BStypel-H | 3.0GHz<f<6.0GHz: +3.0dB | 3.0 GHz<f=<6.0 GHz: + 3.5dB

NOTE: For NB-IoT operation in NR in-band, the NR carrier and NB-IoT carrier shall be seen as asingle carrier
occupied NR channel bandwidth, the output power over this carrier is shared between NR and NB-I0T.
This note shall apply for Pmax.cac and Praed,c ac.

6.3 Output power dynamics

6.3.1 General

The requirementsin clause 6.3 apply during the transmitter ON period. Transmit signal quality requirements (as
specified in clause 6.5) shall be maintained for the output power dynamics requirements of this clause.
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6.3.2 RE power control dynamic range

6.3.2.1 Definition and applicability

The RE power control dynamic range is the difference between the power of an RE and the average RE power for aBS
at maximum carrier output power (Pmax.cTaBc, OF Pmax.cac) for aspecified reference condition.

6.3.2.2 Minimum requirement

The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in
the operating band.

The minimum requirement for BStype 1-C and for BStype 1-H isdefined in TS 38.104 [2], clause 6.3.2.2.

6.3.2.3 Test purpose
No specific test or test requirements are defined for conducted RE power control dynamic range. The Error Vector
Magnitude (EVM) test, as described in clause 6.5.4 provides sufficient test coverage for this requirement.

6.3.3  Total power dynamic range

6.3.3.1 Definition and applicability

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

NOTE 1: The upper limit of the total power dynamic range is the OFDM symbol TX power (OSTP) for aBS at
maximum output power when transmitting on al RBs. The lower limit of the total power dynamic range
isthe average power for single RB transmission. The OFDM symbols shall carry PDSCH and not contain
PDCCH, RS, or SSB.

NOTE 2: The requirement does not apply to operation with shared spectrum channel access.

6.3.3.2 Minimum requirement
The minimum requirement applies per single-band connector, or per multi-band connector.

The minimum requirement for BStype 1-C and for BStype 1-H isin TS 38.104 [2], clause 6.3.3.2.

6.3.3.3 Test purpose

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

6.3.34 Method of test

6.3.3.4.1 Initial conditions
Test environment: Normal, see annex B.2.
RF channelsto betested: M; seeclause 4.9.1.

Set the channel set-up of the connector under as shown in annex D.1 for BS type 1-C and annex D.3 for BS type 1-H.

6.3.3.4.2 Procedure
For BStype 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB

connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until
all TAB connectors necessary to demonstrate conformance have been tested.
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1) Connect the single-band connector (s) under test as shown in annex D.1.1 for BStype 1-C and in annex D.3.1 for
BStype 1-H. All connectors not under test shall be terminated.

2) Set each connector under test to transmit according to the applicable test configuration in clause 4.8 using the
corresponding test modelsin clause 4.9.2 at rated carrier output power Praedcac for BStype 1-C and Praed,c TABC
for BStype 1-H (D.21).

3) For BStype 1-C and BStype 1-H, set the BS to transmit asignal according to:
- NR-FR1-TM3.1aif 256QAM is supported by BS without power back off, or
- NR-FR1-TM3.1if 256QAM is supported by BS with power back off, or
- NR-FR1-TM3.1if 256QAM is not supported by BS.

4) Measure the OFDM symbol TX power (OSTP) as defined in the annex H.

5) For BStype 1-C and BStype 1-H, set the BS to transmit asignal according to:
NR-FR1-TM2aif 256QAM is supported by BS, or
NR-FR1-TM2 if 256QAM is not supported by BS;

6) Measure the OFDM symbol TX power (OSTP) as defined in the annex H.

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

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

6.3.3.5 Test requirements

The downlink (DL) total power dynamic range for each NR carrier shall be larger than or equal to the level in
table 6.3.4.5-1.

Table 6.3.3.5-1: BS total power dynamic range

NR channel Total power dynamic range (dB)
bandwidth (MHz) | 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 14.5
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 EVM at the lower limit of the dynamic range are defined in
clause 6.5.4.

6.3.4 NB-loT RB power dynamic range

6.34.1 Definition and applicability

The NB-10T RB power dynamic range (or NB-10T power boosting) is the difference between the average power of NB-
loT REs (which occupy certain REs within a NR transmission bandwidth configuration plus 15 kHz at each edge but
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not within the NR minimum guard band GBcrame) and the average power over all REs (from both NB-10T and the NR
carrier containing the NB-10T RES).

6.3.4.2 Minimum requirement
The minimum requirement applies per single-band connector, or per multi-band connector.

The minimum requirement for BStype 1-Cisin TS 38.104 [2], clause 6.3.4.2.

6.3.4.3 Test purpose

The test purpose isto verify that the NB-loT RB power dynamic range for NB-10T operation in NR in-band is met as
specified by the minimum requirement.

6.3.4.4 Method of test

Requirement is tested together with operating band unwanted emissions test, as described in clause 6.6.4.

6.3.4.5 Test requirements

NB-1oT RB power dynamic range for NB-10T operation in NR in-band shall be larger than or equal to the level
specified in Table 6.3.4.5-1 or the NB-10T power dynamic range declared by the BS manufacturer (D.43). This power
dynamic range level isonly required for one NB-loT RB.

