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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, certain modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

NOTE 1: The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not
appear in Technical Reports.

NOTE 2: The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use
isavoided insofar as possible, and they are not used in a normative context except in adirect citation from
an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or
modifying the provisions of such areferenced 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

NOTE 3: 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
NOTE 4: The constructions "can" and "cannot” shall not to be used as 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

NOTE 5: The constructions "is' and "isnot" do not indicate requirements.
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1 Scope

The present document establishes the minimum RF characteristics, minimum radio resource management (RRM)
requirements, RRM test cases and minimum performance requirements of NR Integrated access and backhaul (IAB).

2 References

The following documents contain provisions which, through reference in thistext, 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
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

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

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

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

[4] 3GPP TS 38.101-2: “NR User Equipment (UE) radio transmission and reception: Part 2: Range 2
Standalone”

[5] 3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1
and Range 2 Interworking operation with other radios ™

[6] 3GPP TS 38.133: “NR: Requirements for support of radio resource management”

[7] 3GPP TS 38.300: "NR; Overall description; Stage-2".

(8] 3GPP TS 38.211: "NR; Physical channels and modulation”.

[9] 3GPP TS 38.212 "NR; Multiplexing and channel coding”.

[10] 3GPP TS 38.213: "NR; Physical layer procedures for control”.

[171] 3GPP TS 38.214: "NR; Physical layer procedures for data’.

[12] 3GPP TS 38.215: "NR; Physical layer measurements”.

[13] 3GPP TS 38.304: "NR; User Equipment (UE) proceduresin idle mode".

[14] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".

[15] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”.

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

[17] ERC Recommendation 74-01, "Unwanted emissions in the spurious domain".

[18] ITU-R Recommendation M.1545: “Measurement uncertainty asit applies to test limits for the
terrestrial component of International Mobile Telecommunications — 2000”

[19] Recommendation I TU-R SM.328: " Spectra and bandwidth of emissions".

[20] "Title 47 of the Code of Federal Regulations (CFR)", Federa Communications Commission.
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[21] 3GPP TS 38.141-2: "NR; Base Station (BS) conformance testing; Part 2: Radiated conformance
testing".

[22] 3GPP TS 38.141-1: "NR; Base Station (BS) conformance testing; Part 1. Conducted conformance
testing”.

[23] 3GPP TS 38.521-1: “NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 1: Range 1 Standalone”.

[24] 3GPP TS 38.521-2: “NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 2: Range 2 Standalone”.

[25] 3GPP TS 38.176-1: "NR; Integrated Access and Backhaul (IAB) conformance testing; Part 1:
Conducted conformance testing".

[26] 3GPP TS 38.176-2: "NR; Integrated Access and Backhaul (IAB) conformance testing; Part 2:
Radiated conformance testing”.

[27] 3GPP TR 38.901: " Study on channel model for frequencies from 0.5 to 100 GHz"

[28] 3GPP TR 38.101-4: " NR; User Equipment (UE) radio transmission and reception; Part 4.

Performance requirements’

3 Definitions, symbols and abbreviations

3.1 Definitions

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

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 one or more | AB type 1-H TAB connectors at the
transceiver array boundary

Aggregated | AB-DU Channel Bandwidth: The RF bandwidth in which an IAB-DU transmits and receives multiple
contiguously aggregated carriers. The aggregated | AB-DU channel bandwidth is measured in MHz.

Aggregated IAB-MT Channel Bandwidth: The RF bandwidth in which an IAB-MT transmits and receives
multiple contiguously aggregated carriers. The aggregated IAB-MT channel bandwidth is measured in MHz.

basic limit: emissions limit relating to the power supplied by a single transmitter to a single antenna transmission line
inITU-R SM.329 [16] used for the formulation of unwanted emission requirements for FR1

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

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

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

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

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

BStype 1-0O: NR base station operating at FR1 with arequirement set consisting only of OTA reguirements defined
at the RIB

BStype2-O:  NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined
at theRIB

Channel edge: lowest or highest frequency of the NR carrier, separated by the |AB-MT channel bandwidth or |AB-DU
channel bandwidth.

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

Carrier aggregation configuration: aset of one or more operating bands across which the IAB-DU or IAB-MT
aggregates carriers with a specific set of technical requirements

co-location reference antenna: a passive antenna used as reference for co-location requirements
Contiguous spectrum: spectrum consisting of a contiguous block of spectrum with no sub-block gap(s).

directional requirement: requirement which is applied in a specific direction within the OTA coverage range for the
Tx and when the AoA of the incident wave of areceived signal is within the OTA REFSENS RoAOA or the minSENS
ROAOA as appropriate for the receiver

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

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

equivalent isotropic sensitivity: sensitivity for an isotropic directivity device equivalent to the sensitivity of the
discussed device exposed to an incoming wave from a defined AoA

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

NOTE 2: Isotropic directivity isegual in al directions (i.e. 0 dBi).

fractional bandwidth: fractional bandwidth FBW is defined as FBW = 200 - _FEWhigh”FFwiow o,

FrwhightFFBWlow
highest carrier: The carrier with the highest carrier frequency transmitted/received in a specified frequency band.

I AB-DU channd bandwidth: RF bandwidth supporting asingle IAB-DU RF carrier with the transmission bandwidth
configured in the uplink or downlink

NOTE 1. ThelAB-DU channel bandwidth is measured in MHz and is used as areference for transmitter and
receiver RF requirements.

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

IAB-MT channel bandwidth: RF bandwidth supporting asingle IAB-MT RF carrier with the transmission bandwidth
configured in the uplink or downlink

NOTE 1: The lAB-MT channel bandwidth is measured in MHz and is used as a reference for transmitter and
receiver RF requirements.

| AB-donor: gNB that provides network access to UEs via a network of backhaul and access links.
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IAB-DU RF Bandwidth: RF bandwidth in which an IAB-DU transmits and/or receives single or multiple carrier(s)
within a supported operating band

IAB-DU RF Bandwidth edge: frequency of one of the edges of the IAB-DU RF Bandwidth.

IAB-MT RF Bandwidth: RF bandwidth in which an IAB-MT transmits and/or receives single or multiple carrier(s)
within a supported operating band

NOTE: Insingle carrier operation, the IAB-MT RF Bandwidth is equal to the IAB-MT channel bandwidth.
IAB-MT RF Bandwidth edge: frequency of one of the edges of the IAB-MT RF Bandwidth.

IAB RF Bandwidth: RF bandwidth in which an IAB-DU or IAB-MT transmits and/or receives single or multiple
carrier(s) within a supported operating band

IAB RF Bandwidth edge: frequency of one of the edges of the IAB RF Bandwidth.

IAB type 1-H: IAB-DU or IAB-MT operating at FR1 with arequirement set consisting of conducted requirements
defined at individual TAB connectors and OTA requirements defined at RIB

IAB type 1-O: IAB-DU or IAB-MT operating at FR1 with a requirement set consisting only of OTA requirements
defined at the RIB

IAB type 2-O: IAB-DU or IAB-MT operating at FR2 with arequirement set consisting only of OTA requirements
defined at the RIB

inter-band gap: The frequency gap between two supported consecutive operating bands.

Inter RF Bandwidth gap: frequency gap between two consecutive |AB-DU or IAB-MT 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.

maximum carrier output power: mean power level measured per carrier at the indicated interface, during the
transmitter ON period in a specified reference condition

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

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

multi-band connector: TAB connector of | AB type 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-band RIB: operating band specific RIB 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

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 an IAB-DU and IAB-MT are declared by the manufacturer

OTA coverage range: acommon range of directions within which TX OTA requirements that are neither specified in
the OTA peak directions sets nor as TRP requirement are intended to be met
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OTA peak directions set: set(s) of beam peak directions within which certain TX OTA reguirements are intended to
be met, where all OTA peak directions set(s) are subsets of the OTA coverage range

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

OTA REFSENS RoAO0A: the RoOA0OA determined by the contour defined by the points at which the achieved EISis
3dB higher than the achieved EIS in the reference direction assuming that for any AoA, the receiver gain is optimized
for that AoA

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

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

NOTE: All the directions apply to all the EIS valuesin an OSDD.
Parent node: IAB-MT's next hop neighbour node; the parent node can be | AB-node or |AB-donor.

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

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

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

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

rated beam EIRP: For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power
that the IAB-DU or IAB-MT is declared to radiate at the associated beam peak direction during the transmitter ON
period

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

rated 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

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

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

receiver target: AoA in which reception is performed by 1AB type 1-H or 1AB type 1-O

receiver target redirection range: union of all the sensitivity RoAoA achievable through redirecting the receiver target
related to particular OSDD

receiver target reference direction: direction inside the OTA sensitivity directions declaration declared by the
manufacturer for conformance testing. For an OSDD without receiver target redirection range, thisisadirection inside
the sensitivity ROACA

reference ROAOA: the sensitivity ROAOA associated with the receiver target reference direction for each OSDD.
requirement set: one of the NR requirement sets as defined for | AB type 1-H, 1AB type 1-O, and I1AB type 2-O

sensitivity ROAOA: RoOAOA within the OTA sensitivity directions declaration, within which the declared EIS(s) of an
OSDD isintended to be achieved at any instance of time for a specific IAB-DU or IAB-MT direction setting
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single-band connector: | AB type 1-H TAB connector supporting operation either in a single operating band only, or in
multiple operating bands but does not meet the conditions for a multi-band connector.

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

sub-block: one contiguous allocated block of spectrum for transmission and reception by the same IAB-DU or |AB-
MT

NOTE: There may be multiple instances of sub-blocks within alAB RF Bandwidth.

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

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

TAB connector: transceiver array boundary connector

TAB connector RX min cell group: operating band specific declared group of TAB connectors to which 1AB type 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 | AB type 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 connectorsto which |AB type 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 1AB type 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 radiated power: isthetotal power radiated by the antenna

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

transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna

transmission bandwidth: RF Bandwidth of an instantaneous transmission from an |AB-DU or IAB-MT, measured in
resource block units

transmitter OFF period: time period during which the IAB-DU or IAB-MT transmitter is not allowed to transmit

transmitter ON period: time period during which the lAB-DU or IAB-MT 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

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

BeWysrersens ~ Beamwidth equivalent to the OTA REFSENS RoAOA in the 8-axisin degrees. Applicable for FR1
only.

BeW,rersens  Beamwidth equivalent to the OTA REFSENS RoA0A in the p-axis in degrees. Applicable for FR1
only.
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BWchamne BS channel bandwidth
BWchame_ca Aggregated BS Channel Bandwidth, expressed in MHz. BW channe_ca = Fedgehigh- Fedgelow.
BW conrig Transmission bandwidth configuration, where BWconfig = Nrg X SCS X 12

BWContiguous

Af

Af max
Afopue

Afoos
AFR2_REFSENS
Anminsens
AOTAREFSENS

El Sminsens
El Skersens
El Skersens som

Es
Frawhigh
Frawiow
Fclow
Fc nigh
FoL,low
FoL high
Fedge,law

Fedge high

f offset
f_offsetmax
Faep,X

FuL low

Fut high
Ilo

loc

lot

Neells

Nrxu,active

N RXU,counted

N RXU,countedpercell
N TA

NTX U,counted

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

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

f_offsetmax minus half of the bandwidth of the measuring filter

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

Offset applied to the FR2 OTA REFSENS depending on the AoA

Difference between conducted reference sensitivity and minSENS

Difference between conducted reference sensitivity and OTA REFSENS

The EIS declared for the minSENS RoA0A

OTA REFSENSEISvaue

Declared OTA reference sensitivity basislevel for FR2 based on areference measurement channel
with 50MHz BS channel bandwidth

Received energy per RE (power normalized to the subcarrier spacing) during the useful part of the
symbol, i.e. excluding the cyclic prefix, at the IAB-MT TAB connector or RIB

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

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

The Fc of the lowest carrier, expressed in MHz.

The Fc of the highest carrier, expressed in MHz.

The lowest frequency of the downlink operating band

The highest frequency of the downlink operating band

The lower edge of Aggregated BS Channel Bandwidth, expressed in MHz. Feqgejow = Fcjow -
Foffset,low.

The upper edge of Aggregated BS Channel Bandwidth, expressed in MHZz. Fedgepigh = Fc high +
Foftset high.

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

The offset to the frequency Afosue outside the downlink operating band

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

The lowest frequency of the uplink operating band

The highest frequency of the uplink operating band

Thetotal received power density, including signal and interference, as measured at the IAB-MT
TAB connector or RIB.

The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized
to the chip rate) of aband limited noise source (simulating interference from cells, which are not
defined in atest procedure) as measured at the IAB-MT TAB connector or RIB.