Table 6.3.4.5-1: NB-loT RB power dynamic range for NB-loT operation in NR in-band

BS channel NB-loT RB frequency position NB-loT RB power
bandwidth (MHz) dynamic range
(dB)
5,10 Any +5.6
15 Within center 77*180kHz+15kHz at each edge +5.6
Other +2.6
20 Within center 102*180kHz+15kHz at each edge +5.6
Other +2.6
25, 30, 40, 50, 60, Within center 90% of BS channel bandwidth +5.6
70, 80, 90, 100 Other +2.6

6.4 Transmit ON/OFF power

6.4.1  Transmitter OFF power

6.4.1.1 Definition and applicability
Transmit OFF power requirements apply only to TDD operation of the BS.

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

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

For BS supporting intra-band contiguous CA, the transmitter OFF power is defined as the mean power measured over
70/N usfiltered with a square filter of bandwidth equal to the aggregated BS channel bandwidth BWchana_ca centred
0N (Feage nigh+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.
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6.4.1.2 Minimum requirement
The minimum requirement for BStype 1-Cisin TS 38.104 [2], clause 6.4.1.2.

The minimum requirement for BStype 1-H isin TS 38.104 [2], clause 6.4.1.3.

6.4.1.3 Test purpose

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

6.4.1.4 Method of test

Requirement is tested together with transmitter transient period, as described in clause 6.4.2.4.

6.4.1.5 Test requirements
The conformance testing of transmit OFF power is included in the conformance testing of transmitter transient period,;
therefore, see clause 6.4.2.5 for test requirements.

6.4.2 Transmitter transient period

6.4.2.1 Definition and applicability
Transmitter transient period requirements apply only to TDD operation of the BS.

The 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 transmitter transient period isillustrated in figure 6.4.2.1-1.

A Transmitter output power

ON power leve |

o-----y---

Transmitter ON peri

(DL GP or UL transmission

y .

> Ttransmission) ¢
Transmitter transient o
. %/‘ period Time
Transmitter OFF Transmitter OFF
period period

Figure 6.4.2.1-1: lllustration of the relations of transmitter ON period, transmitter OFF period and
transmitter transient period

This requirement applies at each antenna connector or TAB connector supporting transmission in the operating band.

6.4.2.2 Minimum requirement

The minimum requirement for BStype 1-C and BStype 1-H isin TS 38.104 [2], clause 6.4.2.2.
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6.4.2.3 Test purpose

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

6.4.2.4.1 Initial conditions

Test environment:

- normal; see annex B.2.

RF channels to be tested for single carrier:

- M; seeclause4.9.1.

RF bandwidth positions to be tested for multi-carrier and/or CA:
- Mgesw in single-band operation, see clause 4.9.1;

- Bresw_T'resw and B'resw_Trraw in multi-band operation, see clause 4.9.1.

6.4.2.4.2 Procedure

The minimum requirement is applied to al antenna connectors or TAB connectors, they may be tested one at atime or
multiple antenna connectors or TAB connectors may be tested in parallel as shown in annex D.1.1 for BStype 1-C or in
annex D.3.1 for BStype 1-H. Whichever method is used the procedure is repeated until al antenna connectors or TAB
connectors necessary to demonstrate conformance have been tested.

1) Connect antenna connector or TAB connector to measurement equipment as shown in annex D.1.1 for BStype 1-C
or in annex D.3.1 for BStype 1-H. All antenna connectors or TAB connectors not under test shall be terminated.

Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than
the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the
equivalent noise bandwidth of the measurement bandwidth.

2) For single carrier set the antenna connector or TAB connector under test to 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 at
manufacturers declared rated carrier output power per antenna connector or TAB connector (Prated.c,Ac, OF Prated.cTABC,
D.21).

For a connector under test declared to be capable of multi-carrier and/or CA operation (D.15-D.16) set the connector
under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting
specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channelsin clause 4.9.2.

3) Measure the mean power spectral density over 70/N psfiltered with a square filter of bandwidth equal to the RF
bandwidth of the antenna connector or TAB connector 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 + 10 pusto 35/N us before start of
next transmitter ON period — 10 pus. N = SCS/15, where SCSis Sub Carrier Spacing in kHz.

4) For an antenna connector or TAB connector supporting contiguous CA, measure the mean power spectral density
over 70/N psfiltered with a square filter of bandwidth equal to the aggregated BS channel bandwidth BWchane_ca
centred on (Fedge nightFedge 1ow)/2. 70/N ps 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 pus. N = SCS/15, where SCSis the smallest
supported Sub Carrier Spacing in kHz in the aggregated BS channel bandwidth.

In addition, for multi-band connector (s), the following steps shall apply:

5) For multi-band connectors 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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6.4.2.5 Test requirements

The measured mean power spectral density according to clause 6.4.2.4.2 shall be less than -83 dBm/MHz for carrier
frequency f < 3.0 GHz.

The measured mean power spectral density according to clause 6.4.2.4.2 shall be less than -82.5 dBm/MHz for carrier
frequency 3.0 GHz < f <6.0 GHz.

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

6.5 Transmitted signal quality

6.5.1 General

Unless otherwise stated, the requirements in clause 6.5 apply during the transmitter ON period.
6.5.2 Frequency error

6.5.2.1 Definition and applicability

Frequency error isthe 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.

It isnot possible to verify by testing that the data clock is derived from the same frequency source as used for RF
generation. This may be confirmed by the manufacturer's declaration.

For BStype 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating
band.

For BStype 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.

6.5.2.2 Minimum Requirement

The minimum reguirement isin TS 38.104 [2], clause 6.5.1.2.

6.5.2.3 Test purpose

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

6.5.2.4 Method of test

Requirement is tested together with modulation quality test, as described in clause 6.5.3.

6.5.2.5 Test Requirements

The modulated carrier frequency of each NR carrier configured by the BS shall be accurate to within the accuracy range
givenin table 6.5.2.5-1 observed over 1 ms.

Table 6.5.2.5-1: Frequency error test requirement

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)

The frequency error requirement for NB-10T is specified in TS 36.141 [24] clause 6.5.1.5.
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6.5.3 Modulation quality

6.5.3.1 Definition and applicability

Modulation quality is defined by the difference between the measured carrier signal and an ideal signal. 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 differenceis called the
error vector.

For BStype 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating
band.

For BStype 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.

6.5.3.2 Minimum Requirement

The minimum requirement isin TS 38.104 [2], clause 6.5.2.2.

6.5.3.3 Test purpose

The test purpose is to verify that modulation quality is within the limit specified by the minimum requirement.
6.5.3.4 Method of test

6.5.3.4.1 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.
RF bandwidth positions to be tested for multi-carrier and/or CA:
- Brraw, Mreaw and Treaw in single-band operation, see clause 4.9.1;

- Brrew_T'rrew and B'rraw_Trraw in multi-band operation, see clause 4.9.1.

6.5.3.4.2 Procedure

The minimum requirement is applied to al antenna connectors or TAB connectors, they may be tested one at atime or
multiple antenna connectors or TAB connectors may be tested in parallel as shown in annex D.1.1 for BStype 1-C or in
annex D.3.1 for BStype 1-H. Whichever method is used the procedure is repeated until al antenna connectors or TAB
connectors necessary to demonstrate conformance have been tested.

1) For an antenna connector or TAB connector declared to be capable of single carrier operation only (D.16), set the
antenna connector or the TAB connector under test to transmit asignal according to the applicable test configuration in
clause 4.8 using the corresponding test models:

- NR-FR1-TM 3.1aif 256QAM is supported by BS without power back off, or

- NR-FR1-TM3.1aat manufacturer's declared rated output power if 256QAM is supported by BS with power back
off, and NR-FR1-TM3.1 at maximum power, or

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

For an antenna connector or TAB connector declared to be capable of multi-carrier and/or CA operation (D.15-
D.16), set the antenna connector or the TAB connector under test to transmit according to the applicable test
configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models on
all carriers configured:
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- NR-FR1-TM 3.1aif 256QAM is supported by BS without power back off, or

- NR-FR1-TM3.1aat manufacturer's declared rated output power if 256QAM is supported by BS with power back
off, and NR-FR1-TM3.1 at maximum power, or

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

For NR-FR1-TM3.1a, power back-off shall be applied if it is declared.

2) Measure the EVM and frequency error as defined in annex H.

3) Repeat steps 1 and 2 for NR-FR1-TM2 if 256QAM is not supported by BS or for NR-FR1-TM2aif 256QAM is
supported by BS. For NR-FR1-TM2 and NR-FR1-TM2athe OFDM symbol TX power (OSTP) shall be at the lower
limit of the dynamic range according to the test procedure in clause 6.3.3.4 and test requirementsin clause 6.3.3.5.

In addition, for multi-band connector (s), the following steps shall apply:

4) For multi-band connectors 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.

6.5.3.5 Test requirements

The EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limitsin table 6.5.3.5-
1.

Table 6.5.3.5-1 EVM requirements for BS type 1-C and BS type 1-H

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

256QAM 45 %

EVM shall be evaluated for each NR carrier over all alocated resource blocks and downlink dots. Different modulation
schemes listed in table 6.5.3.5-1 shall be considered for rank 1.

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

Table 6.5.3.5-2, 6.5.3.5-3, 6.5.3.5-4 below specify the EVM window length (W) for normal CP for BStype 1-C and BS
type 1-H.

Table 6.5.3.5-2 EVM window length for normal CP for NR, FR1, 15 kHz SCS

bChanneI FFT Cyclic prefix length for symbols EVM window Ratio of W to total CP length for
andwidth . ; symbols 1-6 and 8-13 (%)
size 1-6 and 8-13 in FFT samples length W
(MHz) (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 6.5.3.5-3 EVM window length for normal CP for NR, FR1, 30 kHz SCS

bggg\?vri];tlh FFT Cyclic pref@x length for symbols EVM window Ratlgocr)g\;vmtgotlztilfsP(‘lye;gth
(MH2) size 1-13in FFT samples length W (Note)

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 6.5.3.5-4 EVM window length for normal CP for NR, FR1, 60 kHz SCS

Channel . Cyclic prefix length in FFT EVM window Ratio of W to gotal cp
bandwidth (MHz) | T T 1€ samples length W length (%)
(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 has a longer CP and therefore a lower percentage.

The modulation quality requirements for NB-loT are specified in TS 36.141 [24] clause 6.5.2.5.
6.5.4  Time alignment error

6.54.1 Definition and applicability
This requirement applies to frame timing in MIMO transmission, carrier aggregation and their combinations.

Frames of the NR signals present at the BS transmitter antenna connectors or TAB connectors are not perfectly aligned
in time and may experience certain timing differencesin relation to each other.

For BStype 1-C, the TAE is defined as the largest timing difference between any two signals belonging to different
antenna connectors for a specific set of signalg/transmitter configurati on/transmission mode.

For BStype 1-H, the TAE is defined as the largest timing difference between any two signals belonging to TAB
connectors belonging to different transmitter groups at the transceiver array boundary, where transmitter groups are
associated with the TAB connectors in the transceiver unit array corresponding to MIMO transmission, carrier
aggregation for a specific set of signals/transmitter configuration/transmission mode.
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6.5.4.2 Minimum requirement

The minimum requirements for BStype 1-C and BStype 1-H arein TS 38.104 [2], clause 6.5.3.2.