The received power spectral density of the total noise and interference for acertain IAB-MT
(power integrated over the RE and normalized to the subcarrier spacing) as measured at the IAB-
MT TAB connector or RIB

The power spectral density of awhite noise source (average power per RE normalised to the

subcarrier spacing), simulating interference from cells that are not defined in atest procedure, as
measured at the IAB-MT TAB connector or RIB

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

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 unitsthat 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, ascalculated in clause 7.6.1

Timing offset between uplink and downlink radio frames at the UE / IAB-MT, as defined in clause

42.3inTS38.213
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
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The number of active transmitter units that are taken into account for conducted TX emissions
scaling per cell, as calculated in clause 6.1

Pomax, f, ¢ The configured maximum output power for carrier f of serving cell ¢ in each slot

Prax.c.TABC The maximum carrier output power per TAB connector

Prax.c.TRP Maximum carrier TRP output power measured at the RIB(S), and corresponding to the declared
rated carrier TRP output power (Praed,cTrP)

Prax,c,EIRP The maximum carrier EIRP when the NR BSis configured at the maximum rated carrier output
TRP (Pratedc. TRP)

Prated,c.call The rated carrier output power per TAB connector TX min cell group

Prated.c.EIRP Therated carrier EIRP output power declared per RIB

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

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

Prated,c.sys The sum of Praedctasc for al TAB connectors for asingle carrier

Prated.cTABC The rated carrier output power per TAB connector

Prated,c,TrRP Rated carrier TRP output power declared per RIB

Pratedt,TABC The rated total output power declared at TAB connector

Prated, TRP Rated total TRP output power declared per RIB

Prersens Conducted Reference Sensitivity power level

SSB_RP Received (linear) average power of the resource elements that carry SSB signals and channels,
measured at the IAB-MT TAB connector or RIB

Te Basic time unit, defined in clause 4.1 of TS 38.211 [8]

Wgp Sub-block gap or Inter RF Bandwidth gap size

3.3 Abbreviations

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

AA Antenna Array

ACLR Adjacent Channel Leakage Ratio
ACS Adjacent Channel Selectivity
AOA Angle of Arrival

AWGN Additive White Gaussian Noise
BFD Beam Failure Detection
BFD-RS BFD Reference Signal

BLER Block Error Rate

BM-RS Beam Management Reference Signal
BS Base Station

BW Bandwidth

BWP Bandwidth Part

CA Carrier Aggregation

CACLR Cumulative ACLR

CBD Candidate Beam Detection
CCE Control Channel Element
CORESET Control Resource Set

CP Cyclic Prefix

CP-OFDM Cyclic Prefix-OFDM

(O Channel-State Information
CSI-RS CSl Reference Signal

CW Continuous Wave

DCl Downlink Control Information
DL Downlink

DMRS Demodulation Reference Signal
DM-RS Demodulation Reference Signal
DRX Discontinuous Reception

EIS Equivalent | sotropic Sensitivity
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EIRP Equivalent | sotropic Radiated Power
E-UTRA Evolved UTRA
EVM Error Vector Magnitude
FBW Fractional Bandwidth
FR Frequency Range
FRC Fixed Reference Channel
GSM Global System for Mobile communications
IAB Integrated Access and Backhaul
IAB-DU IAB Distribution Unit
IAB-MT IAB Mobile Termination
ITU-R Radiocommunication Sector of the International Telecommunication Union
ICS In-Channel Selectivity
L1-RSRP Layer 1 RSRP
LA Local Area
MCS Modulation and Coding Scheme
MGRP Measurement Gap Repetition Period
MR Medium Range
NB-loT Narrowband — Internet of Things
NR New Radio
NR-ARFCN NR Absolute Radio Frequency Channel Number
OBUE Operating Band Unwanted Emissions
0o0OB Out-of-band
OsDD OTA Sensitivity Directions Declaration
OTA Over-The-Air
PCell Primary Cell
PDCCH Physical Downlink Control Channel
PDSCH Physical Downlink Shared Channel
PCell Primary Cell
PRACH Physical RACH
PDCCH Physical Downlink Control Channel
PDSCH Physical Downlink Shared Channel
PRACH Physical RACH
PRB Physical Resource Block
PSCdll Primary SCell
PSS Primary Synchronization Signal
pPTAG Primary Timing Advance Group
PUCCH Physical Uplink Control Channel
PUSCH Physical Uplink Shared Channel
QAM Quadrature Amplitude Modulation
QCL Quasi Co-Location
RB Resource Block
RDN Radio Distribution Network
RE Resource Element
REFSENS Reference Sensitivity
REG Resource Element Group
RF Radio Frequency
RIB Radiated Interface Boundary
RLM Radio Link Monitoring
RLM-RS Reference Signal for RLM
RMS Root Mean Square (val ue)

RoAOA Range of Anglesof Arrival

RRC Radio Resource Control

RRM Radio Resource Management

RX Receiver

SCell Secondary Cell

SCS Sub-Carrier Spacing

SMTC SSB-based Measurement Timing configuration
SpCell Special Cell

SRS Sounding Reference Signal

SS-RSRP Synchronization Signal based Reference Signal Received Power
SSB Synchronization Signal Block
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SSB_RP Received (linear) average power of the resource elements that carry NR SSB signals and channels,
measured at the |AB-MT TAB connector or RIB.
SSS Secondary Synchronization Signal
TA Timing Advance
TAB Transceiver Array Boundary
TCl Transmission Configuration Indicator
TX Transmitter
TRP Total Radiated Power
UTRA Universal Terrestrial Radio Access
WA Wide Area
4 General

4.1 Relationship with other core specifications

The present document isasingle-RAT specification for an IAB-DU and IAB-MT, covering RF characteristics and
minimum performance requirements and RRM requirements for the lAB-MT. Conducted and radiated core
requirements are defined for the IAB node architectures and |AB node types defined in subclause 4.3.

The applicability of each requirement is described in clause 4.6.

4.2 Relationship between minimum requirements and test
requirements

Conformance to the present specification is demonstrated by fulfilling the test requirements specified in the
conformance specification TS 38.176-1 [25] and TS 38.176-2 [26].

The minimum reguirements given in this specification make no allowance for measurement uncertainty. The test
specifications TS 38.176-1 [25] and TS 38.176-2 [26] define test tolerances. These test tolerances are individually
calculated for each test. The test tolerances are used to relax the minimum regquirements in this specification to create
test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.

The measurement results returned by the test system are compared - without any modification - against the test
requirements as defined by the shared risk principle.

The shared risk principleis defined in recommendation ITU-R M.1545 [18].

4.3 Conducted and radiated requirement reference points

4.3.2 IAB type 1-H

For I AB type 1-H, the requirements are defined for two points of reference, signified by radiated requirements and
conducted requirements.
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Figure 4.3.2-1: Radiated and conducted reference points for IAB 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.

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 isalinear 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
subclause.

4.3.3 IAB type 1-O and IAB type 2-O

For | AB type 1-O and I AB type 2-0O, the 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 aso
referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for
each requirement.
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Figure 4.3.3-1: Radiated reference points for IAB type 1-O and IAB type 2-O

For an IAB-DU type 1-O the transceiver unit array must contain at least 8 transmitter units and at |east 8 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.

4.4 IAB classes

4.4.1 IAB-DU classes

The requirements in this specification apply to Wide Area |AB-DU, Medium Range IAB-DU and Local Areal AB-DU
unless otherwise stated. The associated deployment scenarios for each class are exactly the same for IAB-DU with and
without connectors.

For IAB type 1-O and 2-O, IAB-DU classes are defined as indicated below:

- Wide Areal AB-DU are characterised by requirements derived from Macro Cell scenarios with aBSto UE
minimum distance along the ground equal to 35 m.

- Medium Range IAB-DU are characterised by requirements derived from Micro Cell scenarios with aBSto UE
minimum distance along the ground equal to 5 m.

- Local Areal AB-DU are characterised by requirements derived from Pico Cell scenarios withaBSto UE
minimum distance aong the ground equal to 2 m.

For IAB type 1-H, IAB-DU classes are defined as indicated below:

- Wide Areal AB-DU are characterised by requirements derived from Macro Cell scenarios withaBS to UE
minimum coupling loss equal to 70 dB.

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

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

4.4.2 IAB-MT classes

The requirements in this specification apply to Wide Area|AB-MT and Local ArealAB-MT classes unless otherwise
stated.

For IAB type 1-H, 1-O, and 2-O, IAB-MT classes are defined as indicated below:

ETSI



3GPP TS 38.174 version 16.6.0 Release 16 29 ETSI TS 138 174 V16.6.0 (2022-04)

- WideAreal AB-MT are characterised by requirements derived from Macro Cell and/or Micro Cell scenarios.

- Loca Areal AB-MT are characterised by requirements derived from Pico Cell and /or Micro Cell scenarios.

4.5 Regional requirements

Some requirements in the present document may only apply in certain regions either as optional requirements, 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 4.5-1 lists al requirements in the present specification that may be applied differently in different regions.

Table 4.5-1: List of regional requirements

Clause Requirement Comments
number
5.2 Operating bands Some NR operating bands may be applied regionally.
6.2.3 IAB output power: These requirements may be applied regionally as additional IAB output
Additional requirements power requirements.
6.6.2, Occupied bandwidth, The requirement may be applied regionally. There may also be
9.7.2 OTA occupied bandwidth regional requirements to declare the occupied bandwidth according to
the definition in present specification.
6.6.4.2, Operating band unwanted Category A or Category B operating band unwanted emissions limits
9.74.2 emission, may be applied regionally.
9.743 OTA operating band unwanted
emissions
6.6.4.2.5.1, Operating band unwanted  |The IAB may have to comply with the additional requirements, when
9.7.4.4.1 emission, deployed in regions where those limits are applied, and under the
OTA operating band unwanted |conditions declared by the manufacturer.
emissions:
Limits in FCC Title 47
6.6.5.2.1, Tx spurious emissions, Category A or Category B spurious emission limits, as defined in ITU-
9.75.2.2 OTA Tx spurious emissions  |R Recommendation SM.329 [2], may apply regionally.
9.7.5.3.2 The emission limits for IAB type 1-H and IAB type 1-O specified as the
basic limit + X (dB) are applicable, unless stated differently in regional
regulation.
6.6.5.2.2, TX spurious emissions: These requirements may be applied for the protection of system
9.75.2.3 additional requirements, operating in frequency ranges other than the IAB operating band.
9.7.5.3.3 OTA Tx spurious emissions:
additional requirements
6.7.2.1, Transmitter intermodulation, |Interfering signal positions that are partially or completely outside of
9.8.2 OTA transmitter any downlink operating band of the IAB are not excluded from the
intermodulation requirement in Japan in Band n77, n78, n79.
7.6.2, Rx spurious emissions, The emission limits for IAB type 1-H and IAB type 1-O specified as the
7.6.3 OTA Rx spurious emissions |basic limit + X (dB) are applicable, unless stated differently in regional
10.7.2 regulation.
10.7.3

4.6 Applicability of requirements

In table 4.6-1, the requirement applicability for each requirement set of IAB-DUs is defined. In table 4.6-2, the
requirement applicability for each requirement set of IAB-MTsis defined. For each requirement, the applicable
requirement clause in the specification is identified. Requirements not included in arequirement set is marked not
applicable (NA).
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Table 4.6-1: Requirement set applicability for IAB-DUs

Requirement IAB-DU type |IAB-DU typel- |IAB-DU type 2-
1-H ®) 0]
Output power 6.2 NA NA
Output power dynamics 6.3
Transmit ON/OFF power 6.4
Transmitted signal quality 6.5
Occupied bandwidth 6.6.2
ACLR 6.6.3
Operating band unwanted 6.6.4
emissions
Transmitter spurious emissions 6.6.5
Transmitter intermodulation 6.7
Reference sensitivity level 7.2
Dynamic range 7.3
In-band selectivity and blocking 7.4
Out-of-band blocking 7.5
Receiver spurious emissions 7.6
Receiver intermodulation 7.7
In-channel selectivity 7.8
Performance requirements 8
Radiated transmit power 9.2 9.2 9.2
OTA Output power NA 9.3 9.3
OTA output power dynamics 9.4 9.4
OTA transmit ON/OFF power 9.5 9.5
OTA transmitted signal quality 9.6 9.6
OTA occupied bandwidth 9.7.2 9.7.2
OTA ACLR 9.7.3 9.7.3
OTA out-of-band emission 9.7.4 9.74
OTA transmitter spurious emission 9.7.5 9.7.5
OTA transmitter intermodulation 9.8 NA
OTA sensitivity 10.2 10.2 NA
OTA reference sensitivity level NA 10.3 10.3
OTA dynamic range 104 NA
OTA in-band selectivity and 10.5 10.5
blocking
OTA out-of-band blocking 10.6 10.6
OTA receiver spurious emission 10.7 10.7
OTA receiver intermodulation 10.8 10.8
OTA in-channel selectivity 10.9 10.9
Radiated performance 11 11

requirements
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Table 4.6-2: Requirement set applicability for IAB-MTs

requirements

Requirement IAB-MT type 1- | IAB-MT type 1- | IAB-MT type 2-
H @) O
Output power 6.2 NA NA
Output power dynamics 6.3
Transmit ON/OFF power 6.4
Transmitted signal quality 6.5
Occupied bandwidth 6.6.2
ACLR 6.6.3
Operating band unwanted 6.6.4
emissions
Transmitter spurious emissions 6.6.5
Transmitter intermodulation 6.7
Reference sensitivity level 7.2
Dynamic range NA
In-band selectivity and blocking 7.4
Out-of-band blocking 7.5
Receiver spurious emissions 7.6
Receiver intermodulation 7.7
In-channel selectivity NA
Performance requirements 8
Radiated transmit power 9.2 9.2 9.2
OTA Output power NA 9.3 9.3
OTA output power dynamics 9.4 9.4
OTA transmit ON/OFF power 9.5 9.5
OTA transmitted signal quality 9.6 9.6
OTA occupied bandwidth 9.7.2 9.7.2
OTA ACLR 9.7.3 9.7.3
OTA out-of-band emission 9.74 9.74
OTA transmitter spurious emission 9.7.5 9.7.5
OTA transmitter intermodulation 9.8 NA
OTA sensitivity 10.2 10.2 NA
OTA reference sensitivity level NA 10.3 10.3
OTA dynamic range NA NA
OTA in-band selectivity and 105 105
blocking
OTA out-of-band blocking 10.6 10.6
OTA receiver spurious emission 10.7 10.7
OTA receiver intermodulation 10.8 NA
OTA in-channel selectivity NA NA
Radiated performance 11 11

4.7

4.7.1

The RRM requirements on the signalling characteristics for IAB MTs specified in section 12.3 shall apply only for the

local area |l AB class defined in section 4.4.