6.5.4.3 Test purpose

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

6.5.4.4 Method of test

6.5.4.4.1 Initial conditions

Test environment: Normal, see annex B.2.

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

RF bandwidth positions 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.

6.5.4.4.2 Procedure

For BStype 1-C antenna connectors to be tested are for a specific set of signals/transmitter configuration/transmission
mode.

For BStype 1-H TAB connectors to be tested are identified from the declared sets of TAB connector beam forming
groups in the TAE groups declaration (D.31).

Compliance isto be demonstrated between all pairs of single-band connectors and/or multi-band connectors, however
it is not required to exhaustively measure TAE between every combination of pairs of representative connectors.
Compliance can be demonstrated by comparison of a reduced set of representative measurement results.

1) Conducted measurement setup:

- For BStype 1-C: Connect two antenna connectors to the measurement equipment according to annex D.1.3.
Terminate any unused antenna connector (s).

- For BStype 1-H: Connect two representative TAB connectors one from separate TAE group (D.31) to the
measurement equipment according to annex D.3.4. Terminate any unused TAB connector (S).

2) Set the connectors under test to transmit NR-FR1-TM 1.1 or any DL signal using MIMO transmission or carrier
aggregation.

NOTE: For MIMO transmission, different ports may be configured in NR-FR1-TM 1.1 (using PDSCH DMRS
ports 1000 and 1001).

3) For aconnectors declared to be capable of single carrier operation only (D.16), set the representative connectors
under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test modelsin
clause 4.9.2 at rated carrier output power (Pratedcac, OF Praed,cTaBc, D.21).

If the connector under test supportsintra band contiguous or non-contiguous CA, set the representative connectors
to transmit using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8.

If the BS supports inter band CA, set the representative connectors to transmit, for each band, asingle carrier or all
carriers, using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8.

For a connector declared to be capable of multi-carrier operation (D.15), set the BS to transmit according to the
applicable test signal configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the
corresponding test model in clause 4.9.2 on al carriers configured.

4) Measure the time alignment error between the different PDSCH demodulation reference signal's on different antenna
ports belonging to different connectorson the carrier(s) from the representative connectors under test.
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5) Repeat step 1 - 4 for any other configuration of connectors, which could be required to demonstrate compliance.

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

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

6.5.4.5 Test requirement

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

For intra-band contiguous CA, with or without MIMO, TAE shall not exceed 285 ns.

For intra-band non-contiguous CA, with or without MIMO, TAE shall not exceed 3.025 ps.

For inter-band CA, with or without MIMO, TAE shall not exceed 3.025 pus.

The time alignment error requirements for NB-10T are specified in TS 36.141 [24] clause 6.5.3.5.

6.6 Unwanted emissions

6.6.1 General

Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitionsin
recommendation I TU-R SM.329 [5]. In ITU terminology, out of band emissions are unwanted emissions immediately
outside the 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 out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage
power Ratio (ACLR) and operating band unwanted emissions (OBUE).

The maximum offset of the operating band unwanted emissions mask from the operating band edge is Afogue. The
operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the
frequency ranges Afosue above and Afogue below each band. Unwanted emissions outside of this frequency range are
limited by a spurious emissions requirement.

The values of Afosue are defined in table 6.6.1-1 for the NR operating bands.

Table 6.6.1-1: Maximum offset of OBUE outside the downlink operating band

BS type Operating band characteristics Afosue (MHz)
BS type 1-C FoL high — FoL low < 200 MHz 10
200 MHz < FoL_nigh — FpoL_low < 900 MHz 40
BS type 1-H FoL_high — FoL_tow < 100 MHz 10
100 MHz < FpL_high — FpL_low < 900 MHz 40

For band n46 and n96, the values of Afosue are defined in table 6.6.1-1a.

Table 6.6.1-1a: Maximum offset of OBUE outside the downlink operating band

Operating band | Afosue (MHZ)
n46 40
n96 50

For BStype 1-H the unwanted emission requirements are applied per the TAB connector TX min cell groups for al the
configurations supported by the BS. The basic limits and corresponding emissions scaling are defined in each relevant
clause.

Thereisin addition arequirement for occupied bandwidth.
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6.6.2 Occupied bandwidth

6.6.2.1 Definition and applicability

The 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 B/2 of the total mean transmitted power. See
also Recommendation ITU-R SM.328 [12].

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

The occupied bandwidth requirement shall apply during the transmitter ON period for a single transmitted carrier. The
minimum requirement below may be applied regionally. There may also be regional requirements to declare the
occupied bandwidth according to the definition in the present clause.

For BStype 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating
band.

For BStype 1-H this requirement shall be appliedat each TAB connector supporting transmission in the operating band.

6.6.2.2 Minimum Requirements

The minimum requirement for BStype 1-C and BStype 1-H isin TS 38.104 [2] clause 6.6.2

6.6.2.3 Test purpose

The test purpose is to verify that the emission at the antenna connector or TAB connector 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.

6.6.2.4 Method of test

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

Aggregated BS channel bandwidth positions to be tested for contiguous carrier aggregation: Mew channe ca; See
clause 4.9.1.

1) Connect the measurement device to the BS antenna connector or TAB connector as shown in annex D1.1 for BS
type 1-C or D3.1 for BStype 1-H.

2) For aBS declared to be capable of single carrier operation (D.16), start transmission according to the applicable test
configuration in clause 4.8 using the corresponding test model NR-FR1-TM1.1 at manufacturer's declared rated output
power (Prated,c,AC, or Prated,c,TABC, Dzl)

For a BS declared to be capable of contiguous CA operation, set the BS to transmit according to NR-FR1-TM1.1 on
all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7.4
and 4.8.

For aBS declared to be capable of NB-l10T operation in NR in-band (D.41), test shall be performed using N-TM
according to clause 4.9.2.2.9.

6.6.2.4.2 Procedure
1) Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and

across a span, aslisted in table 6.6.2.4.2-1. The selected resolution bandwidth (RBW) filter of the analyser shall
be 30 kHz or less.
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Table 6.6.2.4.2-1: Span and number of measurement points for OBW measurements

Bandwidth BS channel bandwidth Aggregated BS channel
BWchannel (MH2) bandwidth BWcnannel_ca (MHz)
5 10 15 20 > 20 > 20

Span (MHz) 10 20 30 40 2 X BWepannet 2X BWyorma ca

Minimum 400 | 400 | 400 | 400 2% BW.

number of _~ — Chamne CA
measurement 100kHz

points

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 must be power responding. The analyser may be set to respond
to the average of the power (root-mean-square of the voltage) across the measurement cell.

2) Compute the total of the power, PO, (in power units, not decibel units) of al the measurement cellsin the
measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total
power outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of PO. For the occupied percentage
of 99 %, P1is0.005 times PO.

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

4) Determine the highest frequency, f2, for which the sum of al power in the measurement cells from 2 to the end
of the span exceeds P1.

5) Compute the occupied bandwidth asf2 - f1.
In addition, for a multi-band capable BS, the following step shall apply:

6) For multi-band capable BS and single band tests, repeat the steps above per involved band where single carrier
test models shall apply, with no carrier activated in the other band. In addition, when contiguous CA is
supported, single band test configurations and test models shall apply with no carrier activated in the other band.

6.6.2.5 Test requirements

The occupied bandwidth for each carrier shall be less than the channel bandwidth as defined in TS 38.104 [2], table
5.3.5-1 for BStype 1-C and BStype 1-H. 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.

6.6.3  Adjacent Channel Leakage Power Ratio (ACLR)

6.6.3.1 Definition and applicability

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 requirements shall apply outside the Base Station RF Bandwidth or Radio Bandwidth whatever the type of
transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's
specification.

The requirements shall also apply if the BS supports NB-10T operation in NR in-band.

For a BS operating in non-contiguous spectrum, the ACLR requirement in clause 6.6.3.2 shall apply in sub block gaps
for the frequency ranges defined in table 6.6.3.5.2-3, while the CACLR requirement in clause 6.6.3.2 shall apply in sub
block gaps for the frequency ranges defined in table 6.6.3.2-4.
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For a multi-band connector, the ACLR requirement in clause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the
frequency ranges defined in table 6.6.3.5.2-3, while the CACLR requirement in clause 6.6.3.2 shall apply in Inter RF
Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-4.

The requirement applies during the transmitter ON period.

6.6.3.2 Minimum requirement

The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in
the operating band.

The minimum requirement for BStype 1-C isdefined in TS 38.104 [2], clause 6.6.3.3.
The minimum requirement for BStype 1-H isdefined in TS 38.104 [2], clause 6.6.3.4.

6.6.3.3 Test purpose

To verify that the adjacent channel leakage power ratio requirement shall be met as 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: B, M and T; see clause 4.9.1.

Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA:
- Brrew, Mreaw and Treaw in single-band operation; see clause 4.9.1.

- BRpsw_T'RFBW and B'Rpsw_TRFBW in multi-band Operation, seeclause 4.9.1.

6.6.3.4.2 Procedure

For BStype 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB
connectors may be tested in parallel as shown in annex D.1.1 for BStype 1-C or in annex D.3.1 for BStype 1-H.
Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance
have been tested.

1) Connect the single-band connector or multi-band connector under test to measurement equipment as shown in
annex D.1.1 for BStype 1-C and in annex D.3.1 for BStype 1-H. All connectors not under test shall be
terminated.

The measurement device characteristics shall be:
- Measurement filter bandwidth: defined in clause 6.6.3.5.
- Detection mode: true RM S voltage or true average power.

2) For aconnectors declared to be capable of single carrier operation only (D.16), set the representative connectors
under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test
models NR-FR1-TM 1.1 in clause 4.9.2 at rated carrier output power Praed,cac for BStype 1-C and Prated,c TaBc
for BStype 1-H (D.21).

For a connector under test declared to be capable of multi-carrier and/or CA operation (D.15-D.16) set the
connector under test to transmit on all carriers configured using the applicable test configuration and
corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of
physical channelsin clause 4.9.2.

For aBS declared to be capable of NB-l10T operation in NR in-band (D.41), test shall be performed using N-TM
according to clause 4.9.2.2.9.
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3) Measure ACLR for the frequency offsets both side of channel frequency as specified in table 6.6.3.5.2-1. In
multiple carrier case only offset frequencies below the lowest and above the highest carrier frequency used shall

be measured.

4) For the ACLR requirement applied inside sub-block gap for non-contiguous spectrum operation, or inside Inter
RF Bandwidth gap for multi-band operation:

a) Measure ACLR inside sub-block gap or Inter RF Bandwidth gap as specified in clause 6.6.3.5.2, if

applicable.

b) Measure CACLR inside sub-block gap or Inter RF Bandwidth gap as specified in clause 6.6.3.5.2, if

applicable.

5) Repeat the test with the channel set-up according to NR-FR1-TM 1.2 in clause 4.9.2.

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

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

6.6.3.5

6.6.3.5.1

Test requirements

General requirements

The ACLR requirementsin clause 6.6.3.5.2 shall apply as described in clauses 6.6.3.5.3 or 6.6.3.5.4.