4.7.2

All the RRM requirements for IAB MT specified in section 12 shall apply when no DRX isused. The IAB-MT shall

assume that no DRX is used provided the following conditions are met:

- DRX parameters are not configured or

- DRX parameters are configured and
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- drx-InactivityTimer isrunning or

- drx-RetransmissionTimerDL is running or

- drx-RetransmissionTimerUL is running or

- ra-ContentionResolutionTimer is running or

- aScheduling Request sent on PUCCH is pending or

- aPDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received
after successful reception of a Random Access Response for the preamble not selected by the MAC entity

4.8 Requirements for contiguous and non-contiguous spectrum

A spectrum allocation where an IAB-DU or IAB-MT operates can either be contiguous or hon-contiguous. Unless
otherwise stated, the requirements in the present specification apply for IAB-DU and IAB-MT configured for both
contiguous spectrum operation and non-contiguous spectrum operation.

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

4.9 Requirements for IAB-DU and IAB-MT capable of multi-
band operation

For multi-band connector or multi-band RIB, the RF requirementsin clause 6, 7, 9 and 10 apply separately to each
supported operating band unless otherwise stated. For some requirements, it is explicitly stated that specific additions
or exclusions to the requirement apply at multi-band connector (s), and multi-band RIB(s) as detailed in the requirement
clause. For IAB-DU or |AB-MT 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 TAB connectors for IAB-DU or |AB-MT type 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.

- IfthelAB-DU or IAB-MT is configured 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 |AB-DU
or IAB-MT are applicable. Single-band requirements are tested separately at the connector configured for single-
band operation, with all other antenna connectors terminated.

A |AB-DU or IAB-MT type 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.

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

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

ETSI



3GPP TS 38.174 version 16.6.0 Release 16 33 ETSI TS 138 174 V16.6.0 (2022-04)

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.

The case of an operating band being supported by both multi-band connectors and single-band connectorsin 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.

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.

IAB-DU or IAB-MT type 1-O may be capable of supporting operation in multiple operating bands with one of the
following implementations at the radiated interface boundary:

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

- A combination of single-band RIBs and multi-band RIBs provides support of the IAB-DU or IAB-MT type 1-O
capability of operation in multiple operating bands.

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

4.10 OTA co-location with other base stations

Co-location requirements are requirements which are based on assuming the |AB-DU or IAB-MT type 1-O is co-located
with another BS or IAB of the same base station class, they ensure that both co-located systems can operate with
minimal degradation to each other.

Unwanted emission and out of band blocking co-location requirements are optional requirements based on declaration.
TX OFF and TX IMD are mandatory requirements and have the form of a co-location requirement as it represents the
worst-case scenario of all the interference cases.

NOTE: Dueto thelow level of the unwanted emissions for the spurious emissions and TX OFF level co-location
is the most suitable method to show conformance.

The co-location reference antenna shall be a single column passive antenna which has the same vertical radiating
dimension (h), frequency range, polarization, as the composite antenna of the IAB-DU or |AB-MT type 1-O and nominal
65° horizontal half-power beamwidth (suitable for 3-sector deployment) and is placed at a distance d from the edge of
the 1AB-DU or |AB-MT type 1-O, as shown in figure 4.10-1.
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Figure 4.10-1: lllustration of IAB-DU and IAB-MT type 1-O enclosure and co-location reference
antenna

Edge-to-edge separation d between the IAB-DU or IAB-MT type 1-O and the co-location reference antenna shall be set
to0.1m.

The |AB-DU or IAB-MT type 1-O and the co-location reference antenna shall be aligned in a common plane
perpendicular to the mechanical bore-sight direction, as shown in figure 4.10-1.

The co-location reference antenna and the |AB-DU or IAB-MT type 1-O can have different width.

The vertical radiating regions of the co-location reference antenna and the |AB-DU or IAB-MT type 1-O composite
antenna shall be aligned.

For co-location requirements where the frequency range of the signal at the co-location reference antenna is different
from the IAB-DU or |AB-MT type 1-O, a co-location reference antenna suitable for the frequency stated in the
requirement is assumed.

OTA co-location requirements are based on the power at the conducted interface of a co-location reference antenna,
depending on the requirement thisinterface is either an input or an output. For IAB-DU or IAB-MT type 1-O with dua
polarization the co-location reference antenna has two conducted interfaces each representing one polarization.

5 Operating bands and channel arrangement

5.1 General

The channel arrangements presented in this clause are based on the operating bands and |AB-DU or IAB-MT channel
bandwidths defined in the present release of specifications.

NOTE: Other operating bands and |AB-DU or 1AB-MT channel bandwidths may be considered in future rel eases.

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

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

5.2 Operating bands

NR IAB is designed to operate in the operating bands in FR1 defined in table 5.2-1 and operating bands in FR2 defined
in 38.104 [2].

Table 5.2-1 NR IAB operating bands in FR1

NR Uplink (UL) operating band | Downlink (DL) operating band Duplex
operating BS receive / UE transmit BS transmit / UE receive Mode
band FuLlow — Futhigh FoLlow — FbLhigh
n41 2496 MHz — 2690 MHz 2496 MHz — 2690 MHz TDD
n77 3300 MHz — 4200 MHz 3300 MHz — 4200 MHz TDD
n78 3300 MHz — 3800 MHz 3300 MHz — 3800 MHz TDD
n79 4400 MHz — 5000 MHz 4400 MHz — 5000 MHz TDD

5.3 Channel bandwidth

5.3.1

The IAB-DU channel bandwidth supports asingle NR RF carrier in the uplink or downlink at the |AB node. Different
UE or IAB-MT channel bandwidths may be supported within the same spectrum for transmitting to and receiving from
UEsor IAB-MT connected to the IAB-DU. The placement of the UE or IAB-MT channel bandwidth is flexible but can
only be completely within the IAB-DU channel bandwidth. The IAB-DU shall be able to transmit to and/or receive
from one or more UE or IAB-MT Bandwidth parts that are smaller than or equal to the number of carrier resource
blocks on the RF carrier, in any part of the carrier resource blocks.

General

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

FromalAB-MT perspective, the IAB-MT is configured with one or more BWP / carriers, each with itsown |AB-MT
channel bandwidth. The IAB-MT does not need to be aware of the BS or IAB-DU channel bandwidth or how the BS or
IAB-DU allocates bandwidth to different UEs or IAB-MT.

The placement of the IAB-MT channel bandwidth for each IAB-MT carrier is flexible but can only be compl etely
within the |AB-donor or IAB-DU channel bandwidth.

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

5.3.2  Transmission bandwidth configuration

For IAB-DU, the transmission bandwidth configuration is the same as specified for BSin TS 38.104 [2], subclause
5.3.2.

For IAB-MT, the transmission bandwidth configuration is the same as specified for UE in TS 38.101-1 [3] for FR1 in
subclause 5.3.2 and in TS 38.101-2 [4] for FR2 in subclause 5.3.2.

5.3.3 Minimum guardband and transmission bandwidth configuration

For IAB-DU, the minimum guardband and transmission bandwidth configuration is the same as specified for BSin
TS38.104 [2], subclause 5.3.3.

For IAB-MT, the minimum guardband and transmission bandwidth configuration is the same as specified for UE in
TS38.101-1 [3] for FR1 and in TS 38.101-2 [4] for FR2 in subclause 5.3.3.

5.34 RB alignment

For each |AB-DU channel bandwidth and each numerology, 1AB-DU transmission bandwidth configuration must fulfil
the minimum guardband requirement specified in clause 5.3.3.

For IAB-DU, for each numerology, its common resource blocks are specified in clause 4.4.4.3 in [7], and the starting
point of its transmission bandwidth configuration on the common resource block grid for a given channel bandwidth is
indicated by an offset to “ Reference point A” in the unit of the numerology.

For IAB-DU, for each numerology, all UE and |AB-MT transmission bandwidth configurations indicated to UEs or
IAB-MT served by the IAB-DU by higher layer parameter carrierBandwidth defined in TS 38.331 [15] shall fall within
the IAB-DU transmission bandwidth configuration.

For IAB-MT, the RB alignment is the same as specified for UE in TS38.101-1 [3] for FR1 in subclause 5.3.4and in TS
38.101-2 [4] for FR2 in subclause 5.3.4.

5.35 IAB-DU and IAB-MT channel bandwidth per operating band

For IAB-DU, the channel bandwidth for NR bands for FR1 in Table 5.2.1 and for NR bands for FR2 defined in
TS38.104 [2] isthe same as specified for BSin TS38.104 [2], subclause 5.3.5.
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For IAB-MT, the channel bandwidth for NR bands for FR1 in Table 5.2-1 is the same as specified for UE in TS38.101-
1[3] in subclause 5.3.5 and for NR bands for FR2 defined in TS38.104(2] is the same as specified for UE in TS38.101-
2[4] in subclause 5.3.5.

5.3A IAB-DU and IAB-MT channel bandwidth for CA

The IAB-DU and IAB-MT channel bandwidth for CA isthe same as specified for BS in TS38.104[ 2], subclause 5.3A.

54 Channel arrangement

54.1 Channel spacing

For |AB-DU, the channel spacing is the same as specified for BSin TS38.104 [2], subclause 5.4.1.

For IAB-MT, the channel spacing isthe same as specified for UE in TS38.101-1 [3] for FR1 in subclause 5.4.1 and in
TS38.101-2 [4] for FR2 in subclause 5.4.1.

5472 Channel raster

54.2.1 NR-ARFCN and channel raster
For IAB-DU, the NR-ARFCN and channel raster is the same as specified for BSin TS38.104 [2], subclause 5.4.2.1.

For IAB-MT, the NR-ARFCN and channel raster is the same as specified for UE in TS38.101-1 [3] for FR1 in
subclause 5.4.2.1 and in TS38.101-2 [4] for FR2 in subclause 5.4.2.1.

5.4.2.2 Channel raster to resource element mapping

For IAB-DU, the Channel raster to resource element mapping is the same as specified for BSin TS38.104 [2],
subclause 5.4.2.2.

For IAB-MT, the Channel raster to resource element mapping is the same as specified for UE in TS38.101-1 [3] for
FR1 in subclause 5.4.2.2 and in TS38.101-2 [4] for FR2 in subclause 5.4.2.2.

5.4.2.3 Channel raster entries for each operating band

For IAB-DU, the channel raster entries for NR bands for FR1 in Table 5.2-1 and NR bands for FR2 defined in
TS38.104 [2] are the same as specified for BSin TS38.104 [2], subclause 5.4.2.3.

For IAB-MT, the channel raster entries for NR bands for FR1 in Table 5.2-1 are the same as specified for UE in
TS38.101-1 [3] in subclause 5.4.2.3 and for NR bands for FR2 defined in TS38.104 [2] are the same as specified for UE
in TS38.101-2 [4] in subclause 5.4.2.3.

5.4.3 Synchronization raster

543.1 Synchronization raster and numbering

For IAB-DU, the synchronization raster and numbering are the same as specified for BSin TS38.104 [2], subclause
5.4.3.1.

For IAB-MT, the synchronization raster and numbering are the same as specified for UE in TS38.101-1 [3] for FR1 in
subclause 5.4.3.1 and in TS38.101-2 [4] for FR2 in subclause 5.4.3.1.

5.4.3.2 Synchronization raster to synchronization block resource element mapping

For IAB-DU, the synchronization raster to synchronization block resource element mapping is the same as specified for
BSin TS38.104 [2], subclause 5.4.3.2.
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For IAB-MT, the synchronization raster to synchronization block resource element mapping is the same as specified for
UE in TS38.101-1 [3] for FR1 in subclause 5.4.3.2 and in TS38.101-2 [4] for FR2 in subclause 5.4.3.2.

5.4.3.3 Synchronization raster entries for each operating band

For IAB-DU, the synchronization raster entries for NR bands for FR1 in Table 5.2-1 and for NR bands for FR2 defined
in TS38.104 [2] are the same as specified for BSin TS38.104 [2], subclause 5.4.3.3.

For IAB-MT, the synchronization raster entries for NR bands for FR1 in Table 5.2-1 are the same as specified for UE in
TS38.101-1 [3] in subclause 5.4.3.3 and for NR bands for FR2 defined in TS38.104 [2] are the same as specified for UE
in TS38.101-2 [4] in subclause 5.4.3.3.

6 Conducted transmitter characteristics

6.1 General

Unless otherwise stated, the conducted transmitter characteristics are specified at the TAB connector for |AB-DU and
|AB-MT type 1-H, with afull complement of transceiver units for the configuration in normal operating conditions.

For IAB-DU and IAB-MT type 1-H the manufacturer shall declare the minimum number of supported geographical cells
(i.e. geographical areas covered by beams). The declaration is done separately for IAB-DU and IAB-MT. The minimum
number of supported geographical cells (Ncais) relates to the setting with the minimum amount of cell splitting
supported with transmission on all TAB connectors supporting the operating band, or with minimum amount of
transmitted beams.

For IAB-DU and |AB-MT type 1-H manufacturer shall also declare TAB connector TX min cell groups. The declaration
is done separately for IAB-DU and IAB-MT. Every TAB connector of the IAB-DU type 1-H and IAB-MT type 1-H
supporting transmission in an operating band shall map to one TAB connector TX min cell group supporting the same
operating band, where mapping of TAB connectors to cells/lbeams is implementation dependent.

The number of active transmitter units that are considered when calculating the conducted TX emissions limits
(NTxu,counted) for IAB-DU and IAB-MT type 1-H is calculated as follows:

NTXU,counted =mi n(NTXU,active , 8% Ncells)
NTXU,countedpercdl |S u%d fOI’ SCa|Ing Of baS|C |ImItS and |S de”ved as NTXchountedperceH = NTXU,counted/ Ncells

NOTE:  Nrxu aive depends on the actual number of active transmitter units and is independent to the declaration
Of Ncells-

6.2 IAB output power

6.2.1 General

The lAB type 1-H conducted output power requirement is at TAB connector for 1AB type 1-H.

Therated carrier output power of the | AB type 1-H shall be as specified in table 6.2.1-1 for IAB-DU type 1-H and in
table 6.2.1-2 for IAB-MT type 1-H.

Table 6.2.1-1: IAB-DU type 1-H rated output power limits for IAB-DU classes

IAB-DU class Prated,c,sys Prated,c,TABC
Wide Area IAB-DU (Note) (Note)
Medium Range I1AB-DU < 38 dBm +10log(Nxu,counted) <38 dBm
Local Area IAB-DU < 24 dBm +10log(NTxu,counted) <24 dBm
NOTE:  There is no upper limit for the Prated,c sys Or Prated,cTasc Of the Wide Area IAB-DU.
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Table 6.2.1-2: IAB-MT type 1-H rated output power limits for IAB-MT classes

IAB-MT class Prated,c,sys Prated,c.TABC
Wide Area IAB-MT (Note) (Note)
Local Area IAB-MT < 24 dBm +10log(NTxu counted) <24 dBm
NOTE:  There is no upper limit for the Prated,c,sys O Prated,c.Tasc Of the Wide area IAB-MT.

6.2.2 Minimum requirement for IAB type 1-H

In normal conditions, Pmax.ctasc shall remain within +2 dB and -2 dB of the rated carrier output power Praed,ctasc fOr
each TAB connector as declared by the manufacturer.

In extreme conditions, Prmax.ctasc shall remain within +2.5 dB and -2.5 dB of the rated carrier output power Praed,ctaBc
for each TAB connector as declared by the manufacturer.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the
range of conditions defined as normal.

6.2.3  Additional requirements (regional)

In certain regions, additional regional requirements may apply.

6.3 Output power dynamics

6.3.1 IAB-DU Output Power Dynamics

6.3.1.1 General

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

Power control is used to limit the interference level.
6.3.1.2 RE power control dynamic range

6.3.1.2.1 General

The RE power control dynamic range is the difference between the power of an RE and the average RE power for a
IAB-DU at maximum output power (Pmax,ctasc) for aspecified reference condition.

For |AB-DU type 1-H this requirement shall apply at each TAB connector supporting transmission in the operating
band.

6.3.1.2.2 Minimum requirement for IAB-DU type 1-H

The RE power control dynamic range is specified the same as the conducted RE power control dynamic range
requirement for BStype 1-H in TS 38.104 [2], subclause 6.3.2.2.

6.3.1.3 Total power dynamic range

6.3.1.3.1 General

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

For IAB-DU type 1-H this requirement shall apply at each TAB connector supporting transmission in the operating
band.
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NOTE: The upper limit of the dynamic range is the OFDM symbol power for a BS when transmitting on all RBs
at maximum output power. The lower limit of the total power dynamic range is the average power for
single RB transmission. The OFDM symbol shall carry PDSCH and not contain RS or SSB.

6.3.1.3.2 Minimum requirement for IAB-DU type 1-H

The total power dynamic range is specified the same as the total power dynamic range requirement for BStype 1-H in
TS38.104 [2], subclause 6.3.3.2, where references to BS channel bandwidth apply to IAB-DU channel bandwidth.

6.3.2 IAB-MT Output Power Dynamics

6.3.2.1 Total power dynamic range

6.3.2.1.1 General

The lAB-MT total power dynamic range is the difference between the maximum and the minimum controlled transmit
power in the channel bandwidth for a specified reference condition. The maximum and minimum output powers are
defined as the mean power in at least one sub-frame 1ms.

NOTE: The specified reference condition(s) are specified in the conformance specification Changesin the
controlled transmit power in the channel bandwidth due to changesin the specified reference condition
are not included as part of the dynamic range.

6.3.2.1.2 Minimum requirement for IAB-MT type 1-H
For awide areaIAB-MT the total power dynamic range for each NR carrier shall be larger than or equal to 5 dB.

For aloca area|lAB-MT the total power dynamic range for each NR carrier shall be larger than or equal to 10 dB.
6.3.3 Power control

6.3.3.1 Relative power tolerance for local area IAB-MT type 1-H

The relative power tolerance is the ability of the transmitter to set its output power in atarget sub-frame (1 ms)
relatively to the power of the most recently transmitted reference sub-frame (1 ms) if the transmission gap between
these sub-framesisless than or equal to 20 ms.

The minimum requirements specified for each TAB-connector in Table 6.3.3.1-1 apply only when the output power is
within the limits set by declared maximum output power and specified dynamic range.

2 exceptions are allowed for each of two test patterns. The test patterns are a monotonically increasing power sweep and
amonotonically decreasing power sweep. For those exceptions, the power tolerance limit is a maximum of [+ 6.0 dB]
inTable6.3.3.1-1.

Table 6.3.3.1-1: Relative power tolerance

Power step AP (Up or down) Power tolerance (dB)
(dB)
AP <?2 [+ 2.5]
2<AP<3 [+3.5]
3<AP<4 [+ 4.5]
4< AP <10 [+ 5.5]
6.3.3.2 Aggregate power tolerance for local area IAB-MT type 1-H

The aggregate power control tolerance is the ability of the transmitter to maintain its power in a sub-frame (1 ms)
during non-contiguous transmissions within [21 ms] in response to 0 dB commands with respect to the first
transmission and all other power control parameters as specified in 3GPP TS 38.213 [10] kept constant.
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The minimum requirements specified for each TAB-connector in Table 6.3.3.2-1 apply only when the output power is
within the limits set by declared maximum output power and specified dynamic range.

Table 6.3.3.2-1: Aggregate power tolerance

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

6.4 Transmit ON/OFF power

6.4.1 Transmitter OFF power

6.4.1.1 General
Transmit OFF power requirements apply to TDD operation of IAB-DU and TDD operation of IAB-MT.

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 IAB (BWconig) centred on the assigned channel frequency
during the transmitter OFF period. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.

For IAB-DUand IAB-MT, for multi-band connectors and for single band connectors supporting transmissionin
multiple operating bands, the requirement is only applicable during the transmitter OFF period in all supported
operating bands.

For IAB supporting intra-band contiguous CA, the transmitter OFF power is defined as the mean power measured over
70/N us filtered with a square filter of bandwidth equal to the Aggregated IAB-DU Channel Bandwidth or IAB-MT
Channel Bandwidth BW channe_ca centred on (Fedge hightFedgelow)/2 during the transmitter OFF period. N = SCS/15,
where SCSisthe smallest supported Sub Carrier Spacing in kHz in the Aggregated |AB-DU (IAB-MT) Channel
Bandwidth.

6.4.1.3 Minimum requirement for IAB-DU type 1-H
The BS requirements specified in 6.4.1.3 in TS 38.104 [2] apply to IAB-DU type 1-H.

6.4.1.4 Minimum requirement for IAB-MT type 1-H

The BS requirements specified in 6.4.1.3in TS 38.104 [2] apply to IAB-MT type 1-H.
6.4.2  Transmitter transient period

6.4.2.1 General
Transmitter transient period requirements apply to TDD operation of IAB-DU and TDD operation of IAB-MT.

The transmitter transient period is the time period during which the transmitter is changing from the transmitter OFF
period to the transmitter ON period or vice versa. The transmitter transient period isillustrated in figure 6.4.2.1-1 for
IAB-DU and IAB-MT.
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Figure 6.4.2.1-1: Example of relations between transmitter ON period, transmitter OFF period and
transmitter transient period for IAB-DU and IAB-MT

For IAB-DU type 1-H and IAB-MT type 1-H, this requirement shall be applied at each TAB connector supporting
transmission in the operating band.

6.4.2.2 Minimum requirement for IAB-DU type 1-H

The BS requirements specified in clause 6.4.2.2 in TS 38.104 [2] apply to IAB-DU type 1-H.

6.4.2.3 Minimum requirement for IAB-MT type 1-H
The BS requirements specified in clause 6.4.2.2 in TS 38.104 [2] apply to IAB-MT type 1-H.

6.5 Transmitted signal quality

6.5.1 Frequency error

6.5.1.1 IAB-DU frequency error

The requirementsin clause 6.5.1 for BStype 1-H in TS 38.104 [2] apply to IAB-DU type 1-H.

6.5.1.2 IAB-MT frequency error

The IAB-MT basic measurement interval of modulated carrier frequency is1 UL dot. The mean value of basic
measurements of IAB-MT modulated carrier frequency shall be accurate to within + 0.1 PPM observed over a period of
1 ms of cumulated measurement intervals compared to the carrier frequency received from the parent node.

6.5.2 Modulation quality

6.5.2.1 IAB-DU modulation quality
The requirementsin clause 6.5.2 for BStype 1-H in TS 38.104 [2] apply to IAB-DU type 1-H.
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6.5.2.2 IAB-MT modulation quality

6.5.2.2.1 General

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. Details about how the EVM is determined are specified in Annex D.

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

6.5.2.2.2 Minimum requirements for IAB-MT type 1-H

For |AB-MT type 1-H, the EVM levels of each NR carrier for different modulation schemes outlined in table 6.5.2.2.2-1
shall be met using the frame structure described in clause 6.5.2.2.3.

Table 6.5.2.2.2-1: Requirements for Error Vector Magnitude

Parameter Unit Average EVM Level
QPSK % 17.5
16 QAM % 12.5
64 QAM % 8
256 QAM % 35
6.5.2.2.3 EVM frame structure for measurement

EVM shall be evaluated for each NR carrier over al allocated resource blocks and uplink subframes for IAB-MT.
Different modulation schemes listed in Table 6.5.2.2.2-1 shall be considered for rank 1.

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

6.5.3 Time alignment error

6.5.3.1 IAB-DU time alignment error

The requirementsin clause 6.5.3 for BStype 1-H in TS 38.104 [2] apply to IAB-DU type 1-H.

6.6 Unwanted emissions

6.6.1 General

Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitions [16]. 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 IAB-DU and IAB-MT 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 al unwanted emissions in each supported downlink operating band of 1AB-
DU and uplink operating band of IAB-MT, plus the frequency ranges Afosue above and Afogue below each band.
Unwanted emissions outside of this frequency range are limited by a spurious emissions reguirement.
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The values of Afogue are defined in tables 6.6.1-1 and 6.6.1-2 for the NR operating bands.

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

IAB-DU type Operating band characteristics Afosue (MHZz)
IAB-DU type 1-H FoL high — FoLlow < 100 MHz 10
100 MHz < Fpt high — FpL,jow £ 900 MHz 40

Table 6.6.1-2: Maximum offset of OBUE outside the uplink operating band of IAB-MT

IAB-MT type Operating band characteristics Afosue (MHz)
IAB-MT type 1-H FuL high — FuLlow < 100 MHz 10
100 MHz < Futhigh — FuL,jow £ 900 MHz 40

For IAB-DU type 1-H and IAB-MT type 1-H the unwanted emission requirements are applied per the TAB connector TX
min cell groups for all the supported configurations. The basic limits and corresponding emissions scaling are defined in
each relevant clause.

Thereisin addition arequirement for occupied bandwidth.

6.6.2 Occupied bandwidth

6.6.2.1 General

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 3/2 of the total mean transmitted power. See
also Recommendation ITU-R SM.328 [19].

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 IAB-DU type 1-H and IAB-MT type 1-H this requirement shall be applied at each TAB connector supporting
transmission in the operating band.

6.6.2.2 Minimum requirement for IAB-DU type 1-H

The occupied bandwidth for each NR carrier shall be less than the IAB-DU channel bandwidth. For intra-band
contiguous CA, the occupied bandwidth shall be less than or equal the Aggregated |AB-DU Channel Bandwidth.

6.6.2.3 Minimum requirement for IAB-MT type 1-H

The occupied bandwidth for each NR carrier shall be less than the IAB-MT channel bandwidth. For intra-band
contiguous CA, the occupied bandwidth shall be less than or equal the Aggregated IAB-MT Channel Bandwidth.
6.6.3  Adjacent Channel Leakage Power Ratio

6.6.3.1 General

Adjacent Channel Leakage power Ratio (ACLR) isthe ratio of the filtered mean power centred on the assigned channel
frequency to the filtered mean power centred on an adjacent channel frequency.

The requirements shall apply outside the IAB-DU RF Bandwidth, IAB-MT 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.
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For an 1AB-Node 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 6.6.3.2-3, 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.

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 6.6.3.2-3, 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 shall apply during the transmitter ON period.

6.6.3.2

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.

The ACLR shall be higher than the value specified in table 6.6.3.2- 1.