6.6.3.5.2

Limits and basic limits

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the
transmitted signal (BWcanrig) centred on the assigned channel frequency and a filter centred on the adjacent channel
frequency according to the tables below.

For operation in paired and unpaired spectrum, the ACLR shall be higher than the value specified in table 6.6.3.5.2- 1.

Table 6.6.3.5.2-1: Base station ACLR limit

BS channel bandwidth BS adjacent channel Assumed adjacent | Filter on the adjacent ACLR
of lowest/highest NR centre frequency channel carrier channel frequency limit
carrier transmitted offset below the (informative) and corresponding
BWochannel (MHZ) lowest or above the filter bandwidth
highest carrier centre
frequency transmitted

5, 10, 15, 20 BWchannel NR of same BW Square (BWconfig) 44.2 dB
(Note 2)

2 X BWchannel NR of same BW Square (BWconfig) 44.2 dB
(Note 2)

BWchannel /2 + 2.5 MHz 5 MHz E-UTRA Square (4.5 MHz) 44.2 dB

(NOTE 3)

BWchannel /2 + 7.5 MHz 5 MHz E-UTRA Square (4.5 MHz) 44.2 dB

(NOTE 3)

25, 30, 40, 50, 60, 70, BWchannel NR of same BW Square (BWconfig) 43.8 dB
80, 90, 100 (Note 2)

2 X BWchannel NR of same BW Square (BWconfig) 43.8 dB
(Note 2)

BWechannel /2 + 2.5 MHz 5 MHz E-UTRA Square (4.5 MHz) 43.8 dB

(NOTE 3)

BWchannel /2 + 7.5 MHz 5 MHz E-UTRA Square (4.5 MHz) 43.8 dB

(NOTE 3)

NOTE 1: BWochannel and BWconiig 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.

For band n46 and n96, the ACLR shall be higher than the value specified in Table 6.6.3.5.2-1a.
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BS channel bandwidth BS adjacent channel Assumed adjacent | Filter on the adjacent ACLR
of lowest/highest NR centre frequency channel carrier channel frequency limit
carrier transmitted offset below the (informative) and corresponding
BWochannel (MHZz) lowest or above the filter bandwidth
highest carrier centre
frequency transmitted
10, 20, 40, 60, 80 BWchannel NR of same BW Square (BWconfig) 35dB
(Note 2)
2 X BWchannel NR of same BW Square (BW config) 40 dB
(Note 2)

NOTE 1: BWochannel 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).

The ACLR absolute basic limit is specified in table 6.6.3.5.2-2.

Table 6.6.3.5.2-2: Base station ACLR absolute basic limit

BS category / BS class ACLR absolute basic limit
Category A Wide Area BS -13 dBm/MHz
Category B Wide Area BS -15 dBm/MHz

Medium Range BS -25 dBm/MHz
Local Area BS -32 dBm/MHz

For operation in non-contiguous spectrum or multiple bands, the ACLR shall be higher than the value specified in

table 6.6.3.5.2-3.

Table 6.6.3.5.2-3: Base Station ACLR limit in non-contiguous spectrum or multiple bands

25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.

BS channel Sub-block or Inter BS adjacent Assumed Filter on the adjacent ACLR
bandwidth of RF Bandwidth gap channel adjacent channel frequency limit
lowest/highest NR | size (Wgap) where centre channel and corresponding
carrier transmitted the limit applies frequency carrier filter bandwidth
BWochannel (MHZz) (MHz) offset below
or above the
sub-block or
Base Station
RF
Bandwidth
edge (inside
the gap)
5, 10, 15, 20 Woaap = 15 (Note 3) 2.5 MHz 5 MHz NR Square (BW config) 44.2 dB
Woap = 45 (Note 4) (Note 2)
Woaap 2 20 (Note 3) 7.5 MHz 5 MHz NR
Wogap 2 50 (Note 4) (Note 2)
25, 30, 40, 50, 60, Wogap 2 60 (Note 4) 10 MHz 20 MHz NR Square (BWconfig) 43.8dB
70, 80, 90, 100 Waap = 30 (Note 3) (Note 2)
Wogap 2 80 (Note 4) 30 MHz 20 MHz NR
Woap = 50 (Note 3) (Note 2)
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

For operation in hon-contiguous spectrum for band n46 and n96, the ACLR shall be higher than the value specified in

Table 6.6.3.2-3a.
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Table 6.6.3.5.2-3a: Base Station ACLR limit in non-contiguous spectrum for band n46 and n96

BS channel Sub-block or BS adjacent channel Assumed Filter on the ACLR
bandwidth of Inter RF centre frequency adjacent adjacent channel limit
lowest/highest NR Bandwidth gap offset below or channel frequency and
carrier transmitted size (Wgap) above the sub-block carrier corresponding filter
BWochannel (MHZz) where the limit or Base Station RF bandwidth
applies (MHz) Bandwidth edge
(inside the gap)
10, 20, 40, 60, 80 Wgap 2 60 10 MHz 20 MHz NR Square (BW contig) 35dB
(Note 2)
Waap = 80 30 MHz 20 MHz NR Square (BW coniig) 40 dB
(Note 2)
NOTE 1: BWcaonfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.
NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).

The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in a sub-block gap or the Inter RF Bandwidth gap is
theratio 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.

The assumed filter for the adjacent channel frequency is defined in table 6.6.3.5.2-4 and the filters on the assigned
channels are defined in table 6.6.3.5.2-6.

For operation in non-contiguous spectrum or multiple bands, the CACLR for NR carriers located on either side of the
sub-block gap or the Inter RF Bandwidth gap shall be higher than the value specified in table 6.6.3.5.2-4.
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Table 6.6.3.5.2-4: Base station CACLR limit

25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.

BS channel Sub-block or Inter BS adjacent Assumed Filter on the adjacent | CACLR
bandwidth of RF Bandwidth gap channel adjacent channel frequency limit
lowest/highest NR | size (Wgap) where centre channel and corresponding
carrier transmitted the limit applies frequency carrier filter bandwidth
BWochannel (MHZz) (MHz) offset below
or above the
sub-block or
Base Station
RF
Bandwidth
edge (inside
the gap)
5, 10, 15, 20 5 < Wgap < 15 (Note 2.5 MHz 5 MHz NR Square (BWconfig) 44.2 dB
3) (Note 2)
5<Wgap <45 (Note
4)
10 < Wgap < 20 7.5 MHz 5 MHz NR
(Note 3) (Note 2)
10 < Waap < 50
(Note 4)
25, 30, 40, 50, 60, 20 < Wgap < 60 10 MHz 20 MHz NR Square (BWconfig) 43.8 dB
70, 80, 90, 100 (Note 4) (Note 2)
20 £ Wgap < 30
(Note 3)
40 < Wgap < 80 30 MHz 20 MHz NR
(Note 4) (Note 2)
40 £ Wgap < 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

For operation in non-contiguous spectrum for band n46 and n96, the CACLR for NR carriers located on either side of
the sub-block gap shall be higher than the val ue specified in Table 6.6.3.5.2-4a.

Table 6.6.3.5.2-4a: Base Station CACLR limit for band n46 and n96

BS channel Sub-block or BS adjacent channel Assumed Filter on the CACLR
bandwidth of Inter RF centre frequency adjacent adjacent channel limit
lowest/highest NR Bandwidth gap offset below or channel frequency and
carrier transmitted size (Wgap) above the sub-block carrier corresponding filter
BWochannel (MHZ) where the limit or Base Station RF bandwidth
applies (MHz) Bandwidth edge
(inside the gap)
10, 20, 40, 60, 80 20 =Wgap< 60 10 MHz 20 MHz NR Square (BW config) 35dB
(Note 2)
40 < Wgap< 80 30 MHz 20 MHz NR Square (BWconfig) 40 dB
(Note 2)

NOTE 1: BWoeconig is the transmission bandwidth configuration of the assumed adjacent channel carrier.
NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).

The CACLR absolute basic limit is specified in table 6.6.3.5.2-5.
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Table 6.6.3.5.2-5: Base station CACLR absolute basic limit

BS category / BS class CACLR absolute basic limit
Category A Wide Area BS -13 dBm/MHz
Category B Wide Area BS -15 dBm/MHz

Medium Range BS -25 dBm/MHz
Local Area BS -32 dBm/MHz

Table 6.6.3.5.2-6: 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

6.6.3.5.3 BS type 1-C

The ACLR test requirements for BStype 1-C are given in table 6.6.3.5.2-1 or 6.6.3.5.2-3 gpplies per antenna connector.
Conformance can be shown by meeting the ACLR limit in table 6.6.3.5.2-1 or 6.6.3.5.2-3, or the absolute basic limitsin
table 6.6.3.5.2-2, whichever is less stringent.

The CACLR test requirements for BStype 1-C are given in table 6.6.3.5.2-4 applies per antenna connector.
Conformance can be shown by meeting the CACLR limit in table 6.6.3.5.2-4 or the absolute basic limitsin table
6.6.3.5.2-5, whichever isless stringent.

For Band n41 and n90 operation in Japan, absolute ACLR limits shall be applied to the sum of the
absolute ACLR power over all antenna connectors for BS type 1-C.6.6.3.5.4BS
type 1-H

The ACLR absolute basic limitsin table 6.6.3.5.2-2+ X (where X = 10l0g10(NTxu,countedperceil)) OF the ACLR limitsin
table 6.6.3.5.2-1, or 6.6.3.5.2-3, whichever isless stringent, shall apply for each TAB connector TX min cell group.

The CACLR absolute basic limitsin table 6.6.3.5.2-5 + X, (where X = 1010g10(NTxu,countedpercait)) OF the CACLR limitsin
table 6.6.3.5.2-4, whichever is less stringent, shall apply for each TAB connector TX min cell group.

Conformance to the BStype 1-H ACLR (CACLR) limit can be demonstrated by meeting at |east one of the
following criteria as determined by the manufacturer

1) The ratio of the sum of the filtered mean power measured on each TAB connector in the TAB
connector TX min cell group at the assigned channel frequency to the sum of the filtered mean
power measured on each TAB connector in the TAB connector TX min cell group at the adjacent
channel frequency shall be greater than or equal to the ACLR (CACLR) limit of the BS. This shall
apply for each TAB connector TX min cell group.

Or

2) Theratio of the filtered mean power at the TAB connector centred on the assigned channel
frequency to the filtered mean power at this TAB connector centred on the adjacent channel
frequency shall be greater than or equal to the ACLR (CACLR) limit of the BS for every TAB
connector in the TAB connector TX min cell group, for each TAB connector TX min cell group.

In casethe ACLR (CACLR) absolute basic limit of BStype 1-H are applied, the conformance can be
demonstrated by meeting at least one of the following criteria as determined by the manufacturer:

1) The sum of the filtered mean power measured on each TAB connector in the TAB connector TX
min cell group at the adjacent channel frequency shall be less than or equal to the ACLR (CACLR)
absolute basic limit + X (where X = 10l0g10(NTxu,countedpercait)) Of the BS. This shall apply to each
TAB connector TX min cell group.