Table 6.6.3.2-1: IAB-DU type 1-H and IAB-MT type 1-H ACLR limit

IAB-DU and IAB-MT IAB-DU and IAB-MT Assumed adjacent | Filter on the adjacent ACLR
channel bandwidth of adjacent channel channel carrier channel frequency limit
lowest/highest carrier centre frequency (informative) and corresponding
transmitted BWchannel offset below the filter bandwidth

(MHz) lowest or above the
highest carrier centre
frequency transmitted
10, 15, 20, 25, 30, 40, BWchannel NR of same BW Square (BWconfig) 45 dB
50, 60, 70, 80, 90,100 (Note 2)
2 X BWchannel NR of same BW Square (BWconfig) 45 dB
(Note 2)
BWchannel /2 + 2.5 MHz 5 MHz E-UTRA Square (4.5 MHz) 45 dB
(Note 3)
BWochannel /2 + 7.5 MHz 5 MHz E-UTRA Square (4.5 MHz) 45 dB
(Note 3)
NOTE 1: BWochannel and BWconfig are the IAB-DU and IAB-MT channel bandwidth and transmission bandwidth
configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).
NOTE 3: The requirements are applicable when the band is also defined for E-UTRA or UTRA.

The ACLR absolute basic limit is specified in table 6.6.3.2-2.

Table 6.6.3.2-2: IAB-DU type 1-H and IAB-MT type 1-H ACLR absolute basic limit

IAB-DU and IAB-MT category / ACLR absolute basic limit
class
Category A Wide Area IAB-DU and -13 dBm/MHz
Category A Wide Area IAB-MT
Category B Wide Area IAB-DU and -15 dBm/MHz
Category B Wide Area IAB-MT
Medium Range I1AB-DU -25 dBm/MHz
Local Area IAB-DU and -32 dBm/MHz
Local Area IAB-MT

For operation in non-contiguous spectrum or multiple bands, the ACLR shall be higher than the value specified in
Table 6.6.3.2-3.
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Table 6.6.3.2-3: IAB-DU type 1-H and IAB-MT type 1-H ACLR limit in non-contiguous spectrum or

multiple bands

of the gap is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.

IAB-DU and IAB-MT Sub-block or IAB-DU and IAB-MT Assumed Filter on the ACLR
channel bandwidth Inter RF adjacent channel adjacent adjacent channel limit
of lowest/highest Bandwidth gap centre frequency channel frequency and
carrier transmitted size (Wgap) offset below or above carrier corresponding
BWochannel (MHZ) where the limit | the sub-block or IAB- filter bandwidth
applies (MHz) DU or IAB-MT RF
Bandwidth edge
(inside the gap)
10, 15, 20 Wogap 2 15 (Note 2.5 MHz 5 MHz NR Square (BWconiig) 45 dB
3) (Note 2)
Wgap 2 45 (Note
4)
Woap = 20 (Note 7.5 MHz 5 MHz NR Square (BWconfig) 45 dB
3) (Note 2)
Wgap 250 (Note
4)
25, 30, 40, 50, 60, 70, | Wgap = 60 (Note 10 MHz 20 MHz NR Square (BWconiig) 45 dB
80, 90, 100 4) (Note 2)
Woyap 2 30 (Note
3)
Woyap = 80 (Note 30 MHz 20 MHz NR Square (BWconfig) 45 dB
4) (Note 2)
Wyap 2 50 (Note
3)
NOTE 1: BWoeconfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.
NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).
NOTE 3: Applicable in case the IAB-DU or IAB-MT channel bandwidth of the NR carrier transmitted at the other edge
of the gap is 10, 15, 20 MHz.
NOTE 4: Applicable in case the IAB-DU or IAB-MT channel bandwidth of the NR carrier transmitted at the other edge

The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in asub-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, | AB-
MT RF Bandwidth edges or |AB-DU RF Bandwidth edges.

The assumed filter for the adjacent channel frequency is defined in table 6.6.3.2-4 and the filters on the assigned

channels are defined in table 6.6.3.2-6.

For operation in hon-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 6.6.3.2-4.
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IAB-DU and IAB-MT Sub-block or IAB-DU and IAB-MT Assumed Filter on the CACLR
channel bandwidth Inter RF adjacent channel adjacent adjacent channel limit
of lowest/highest Bandwidth gap centre frequency channel frequency and
carrier transmitted size (Wgap) offset below or above carrier corresponding
BWochannel (MHZ) where the limit | the sub-block or IAB- filter bandwidth
applies (MHz) DU or IAB-MT RF
Bandwidth edge
(inside the gap)
10, 15, 20 5 sWgap< 15 2.5 MHz 5 MHz NR Square (BWconfig) 45 dB
(Note 3) (Note 2)
5 =Wgap< 45
(Note 4)
10 < Wgap< 20 7.5 MHz 5 MHz NR Square (BW contig) 45 dB
(Note 3) (Note 2)
10 £Wgap< 50
(Note 4)
25, 30, 40, 50, 60, 70, 20 £Wgap< 60 10 MHz 20 MHz NR Square (BWconfig) 45 dB
80,90, 100 (Note 4) (Note 2)
20 =sWgap< 30
(Note 3)
40 < Wgap< 80 30 MHz 20 MHz NR Square (BW config) 45 dB
(Note 4) (Note 2)
40 =Wgap< 50
(Note 3)

NOTE 2:
NOTE 3:

NOTE 4:

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

Applicable in case the IAB-DU or IAB-MT channel bandwidth of the NR carrier transmitted at the other edge
of the gap is 10, 15, 20 MHz.
Applicable in case the IAB-DU or IAB-MT channel bandwidth of the NR carrier transmitted at the other edge
of the gap is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.

The CACLR absolute basic limit is specified in table 6.6.3.2-5.

Table 6.6.3.2-5: IAB-DU type 1-H and IAB-MT type 1-H CACLR absolute basic limit

IAB-DU and IAB-MT category / CACLR absolute basic limit
class
Category A Wide Area IAB-DU and -13 dBm/MHz
Category A Wide Area IAB-MT
Category B Wide Area IAB-DU and -15 dBm/MHz
Category B Wide Area IAB-MT
Medium Range IAB-DU -25 dBm/MHz
Local Area IAB-DU and Local Area -32 dBm/MHz
IAB-MT

Table 6.6.3.2-6: Filter parameters for the assigned channel

RAT of the carrier adjacent
to the sub-block or Inter RF
Bandwidth gap

Filter on the assigned channel frequency
and corresponding filter bandwidth

NR NR of same BW with SCS that provides
largest transmission bandwidth configuration

6.6.3.3

Minimum requirement for IAB-DU type 1-H and IAB-MT type 1-H

The ACLR (CACLR) absolute basic limitsin table 6.6.3.2-2 + X, 6.6.3.2-5 + X (where X = 10l0g10(NTxu,countedperceit)) OF
the ACLR (CACLR) limitsin table 6.6.3.2-1, 6.6.3.2-3 or 6.6.3.2-4, whichever isless stringent, shall apply for each

TAB connector TX min cell group.
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NOTE: Conformance to the IAB-DU type 1-H and IAB-MT type 1-H ACLR reguirements can be demonstrated by
meeting at least one of the following criteria as determined by the manufacturer:

1) Theratio 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 basic limit. 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 basic limit for every TAB connector in the TAB connector TX min
cell group, for each TAB connector TX min cell group.

In case the ACLR (CACLR) absolute basic limit of IAB-DU type 1-H or |AB-MT type 1-H is applied, the
conformance can be demonstrated by meeting at |east 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. This shall apply to each TAB connector TX min cell group.

Or

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 scaled by X -10logio(n) for every TAB
connector in the TAB connector TX min cell group, for each TAB connector TX min cell group, where
n isthe number of TAB connectorsin the TAB connector TX min cell group.

6.6.4  Operating band unwanted emissions

6.6.4.1 General

Unless otherwise stated, the operating band unwanted emission (OBUE) limits for IAB-DU in FR1 are defined from
Afosue below the lowest frequency of each supported downlink operating band up to Afesue above the highest
frequency of each supported downlink operating band. The values of Afogue are defined in table 6.6.1-1 for the NR
operating bands.

Unless otherwise stated, the operating band unwanted emission (OBUE) limitsfor IAB-MT in FR1 are defined from
Afosue below the lowest frequency of each supported uplink operating band up to Afosue above the highest frequency
of each supported uplink operating band. The values of Afosue are defined in table 6.6.1-2 for the NR operating bands.

The reguirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the
manufacturer’s specification. In addition, for IAB-DU and IAB-MT operating in non-contiguous spectrum, the
requirements apply inside any sub-block gap. In addition, for alAB-MT or IAB-DU 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 -3dB point of the measuring filter
closest to the carrier frequency.

- f_offset isthe separation between the channel edge frequency and the centre of the measuring filter.

- f_offsetma is the offset to the frequency Afosue outside the downlink operating band of IAB-DU and uplink
operating band of IAB-MT, where Afosue is defined in tables 6.6.1-1 and 6.6.1-2.

- 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 IAB-DU and IAB-MT RF Bandwidth edges on
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each side of the Inter RF Bandwidth gap. The basic limit for IAB-DU and |AB-MT RF Bandwidth edgeis specified in
clauses 6.6.4.2.1 t0 6.6.4.2.4 below, where in this case:

- Af isthe separation between the IAB-DU or IAB-MT RF Bandwidth edge frequency and the nominal -3 dB point
of the measuring filter closest to the IAB-DU or IAB-MT RF Bandwidth edge.

- f_offset isthe separation from the |AB-DU or |AB-MT RF Bandwidth edge frequency to the centre of the
measuring filter.

- f_offsetma isequal to the Inter RF Bandwidth gap minus half of the bandwidth of the measuring filter.
- Afmx isequal to f_offsetmax minus half of the bandwidth of the measuring filter.

For a multi-band connector of IAB-DU, the operating band unwanted emission limits apply aso in a supported
downlink operating band without any carrier transmitted, in the case where there are carrier(s) transmitted in another
supported downlink 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* Afogue, f_offsetmax 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 limits 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 MHZz above the highest frequency of the supported
downlink operating band without any carrier transmitted.

For amulti-band connector of IAB-MT, the operating band unwanted emission limits apply also in a supported uplink
operating band without any carrier transmitted, in the case where there are carrier(s) transmitted in another supported
uplink operating band. In this case, no cumulative basic limit is applied in the inter-band gap between a supported
uplink operating band with carrier(s) transmitted and a supported uplink operating band without any carrier transmitted
and

- In casetheinter-band gap between a supported uplink operating band with carrier(s) transmitted and a supported
uplink operating band without any carrier transmitted is less than 2* Afosug, f_offsetmax shall be the offset to
the frequency Afosue MHz outside the outermost edges of the two supported uplink operating bands and the
operating band unwanted emission basic limits of the band where there are carriers transmitted, as defined in the
tables of the present clause, shall apply across both uplink bands.

- Inother 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
uplink 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
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 clauses 6.6.4.2.1 to 6.6.4.2.4 below, where
inthis 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.

- Afmx isequal to f_offsetmax minus half of the bandwidth of the measuring filter.
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For Wide Area lAB-DU and Wide Area |l AB-MT, the requirements of either clause 6.6.4.2.1 (Category A limits) or
clause 6.6.4.2.2 (Category B limits) shall apply.

For Medium Range IAB-DU, the requirementsin clause 6.6.4.2.3 shall apply (Category A and B).

For Local Areal AB-DU and Local Areal AB-MT, the requirements of clause 6.6.4.2.4 shall apply (Category A and B).

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

6.6.4.2 Basic limits
6.6.4.2.1 Basic limits for Wide Area IAB-DU and Wide Area IAB-MT (Category A)

For operating in Bands n41, n77, n78, n79, basic limits are specified in table 6.6.4.2.1-1:

Table 6.6.4.2.1-1: Wide Area IAB-DU and Wide Area IAB-MT operating band unwanted emission limits
(NR bands above 1 GHz) for Category A

Frequency offset of Frequency offset of Basic limits (Note 1, 2) Measurement

measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz 7 (f offset 100 kHz

—7dBm—-[ = —0.0SJdB
5 MHz

5 MHz < Af < 5.05 MHz < f_offset < -14 dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af € Afmax 10.5 MHz < f_offset < f_OffSEtmax -13 dBm (NOIe 3) 1MHz

NOTE 1: For an IAB-DU and IAB-MT supporting non-contiguous spectrum operation within any operating band, the
emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-
blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled
according to the measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both
adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall
be -13 dBm/1 MHz.

NOTE 2: For a multi-band connector with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF
Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF
Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF
Bandwidth.

NOTE 3: The requirement is not applicable when Afmax < 10 MHz.

6.6.4.2.2 Basic limits for Wide Area IAB-DU and Wide Area IAB-MT (Category B)
For Category B Operating band unwanted emissions, the basic limitsin clause 6.6.4.2.2.1 shall be applied.

6.6.4.2.2.1 Category B requirements

For IAB-DU and IAB-MT operating in Bands n41, n77, n78, n79 basic limits are specified in tables 6.6.4.2.2.1-1:
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Table 6.6.4.2.2.1-1: Wide Area IAB-DU and IAB-MT operating band unwanted emission limits
for Category B

Frequency offset of Frequency offset of Basic limits (Note 1, 2) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset
0 MHz < Af <5 MHz 0.05 MHz <f_offset < 5.05 MHz 7 (f offset 100 kHz
—7dBm—~(——0.05]dB
5 MHz
5 MHz < Af < 5.05 MHz < f_offset < -14 dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.5 MHz < f offset < f_offsetmax -15 dBm (Note 3) 1MHz

NOTE 1: For an IAB-DU and IAB-MT supporting non-contiguous spectrum operation within any operating band, the
emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-
blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled
according to the measurement bandwidth of the near-end sub-block. Exception is Af = 10MHz from both
adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall
be -15 dBm/1 MHz.