Or
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2) Thefiltered mean power at each TAB connector centred on the adjacent channel frequency shall be
less than or equal to the ACLR (CACLR) absolute basic limit of the BS scaled by X -10l0g10(n)
for every TAB connector in the TAB connector TX min cell group, for each TAB connector TX min
cell group, where n is the number of TAB connectorsin the TAB connector TX min cell group.

6.6.4  Operating band unwanted emissions

6.6.4.1 Definition and applicability

Unless otherwise stated, the operating band unwanted emission (OBUE) limits in FR1 are defined 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. The values of Afosue are defined in table 6.6.1-1 for the NR operating bands.

The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the
manufacturer's specification. In addition, for a BS operating in non-contiguous spectrum, the requirements apply inside
any sub-block gap. In addition, for a BS operating in multiple bands, the requirements apply inside any Inter RF
Bandwidth gap.

Basic limits are specified in the tables below, where:

- Af isthe separation between the channel edge frequency and the nominal -3 dB 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 outside the downlink operating band, where Afogue is defined in
table 6.6.1-1.

- Afmacisegual to f_offsetma minus half of the bandwidth of the measuring filter.

For a multi-band connector inside any Inter RF Bandwidth gaps with Wy, < 2* Afosue, @ combined basic limit shall be
applied which is the cumulative sum of the basic limits specified at the Base Station RF Bandwidth edges on each side
of the Inter RF Bandwidth gap. The basic limit for Base Station RF Bandwidth edge is specified in the clauses 6.6.4.5.2
to 6.6.4.5.5below, where in this case:

- Af isthe separation between the Base Station RF Bandwidth edge frequency and the nominal -3 dB point of the
measuring filter closest to the Base Sation 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 connector, the operating band unwanted emission basic 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 basic 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
and the operating band unwanted emission basic 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 basic limits 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
Afosue 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 connector or a single-band connector 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
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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 connector operating in non-contiguous spectrum, a combined
basic limit shall be applied which is the cumulative sum of the basic limits specified for the adjacent sub blocks on each
side of the sub block gap. The basic limit for each sub block is specified in the subcluases 6.6.4.5.2 to 6.6.4.5.5below,
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 isequal to the sub block gap bandwidth minus half of the bandwidth of the measuring filter.
- Afmacisegual to f_offsetma minus half of the bandwidth of the measuring filter.

For Wide Area BS, the requirements of either clause 6.6.4.5.2 (Category A limits) or clause 6.6.4.5.3 (Category B
limits) shall apply.

For Medium Range BS, the requirementsin clause 6.6.4.5.4 shall apply (Category A and B).

For Local AreaBS, the requirements of clause 6.6.4.5.5 shall apply (Category A and B).

The requirements shall also apply if the BS supports NB-IoT operation in NR in-band.

The application of either Category A or Category B basic limits shall be the same as for transmitter spurious emissions
in clause 6.6.5.

6.6.4.2 Minimum requirement

The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in
the operating band.

The minimum requirement for BStype 1-C isdefined in TS 38.104 [2], clause 6.6.4.3.
The minimum requirement for BStype 1-H is defined in TS 38.104 [2], clause 6.6.4.4.

6.6.4.3 Test purpose
This test measures the emissions close to the assigned channel bandwidth of the wanted signal, while the transmitter is
in operation.

6.6.4.4 Method of test

6.6.4.4.1 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 Sation RF Bandwidth positions to be tested for multi-carrier:

- Bresw, Mresw and Tresw in single-band operation; see clause 4.9.1.

- Bresw_T'resw and B'resw_Trrew in multi-band operation, see clause 4.9.1.

6.6.4.4.2 Procedure

For BStype 1-H where there may be multiple TAB connectors, they may be tested one at atime or multiple TAB
connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until
all TAB connectors necessary to demonstrate conformance have been tested.

ETSI



3GPP TS 38.141-1 version 16.12.0 Release 16 89 ETSI TS 138 141-1 V16.12.0 (2022-08)

1)

2)

3)

4)

Connect the single-band connector or multi-band connector under test to measurement equipment as shown in
annex D.1.1 for BStype 1-C or in annex D.3.1 for BStype 1-H. All connectors not under test shall be terminated.

Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage,
the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in
order to obtain the equivalent noise bandwidth of the measurement bandwidth.

The measurement device characteristics shall be:
- Detection mode: True RMS.

The emission power should be averaged over an appropriate time duration to ensure the measurement is within
the measurement uncertainty in Table 4.1.2.2-1.

For a connectors declared to be capable of single carrier operation only, set the representative connectors under
test to transmit according to the applicable test configuration in clause 4.8 at rated carrier output power Praed,cac
for BStype 1-C and Praedctasc for BStype 1-H (D.21). Channel set-up shall be according to NR-FR1-TM 1.1.

For a connector under test declared to be capable of multi-carrier and/or CA operation set the connector under
test to transmit on all carriers configured using the applicable test configuration and corresponding power setting
specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channelsin clause 4.9.2.

For aBS declared to be capable of NB-10T operation in NR in-band (D.41), test shall be performed using N-TM
according to clause 4.9.2.2.9.

Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the
specified frequency ranges with the specified measurement bandwidth. For connector under test declared to
operate in multiple bands or non-contiguous spectrum, the emission within the Inter RF Bandwidth or sub-block
gap shall be measured using the specified measurement bandwidth from the closest RF Bandwidth or sub block
edge.

Repeat the test for the rema