NOTE 2:

For a multi-band connector with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF
Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF

Bandwidth.

NOTE 3: The requirement is not applicable when Afmax <10 MHz.

6.6.4.2.3

Basic limits for Medium Range IAB-DU (Category A and B)

For Medium Range IAB-DU, basic limits are specified in table 6.6.4.2.3-1 and table 6.6.4.2.3-2.

For the tables in this clause for IAB-DU type 1-H and | AB-DU type 1-O Praedx = Praed,c,cal — 10*10g10(NTxU, countedpercell) s

Table 6.6.4.2.3-1: Medium Range IAB-DU operating band unwanted emission limits, 31< Prateq x < 38

dBm
Frequency offset of Frequency offset of Basic limits (Note 1, 2) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset

0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz 100 kHz

7 (foffset
Pratedx — 53dB — E(W - 0.05) dB
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 Prated,x - 60dB 100 kHz
MHz, Afmax) MHz, f_Offsetmax)
10 MHz < Af < Afmax 10.05 MHz < f offset < f_offsetmax Min(Pratedx - 60dB, -25dBm) (Note 3) 100 kHz

NOTE 1: For an IAB-DU supporting non-contiguous spectrum operation within any operating band the emission limits
within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side
of the sub-block gap. Exception is Af = 10MHz from both adjacent sub-blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be Min(Prated,x -60dB, -25dBm)/100kHz.

NOTE 2:

For a multi-band connector with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap.
NOTE 3: The requirement is not applicable when Afmax < 10 MHz.
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Table 6.6.4.2.3-2: Medium Range IAB-DU operating band unwanted emission limits, Praedx <31 dBm

Frequency offset of Frequency offset of Basic limits (Note 1, 2) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset

0 MHz < Af < 5 MHz 0.05 MHz < f_offset < 5.05 MHz 7(f offset j 100 kHz

-22dBm-—| ———-0.05|dB
5 MHz
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 -29 dBm 100 kHz
MHz, Afmax) MHz, f_Offsetmax)
10 MHz < Af < Afmax 10.05 MHz < f offset < f_offsetmax -29 dBm (Note 3) 100 kHz

NOTE 1: For an IAB-DU supporting non-contiguous spectrum operation within any operating band the emission limits
within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side
of the sub-block gap. Exception is Af = 10MHz from both adjacent sub-blocks on each side of the sub-block gap,
where the emission limits within sub-block gaps shall be -29dBm/100kHz.

NOTE 2:

For a multi-band connector with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap.
NOTE 3: The requirement is not applicable when Afmax < 10 MHz.

6.6.4.2.4

For Local Areal AB-DU and Local Areal AB-MT, basic limits are specified in table 6.6.4.2.4-1.

Basic limits for Local Area IAB-DU and Local Area IAB-MT (Category A and B)

Table 6.6.4.2.4-1: Local Area IAB-DU and Local Area IAB-MT operating band unwanted emission

limits
Frequency offset of Frequency offset of Basic limits (Note 1, 2) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset

0 MHz < Af <5 MHz 0.05 MHz <f_offset < 5.05 MHz 7( f offset 100 kHz

—30dBm-— (— - 0.0deB
5 MHz
5MHz < Af<min(10 | 5.05MHz <f_offset < min(10.05 -37 dBm 100 kHz
MH2z, Afmax) MHz, f_offsetmax)
10 MHz < Af < Afmax | 10.05 MHz < f_offset < f_offsetmax -37 dBm (Note 10) 100 kHz

NOTE 1: For an IAB-DU and IAB-MT supporting non-contiguous spectrum operation within any operating band the
emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-
blocks on each side of the sub-block gap. Exception is Af 2 10MHz from both adjacent sub-blocks on each
side of the sub-block gap, where the emission limits within sub-block gaps shall be -37dBm/100kHz.

NOTE 2:

For a multi-band connector with Inter RF Bandwidth gap < 2*Afosue the emission limits within the Inter RF

Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth
on each side of the Inter RF Bandwidth gap
NOTE 3: The requirement is not applicable when Afmax <10 MHz.

6.6.4.2.5

6.6.4.25.1

Limits in FCC Title 47

Basic limits for additional requirements

In addition to the requirementsin clauses 6.6.4.2.1, 6.6.4.2.2, 6.6.4.2.3 and 6.6.4.2.4, the IAB-DU and IAB-MT may

have to comply with the applicable emission limits established by FCC Title 47 [20], when deployed in regions where
those limits are applied, and under the conditions declared by the manufacturer.

6.6.4.3 Minimum requirements for IAB-DU type 1-H and IAB-MT type 1-H

The operating band unwanted emissions requirements for IAB-DU type 1-H and IAB-MT type 1-H are that for each TAB
connector TX min cell group and each applicable basic limit in clause 6.6.4.2, the power summation emissions at the
TAB connectors of the TAB connector TX min cell group shall not exceed alimit specified as the basic limit + X, where
X = 10l0g10(NTxU,countedpercell) -
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NOTE: Conformance to the IAB-DU type 1-H and IAB-MT type 1-H operating band unwanted emission
reguirement can be demonstrated by meeting at least one of the following criteria as determined by the
manufacturer:

1) The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell
group shall be less than or equal to the limit as defined in this clause for the respective frequency span.

Or

2) The unwanted emissions power at each TAB connector shall be less than or equal to the type 1-H limit
as defined in this clause for the respective frequency span, scaled by -10logio(n), where n is the number of
TAB connectorsin the TAB connector TX min cell group.

6.6.5  Transmitter spurious emissions

6.6.5.1 General

For IAB-DU, the transmitter spurious emission limits shall apply from 9 kHz to 12.75 GHz, excluding the frequency
range from Afosue below the lowest frequency of each supported downlink operating band, up to Afosue above the
highest frequency of each supported downlink operating band, where the Afogue is defined in table 6.6.1-1. For some
operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5" harmonic limit of the
downlink operating band, as specified in ITU-R recommendation SM.329 [16].

For IAB-MT, the transmitter spurious emission limits shall apply from 9 kHz to 12.75 GHz, excluding the frequency
range from Afosue below the lowest frequency of each supported uplink operating band, up to Afosue above the highest
frequency of each supported uplink operating band, where the Afogue is defined in table 6.6.1-2. For some operating
bands, the upper limit is higher than 12.75 GHz in order to comply with the 5" harmonic limit of the uplink operating
band, as specified in ITU-R recommendation SM.329 [16].

For a multi-band connector, for each supported operating band together with Afosue around the band is excluded from
the transmitter spurious emissions reguirement.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for
al transmission modes foreseen by the manufacturer's specification.

Unless otherwise stated, all requirements are measured as mean power (RMS).
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6.6.5.2 Basic limits
6.6.5.2.1 General transmitter spurious emissions requirements

The basic limits of either table 6.6.5.2.1-1 (Category A limits) or table 6.6.5.2.1-2 (Category B limits) shall apply. The
application of either Category A or Category B limits shall be the same as for operating band unwanted emissionsin
clause 6.6.4.

Table 6.6.5.2.1-1: General IAB-DU and IAB-MT transmitter spurious emission limits in FR1, Category

A
Spurious frequency range Basic limit | Measurement Notes
bandwidth
9 kHz — 150 kHz -13 dBm 1 kHz Note 1, Note 4
150 kHz — 30 MHz 10 kHz Note 1, Note 4
30 MHz — 1 GHz 100 kHz Note 1
1 GHz 12.75 GHz 1 MHz Note 1, Note 2
12.75 GHz — 5" harmonic of the 1 MHz Note 1, Note 2, Note 3
upper frequency edge of the DL
operating band in GHz

NOTE 1: Measurement bandwidths as in ITU-R SM.329 [16], s4.1.

NOTE 2: Upper frequency as in ITU-R SM.329 [16], s2.5 table 1.

NOTE 3: For IAB-DU, this spurious frequency range applies only for operating bands for which the
5% harmonic of the upper frequency edge of the DL operating band is reaching beyond
12.75 GHz.
For IAB-MT, this spurious frequency range applies only for operating bands for which the
5% harmonic of the upper frequency edge of the UL operating band is reaching beyond
12.75 GHz.

NOTE 4: This spurious frequency range applies only to IAB-DU type 1-H and IAB-MT type 1-H.

Table 6.6.5.2.1-2: General IAB-DU and IAB-MT transmitter spurious emission limits in FR1, Category

B
Spurious frequency range Basic limit | Measurement Notes
bandwidth
9 kHz — 150 kHz -36 dBm 1 kHz Note 1, Note 4
150 kHz — 30 MHz 10 kHz Note 1, Note 4
30 MHz — 1 GHz 100 kHz Note 1
1 GHz - 12.75 GHz -30 dBm 1 MHz Note 1, Note 2
12.75 GHz — 5™ harmonic of the 1 MHz Note 1, Note 2, Note 3
upper frequency edge of the DL
operating band in GHz

NOTE 1: Measurement bandwidths as in ITU-R SM.329 [16], s4.1.

NOTE 2: Upper frequency as in ITU-R SM.329 [16], s2.5 table 1.

NOTE 3: For IAB-DU, this spurious frequency range applies only for operating bands for which the
5% harmonic of the upper frequency edge of the DL operating band is reaching beyond
12.75 GHz.
For IAB-MT, this spurious frequency range applies only for operating bands for which the
5% harmonic of the upper frequency edge of the UL operating band is reaching beyond
12.75 GHz.

NOTE 4: This spurious frequency range applies only to IAB-DU type 1-H and IAB-MT type 1-H.

6.6.5.2.2 Additional spurious emissions requirements

These requirements may be applied for the protection of system operating in other frequency ranges. The limits may
apply as an optional protection of such systems that are deployed in the same geographical area asthe IAB-Node, or
they may be set by local or regional regulation as a mandatory requirement for an NR operating band. It isin some
cases not stated in the present document whether a requirement is mandatory or under what exact circumstances that a
limit applies, since thisis set by local or regional regulation. An overview of regional requirementsin the present
document is given in clause 4.5.
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Some requirements may apply for the protection of specific equipment (UE, MS and/or BS) or equipment operating in
specific systems (GSM, CDMA, UTRA, E-UTRA, NR, etc.) aslisted below.
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The spurious emission basic limits are provided in table 6.6.5.2.2-1 where requirements for co-existence with the
system listed in the first column apply for IAB-MT and IAB-DU. For a multi-band connector, the exclusions and
conditions in the Note column of table 6.6.5.2.2-1 apply for each supported operating band.

Table 6.6.5.2.2-1: IAB-DU and IAB-MT spurious emissions basic limits for co-existence with systems
operating in other frequency bands
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System type | Frequency range Basic Measurement Note
to co-exist for co-existence limits bandwidth
with requirement
GSM900 921 — 960 MHz -57 dBm 100 kHz
876 — 915 MHz -61 dBm 100 kHz
DCS1800 1805 — 1880 MHz | -47 dBm 100 kHz
1710- 1785 MHz | -61 dBm 100 kHz
PCS1900 1930 — 1990 MHz | -47 dBm 100 kHz
1850 — 1910 MHz | -61 dBm 100 kHz
GSM850 or 869 — 894 MHz -57 dBm 100 kHz
CDMAS850 824 — 849 MHz -61 dBm 100 kHz
UTRA FDD 2110 — 2170 MHz | -52 dBm 1 MHz
Band | or 1920 — 1980 MHz | -49 dBm 1 MHz
E-UTRA Band
1 or NR Band
nl
UTRA FDD 1930 — 1990 MHz | -52 dBm 1 MHz
Band Il or 1850 — 1910 MHz | -49 dBm 1 MHz
E-UTRA Band
2 or NR Band
n2
UTRA FDD 1805 — 1880 MHz | -52 dBm 1 MHz
Band Il or 1710 -1785 MHz | -49 dBm 1 MHz
E-UTRA Band
3 or NR Band
n3
UTRA FDD 2110 — 2155 MHz | -52 dBm 1 MHz
Band IV or
E-UTRA Band
4
1710 - 1755 MHz | -49 dBm 1 MHz
UTRA FDD 869 — 894 MHz -52 dBm 1 MHz
Band V or
E-UTRA Band
5 or NR Band
n5
824 — 849 MHz -49 dBm 1 MHz
UTRA FDD 860 — 890 MHz -52 dBm 1 MHz
Band VI, XIX or| 815 -830 MHz -49 dBm 1 MHz
E-UTRA Band 830 — 845 MHz -49 dBm 1 MHz
6, 18, 19 or NR
Band n18
UTRA FDD 2620 — 2690 MHz | -52 dBm 1 MHz
Band VIl or
E-UTRA Band
7 or NR Band
n7
2500 — 2570 MHz | -49 dBm 1 MHz
UTRA FDD 925 — 960 MHz -52 dBm 1 MHz
Band VIl or
E-UTRA Band
8 or NR Band
n8
880 — 915 MHz -49 dBm 1 MHz
UTRA FDD 1844.9 — 1879.9 | -52 dBm 1 MHz
Band IX or MHz
E-UTRA Band
9
1749.9 -1784.9 | -49 dBm 1 MHz
MHz
UTRA FDD 2110 -2170 MHz | -52 dBm 1 MHz
Band X or
E-UTRA Band
10
1710-1770 MHz | -49 dBm 1 MHz
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UTRA FDD 1475.9 - 1510.9 | -52 dBm 1 MHz
Band Xl or XXI MHz
or
E-UTRA Band
1lor21
1427.9 - 14479 | -49 dBm 1 MHz
MHz
1447.9 — 1462.9 | -49 dBm 1 MHz
MHz
UTRA FDD 729 — 746 MHz | -52 dBm 1 MHz
Band XII or
E-UTRA Band
12 or NR Band
nl2
699 — 716 MHz | -49 dBm 1 MHz
UTRA FDD 746 — 756 MHz | -52 dBm 1 MHz
Band XIIl or
E-UTRA Band
13
777 —787 MHz | -49 dBm 1 MHz
UTRA FDD 758 — 768 MHz | -52 dBm 1 MHz
Band XIV or
E-UTRA Band
14 or NR band
nl4
788 — 798 MHz | -49 dBm 1 MHz
E-UTRABand | 734-746 MHz |-52 dBm 1 MHz
17
704 — 716 MHz | -49 dBm 1 MHz
UTRA FDD 791 -821 MHz | -52 dBm 1 MHz
Band XX or E-
UTRA Band 20
or NR Band
n20
832 -862 MHz | -49 dBm 1 MHz
UTRA FDD 3510 - 3590 MHz | -52 dBm 1 MHz This requirement does not apply to IAB-DU and IAB-
Band XXII or MT operating in band n77 or n78.
E-UTRA Band
22
3410 — 3490 MHz | -49 dBm 1 MHz This requirement does not apply to IAB-DU and |AB-
MT operating in band n77 or n78.
E-UTRA Band | 1525- 1559 MHz | -52 dBm 1 MHz
24
1626.5 — 1660.5 | -49 dBm 1 MHz
MHz
UTRA FDD 1930 — 1995 MHz | -52 dBm 1 MHz
Band XXV or
E-UTRA Band
25 or NR band
n25
1850 — 1915 MHz | -49 dBm 1 MHz
UTRA FDD 859 — 894 MHz | -52 dBm 1 MHz
Band XXVI or
E-UTRA Band
26 or NR Band
n26
814 —849 MHz | -49 dBm 1 MHz
E-UTRA Band 852 — 869 MHz | -52 dBm 1 MHz
27
807 —824 MHz | -49 dBm 1 MHz
E-UTRA Band 758 —803 MHz | -52 dBm 1 MHz
28 or NR Band
n28
703 — 748 MHz | -49 dBm 1 MHz
E-UTRA Band 717 - 728 MHz | -52 dBm 1 MHz

29 or NR Band
n29
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E-UTRA Band
30 or NR Band
n30

2350 — 2360 MHz

-52 dBm

1 MHz

2305 — 2315 MHz

-49 dBm

1 MHz

E-UTRA Band
31

462.5 - 467.5 MHz

-52 dBm

1 MHz

452.5 — 457.5 MHz

-49 dBm

1 MHz

UTRA FDD
band XXXII or
E-UTRA band
32

1452 — 1496 MHz

-52 dBm

1 MHz

UTRA TDD
Band a) or E-
UTRA Band 33

1900 - 1920 MHz

-52 dBm

1 MHz

UTRA TDD
Band a) or E-
UTRA Band 34
or NR band
n34

2010 — 2025 MHz

-52 dBm

1 MHz

UTRA TDD
Band b) or E-
UTRA Band 35

1850 — 1910 MHz

-52 dBm

1 MHz

UTRA TDD
Band b) or E-
UTRA Band 36

1930 — 1990 MHz

-52 dBm

1 MHz

UTRA TDD
Band c) or E-
UTRA Band 37

1910 — 1930 MHz

-52 dBm

1 MHz

UTRA TDD
Band d) or E-
UTRA Band 38
or NR Band
n38

2570 — 2620 MHz

-52 dBm

1 MHz

UTRA TDD
Band f) or E-
UTRA Band 39
or NR band
n39

1880 — 1920MHz

-52 dBm

1 MHz

UTRA TDD
Band e) or E-
UTRA Band 40
or NR Band
n40

2300 — 2400MHz

-52 dBm

1 MHz

E-UTRA Band
41 or NR Band
n41, n90

2496 — 2690 MHz

-52 dBm

1 MHz

This is not applicable IAB-DU and IAB-MT operating in
Band n41l.

E-UTRA Band
42

3400 - 3600 MHz

-52 dBm

1 MHz

This is not applicable to IAB-DU and IAB-MT operating
in Band n77 or n78.

E-UTRA Band
43

3600 — 3800 MHz

-52 dBm

1 MHz

This is not applicable to IAB-DU and IAB-MT operating
in Band n77 or n78.

E-UTRA Band
44

703 — 803 MHz

-52 dBm

1 MHz

E-UTRA Band
45

1447 — 1467 MHz

-52 dBm

1 MHz

E-UTRA Band
46 or NR Band
n46

5150 — 5925 MHz

-52 dBm

1 MHz

E-UTRA Band
47

5855 — 5925 MHz

-52 dBm

1 MHz

E-UTRA Band
48 or NR Band
n48

3550 — 3700 MHz

-52 dBm

1 MHz

This is not applicable to IAB-DU and IAB-MT operating
in Band n77 or n78.

E-UTRA Band
50 or NR band
n50

1432 — 1517 MHz

-52 dBm

1 MHz

E-UTRA Band
51 or NR Band
n51

1427 — 1432 MHz

-52 dBm

1 MHz
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E-UTRA Band | 2483.5 - 2495 MHz | -52 dBm 1 MHz This is not applicable to IAB-DU and IAB-MT operating
53 or NR Band in Band n41.
n53
E-UTRA Band | 2110 —2200 MHz | -52 dBm 1 MHz
65 or NR Band
n65
1920 — 2010 MHz | -49 dBm 1 MHz
E-UTRA Band | 2110 -2200 MHz | -52 dBm 1 MHz
66 or NR Band
n66
1710-1780 MHz | -49 dBm 1 MHz
E-UTRA Band 738 - 758 MHz | -52 dBm 1 MHz
67
E-UTRA Band 753 -783 MHz -52 dBm 1 MHz
68
698-728 MHz -49 dBm 1 MHz
E-UTRA Band | 2570 — 2620 MHz | -52 dBm 1 MHz
69
E-UTRA Band | 1995 - 2020 MHz | -52 dBm 1 MHz
70 or NR Band
n70
1695 — 1710 MHz | -49 dBm 1 MHz
E-UTRA Band 617 — 652 MHz | -52 dBm 1 MHz
71 or NR Band
n71
663 —698 MHz | -49 dBm 1 MHz
E-UTRA Band 461 — 466 MHz | -52 dBm 1 MHz
72
451 — 456 MHz | -49 dBm 1 MHz
E-UTRA Band | 1475- 1518 MHz | -52 dBm 1 MHz
74 or NR Band
n74
1427 — 1470 MHz | -49 dBm 1MHz
E-UTRA Band | 1432 -1517 MHz | -52 dBm 1 MHz
75 or NR Band
n75
E-UTRA Band | 1427 — 1432 MHz | -52 dBm 1 MHz
76 or NR Band
n76
NR Band n77 3.3-4.2GHz -52 dBm 1 MHz This requirement does not apply to IAB-DU and |AB-
MT operating in Band n77 or n78
NR Band n78 3.3-3.8GHz -52 dBm 1 MHz This requirement does not apply to IAB-DU and IAB-
MT operating in Band n77 or n78
NR Band n79 4.4—-5.0GHz -52 dBm 1 MHz This requirement does not apply to IAB-DU and |AB-
MT operating in Band n79
NR Band n80 | 1710-1785 MHz | -49 dBm 1 MHz
NR Band n81 880 — 915 MHz | -49 dBm 1 MHz
NR Band n82 832 - 862 MHz | -49 dBm 1 MHz
NR Band n83 703 — 748 MHz | -49 dBm 1 MHz
NR Band n84 | 1920 — 1980 MHz | -49 dBm 1 MHz
E-UTRA Band 728 — 746 MHz | -52 dBm 1 MHz
85
698 — 716 MHz | -49 dBm 1 MHz
NR Bandn86 | 1710-—1780 MHz | -49 dBm 1 MHz
NR Band n89 824 —849 MHz | -49 dBm 1 MHz
NR Band n91 | 1427 — 1432 MHz | -52 dBm 1 MHz
832 -862 MHz | -49 dBm 1 MHz
NR Band n92 | 1432 —1517 MHz | -52 dBm 1 MHz
832 —862 MHz | -49 dBm 1 MHz
NR Band n93 | 1427 — 1432 MHz | -52 dBm 1 MHz
880 —915 MHz | -49 dBm 1 MHz
NR Band n94 | 1432 —1517 MHz | -52 dBm 1 MHz
880 —915 MHz | -49 dBm 1 MHz
NR Band n95 | 2010 — 2025 MHz | -52 dBm 1 MHz
NR Band n96 | 5925 —7125 MHz | -52 dBm 1 MHz
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NOTE 1: Asdefined in the scope for spurious emissionsin this clause the co-existence requirementsin
table 6.6.5.2.2-1 do not apply for the Afosue frequency range immediately outside the downlink operating
band (see table 5.2-1). Emission limits for this excluded frequency range may be covered by local or
regional requirements.

NOTE 2: Table 6.6.5.2.2-1 assumes that two operating bands, where the frequency rangesin table 5.2-1 would be
overlapping, are not deployed in the same geographical area. For such a case of operation with
overlapping frequency arrangements in the same geographical area, special co-existence requirements
may apply that are not covered by the 3GPP specifications.

6.6.5.2.3 Co-location with base stations and IAB-Nodes

These requirements may be applied for the protection of other BS, IAB-DU or IAB-MT receivers when GSM900,
DCS1800, PCS1900, GSM 850, CDMA850, UTRA FDD, UTRA TDD, E-UTRA, NR BS, IAB-DU or IAB-MT are co-
located with IAB-MT and/or IAB-DU.

The requirements assume a 30 dB coupling loss between transmitter and receiver and are based on co-location with
same class.
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Thebasic limitsarein table 6.6.5.2.3-1 for an IAB-DU and IAB-MT. Requirements for co-location with a system listed
in the first column apply, depending on the declared IAB-DU and IAB-MT class. For a multi-band connector, the
exclusions and conditionsin the Note column of table 6.6.5.2.3-1 shall apply for each supported operating band.

Table 6.6.5.2.3-1: IAB-DU and IAB-MT spurious emissions basic limits for co-location with BS or IAB-
Node
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Co-located system Frequency range for Basic limits Measurement Note
co-location WA MR LA IAB- bandwidth
requirement IAB-DU | IAB-DU | DU and
and LA IAB-
WA MT
IAB-MT
GSM900 876 — 915 MHz -98 -91 -70 100 kHz
dBm dBm dBm
DCS1800 1710 - 1785 MHz -98 -91 -80 100 kHz
dBm dBm dBm
PCS1900 1850 — 1910 MHz -98 -91 -80 100 kHz
dBm dBm dBm
GSM850 or CDMAS850 824 — 849 MHz -98 -91 -70 100 kHz
dBm dBm dBm
UTRA FDD Band | or E- 1920 — 1980 MHz -96 -91 -88 100 kHz
UTRA Band 1 or NR dBm dBm dBm
Band nl
UTRA FDD Band Il or E- 1850 — 1910 MHz -96 -91 -88 100 kHz
UTRA Band 2 or NR dBm dBm dBm
Band n2
UTRA FDD Band Il or E- 1710 - 1785 MHz -96 -91 -88 100 kHz
UTRA Band 3 or NR dBm dBm dBm
Band n3
UTRA FDD Band IV or E- 1710 — 1755 MHz -96 -91 -88 100 kHz
UTRA Band 4 dBm dBm dBm
UTRA FDD Band V or E- 824 — 849 MHz -96 -91 -88 100 kHz
UTRA Band 5 or NR dBm dBm dBm
Band n5
UTRA FDD Band VI, XIX 830 — 845 MHz -96 -91 -88 100 kHz
or E-UTRA Band 6, 19 dBm dBm dBm
UTRA FDD Band VIl or 2500 — 2570 MHz -96 -91 -88 100 kHz
E-UTRA Band 7 or NR dBm dBm dBm
Band n7
UTRA FDD Band VIl or 880 — 915 MHz -96 -91 -88 100 kHz
E-UTRA Band 8 or NR dBm dBm dBm
Band n8
UTRA FDD Band IX or E- | 1749.9 —1784.9 MHz -96 -91 -88 100 kHz
UTRA Band 9 dBm dBm dBm
UTRA FDD Band X or E- 1710 - 1770 MHz -96 -91 -88 100 kHz
UTRA Band 10 dBm dBm dBm
UTRA FDD Band Xl or E- | 1427.9 -1447.9 MHz -96 -91 -88 100 kHz
UTRA Band 11 dBm dBm dBm
UTRA FDD Band Xl or 699 — 716 MHz -96 -91 -88 100 kHz
E-UTRA Band 12 or NR dBm dBm dBm
Band n12
UTRA FDD Band XllII or 777 — 787 MHz -96 -91 -88 100 kHz
E-UTRA Band 13 dBm dBm dBm
UTRA FDD Band XIV or 788 — 798 MHz -96 -91 -88 100 kHz
E-UTRA Band 14 or NR dBm dBm dBm
Band n14
E-UTRA Band 17 704 — 716 MHz -96 -91 -88 100 kHz
dBm dBm dBm
E-UTRA Band 18 or NR 815 — 830 MHz -96 -91 -88 100 kHz
Band n18 dBm dBm dBm
UTRA FDD Band XX or 832 — 862 MHz -96 -91 -88 100 kHz
E-UTRA Band 20 or NR dBm dBm dBm
Band n20
UTRA FDD Band XXl or 1447.9 — 1462.9 MHz -96 -91 -88 100 kHz
E-UTRA Band 21 dBm dBm dBm
UTRA FDD Band XXII or 3410 — 3490 MHz -96 -91 -88 100 kHz This is not
E-UTRA Band 22 dBm dBm dBm applicable to
IAB-DU and IAB-
MT operating in
Band n77 or n78
E-UTRA Band 23 2000 — 2020 MHz -96 -91 -88 100 kHz
dBm dBm dBm
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E-UTRA Band 24 1626.5 — 1660.5 MHz -96 -91 -88 100 kHz
dBm dBm dBm
UTRA FDD Band XXV or 1850 — 1915 MHz -96 -91 -88 100 kHz
E-UTRA Band 25 or NR dBm dBm dBm
Band n25
UTRA FDD Band XXVI or 814 — 849 MHz -96 -91 -88 100 kHz
E-UTRA Band 26 or NR dBm dBm dBm
Band n26
E-UTRA Band 27 807 — 824 MHz -96 -91 -88 100 kHz
dBm dBm dBm
E-UTRA Band 28 or NR 703 — 748 MHz -96 -91 -88 100 kHz
Band n28 dBm dBm dBm
E-UTRA Band 30 or NR 2305 - 2315 MHz -96 -91 -88 100 kHz
Band n30 dBm dBm dBm
E-UTRA Band 31 4525 — 457.5 MHz -96 -91 -88 100 kHz
dBm dBm dBm
UTRA TDD Band a) or E- 1900 — 1920 MHz -96 -91 -88 100 kHz
UTRA Band 33 dBm dBm dBm
UTRA TDD Band a) or E- 2010 - 2025 MHz -96 -91 -88 100 kHz
UTRA Band 34 or NR dBm dBm dBm
band n34
UTRA TDD Band b) or E- 1850 — 1910 MHz -96 -91 -88 100 kHz
UTRA Band 35 dBm dBm dBm
UTRA TDD Band b) or E- 1930 — 1990 MHz -96 -91 -88 100 kHz
UTRA Band 36 dBm dBm dBm
UTRA TDD Band c) or E- 1910 — 1930 MHz -96 -91 -88 100 kHz
UTRA Band 37 dBm dBm dBm
UTRA TDD Band d) or E- 2570 — 2620 MHz -96 -91 -88 100 kHz
UTRA Band 38 or NR dBm dBm dBm
Band n38
UTRA TDD Band f) or E- 1880 — 1920MHz -96 -91 -88 100 kHz
UTRA Band 39 or NR dBm dBm dBm
band n39
UTRA TDD Band e) or E- 2300 — 2400MHz -96 -91 -88 100 kHz
UTRA Band 40 or NR dBm dBm dBm
Band n40
E-UTRA Band 41 or NR 2496 — 2690 MHz -96 -91 -88 100 kHz This is not
Band n41, n90 dBm dBm dBm applicable to
IAB-DU and IAB-
MT operating in
Band n41
E-UTRA Band 42 3400 — 3600 MHz -96 -91 -88 100 kHz This is not
dBm dBm dBm applicable to
IAB-DU and IAB-
MT operating in
Band n77 or n78
E-UTRA Band 43 3600 — 3800 MHz -96 -91 -88 100 kHz This is not
dBm dBm dBm applicable to
IAB-DU and IAB-
MT operating in
Band n77 or n78
E-UTRA Band 44 703 — 803 MHz -96 -91 -88 100 kHz
dBm dBm dBm
E-UTRA Band 45 1447 — 1467 MHz -96 -91 -88 100 kHz
dBm dBm dBm
E-UTRA Band 46 or NR 5150 — 5925 MHz N/A -91 -88 100 kHz
Band n46 dBm dBm
E-UTRA Band 48 or NR 3550 — 3700 MHz -96 -91 -88 100 kHz This is not
Band n48 dBm dBm dBm applicable to
IAB-DU and IAB-
MT operating in
Band n77 or n78
E-UTRA Band 50 or NR 1432 — 1517 MHz -96 -91 -88 100 kHz
Band n50 dBm dBm dBm
E-UTRA Band 51 or NR 1427 — 1432 MHz N/A N/A -88 100 kHz
Band n51 dBm
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E-UTRA Band 53 or NR 2483.5 — 2495 MHz N/A -91 -88 100 kHz This is not
Band n53 dBm dBm applicable to
IAB-DU and IAB-
MT operating in
Band n41
E-UTRA Band 65 or NR 1920 — 2010 MHz -96 -91 -88 100 kHz
Band n65 dBm dBm dBm
E-UTRA Band 66 or NR 1710 - 1780 MHz -96 -91 -88 100 kHz
Band n66 dBm dBm dBm
E-UTRA Band 68 698 — 728 MHz -96 -91 -88 100 kHz
dBm dBm dBm
E-UTRA Band 70 or NR 1695 — 1710 MHz -96 -91 -88 100 kHz
Band n70 dBm dBm dBm
E-UTRA Band 71 or NR 663 — 698 MHz -96 -91 -88 100 kHz
Band n71 dBm dBm dBm
E-UTRA Band 72 451 — 456 MHz -96 -91 -88 100 kHz
dBm dBm dBm
E-UTRA Band 74 or NR 1427 — 1470 MHz -96 -91 -88 100 kHz
Band n74 dBm dBm dBm
NR Band n77 3.3-4.2GHz -96 -91 -88 100 kHz This is not
dBm dBm dBm applicable to
IAB-DU and IAB-
MT operating in
Band n77 or n78
NR Band n78 3.3-3.8GHz -96 -91 -88 100 kHz This is not
dBm dBm dBm applicable to
IAB-DU and IAB-
MT operating in
Band n77 or n78
NR Band n79 4,4 -5.0 GHz -96 -91 -88 100 kHz This is not
dBm dBm dBm applicable to
IAB-DU and IAB-
MT operating in
Band n79
NR Band n80 1710 - 1785 MHz -96 -91 -88 100 kHz
dBm dBm dBm
NR Band n81 880 — 915 MHz -96 -91 -88 100 kHz
dBm dBm dBm
NR Band n82 832 — 862 MHz -96 -91 -88 100 kHz
dBm dBm dBm
NR Band n83 703 — 748 MHz -96 -91 -88 100 kHz
dBm dBm dBm
NR Band n84 1920 — 1980 MHz -96 -91 -88 100 kHz
dBm dBm dBm
E-UTRA Band 85 698 — 716 MHz -96 -91 -88 100 kHz
dBm dBm dBm
NR Band n86 1710 - 1780 MHz -96 -91 -88 100 kHz
dBm dBm dBm
NR Band n89 824 — 849 MHz -96 -91 -88 100 kHz
dBm dBm dBm
NR Band n91 832 — 862 MHz N/A N/A -88 100 kHz
dBm
NR Band n92 832 - 862 MHz -96 -91 -88 100 kHz
dBm dBm dBm
NR Band n93 880 — 915 MHz N/A N/A -88 100 kHz
dBm
NR Band n94 880 — 915 MHz -96 -91 -88 100 kHz
dBm dBm dBm
NR Band n95 2010 — 2025 MHz -96 -91 -88 100 kHz
dBm dBm dBm
NR Band n96 5925 - 7125 MHz N/A -90 -87 100 kHz
dBm dBm
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NOTE 1: Asdefined in the scope for spurious emissions in this clause, the co-location requirementsin
table 6.6.5.2.3-1 do not apply for the frequency range extending Afosue immediately outside the transmit
frequency range of alAB-MT and IAB-DU. The current state-of-the-art technology does not alow a
single generic solution for co-location with other system on adjacent frequencies for 30dB antennato
antenna minimum coupling loss. However, there are certain site-engineering solutions that can be used.
These techniques are addressed in TR 25.942 [4].

NOTE 2: Table 6.6.5.2.3-1 assumes that two operating bands, where the corresponding transmit and receive
frequency ranges in table 5.2-1 would be overlapping, are not deployed in the same geographical area.
For such a case of operation with overlapping frequency arrangements in the same geographical area,
special co-location requirements may apply that are not covered by the 3GPP specifications.

6.6.5.3 Minimum requirements for IAB-DU and IAB-MT type 1-H

The Tx spurious emissions requirements for |AB-DU type 1-H and |AB-MT type 1-H are that for each TAB connector
TX min cell group and each applicable basic limit in clause 6.6.5.2, the power summation of emissions at the TAB
connectors of the TAB connector TX min cell group shall not exceed alimit specified as the basic limit + X, where X =
10l0g10(NTxU,countedpercall), Unless stated differently in regional regulation.

NOTE: Conformance to the IAB-DU type 1-H and IAB-MT type 1-H spurious emission requirement can be
demonstrated by meeting at least one of the following criteria as determined by the manufacturer:

1) The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell
group shall be less than or equal to the limit as defined in this clause for the respective frequency span.

Or

2) The unwanted emissions power at each TAB connector shall be less than or equal to the type 1-H limit as
defined in this clause for the respective frequency span, scaled by -10lo0gio(n), where n is the number of
TAB connectorsin the TAB connector TX min cell group.

6.7 Transmitter intermodulation

6.7.1 General

The transmitter intermodulation requirement is a measure of the capability of the transmitter unit to inhibit the
generation of signalsin its non-linear elements caused by presence of the wanted signal and an interfering signal
reaching the transmitter unit via the antenna, RDN and antenna array. The requirement shall apply during the
transmitter ON period and the transmitter transient period.

For IAB type 1-H, the transmitter intermodulation level is the power of the intermodulation products when an interfering
signal isinjected into the TAB connector.

For | AB type 1-H, there are two types of transmitter intermodul ation cases captured by the transmitter intermodulation
requirement:

1) Co-location transmitter intermodulation in which the interfering signal is from a co-located base station or IAB.

2) Intra-system transmitter intermodulation in which the interfering signal is from other transmitter units within the
IAB type 1-H.

For | AB type 1-H, the co-location transmitter intermodulation requirement is considered sufficient if the interference
signal for the co-location requirement is higher than the declared interference signal for intra-system transmitter
intermodulation requirement.
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6.7.2 Minimum requirements for IAB-DU type 1-H and IAB-MT type 1-H

6.7.2.1 Co-location minimum requirements

The transmitter intermodulation level shall not exceed the unwanted emission limitsin clauses 7.6 in the presence of an
NR interfering signal according to table 6.7. 2.1-1

The reguirement is applicable outside the |AB RF Bandwidth edges. The interfering signal offset is defined relative to
the |AB RF Bandwidth edges or Radio Bandwidth edges.

For TAB connectors supporting operation in non-contiguous spectrum, the requirement is also applicable inside a sub-
block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The
interfering signal offset is defined relative to the sub-block edges.

For multi-band connector, the requirement shall apply relative to the IAB RF Bandwidth edges of each operating band.
In case theinter RF Bandwidth gap isless than 3* BWchame (Where BWehanne IS the minimal |AB-DU channel
bandwidth or IAB-MT channel bandwidth of the band), the requirement in the gap shall apply only for interfering signal
offsets where the interfering signal falls completely within the inter RF Bandwidth gap.

Table 6.7. 2.1-1: Interfering and wanted signals for the co-location transmitter intermodulation
requirement

Parameter Value
Wanted signal type NR single carrier, or multi-carrier, or
multiple intra-band contiguously or non-
contiguously aggregated carriers
Interfering signal type NR signal, the minimum IAB channel
bandwidth (BWchanne) With 15 kHz SCS
of the band defined in clause 5.3.5.
Interfering signal level Rated total output power per TAB
connector (Prated Tasc) in the operating
band — 30 dB

Interfering signal centre frequency offset from the 1 _
lower/upper edge of the wanted signal or edge of sub- fote = TBW, o n_E , forn=1, 2 and
block inside a gap

3

NOTE 1: Interfering signal positions that are partially or completely outside of any downlink
operating band of the TAB connector are excluded from the requirement, unless the
interfering signal positions fall within the frequency range of adjacent downlink operating
bands in the same geographical area.

NOTE 2: In Japan, NOTE 1 is not applied in Band n77, n78, n79.

6.7.2.2 Intra-system minimum requirements

The transmitter intermodulation level shall not exceed the unwanted emission limitsin clauses 6.6 in the presence of an
NR interfering signal according to table 6.7. 2.2-1.
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Table 6.7.2.2-1: Interfering and wanted signals for
intra-system transmitter intermodulation requirement

Parameter Value

Wanted signal type NR signal

Interfering signal type NR signal of the same IAB channel
bandwidth and SCS as the wanted signal
(Note 1).

Interfering signal level Power level declared by the IAB
manufacturer (Note 2).

Frequency offset between interfering signal and wanted |0 MHz

signal

NOTE 1: The interfering signal shall be incoherent with the wanted signal.

NOTE 2: The declared interfering signal power level at each TAB connector is the sum of the co-
channel leakage power coupled via the combined RDN and Antenna Array from all the
other TAB connectors, but does not comprise power radiated from the Antenna Array and
reflected back from the environment. The power at each of the interfering TAB connectors
iS Prated,c.TABC.

7 Conducted receiver characteristics

7.1 General

Conducted receiver characteristics are specified at TAB connector for | AB type 1-H, with full complement of
transceivers for the configuration in normal operating condition.

Unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirementsin
clause 7:

Requirements apply during the receive period.
- Requirements shall be met for any transmitter setting.

- Throughput regquirements defined for the conducted receiver characteristics do not assume HARQ
retransmissions.

- When|AB-DU or IAB-MT is configured to receive multiple carriers, all the throughput requirements are
applicable for each received carrier.

- For ACS, blocking and intermodulation characteristics, the negative offsets of the interfering signal apply
relative to the lower 1AB RF Bandwidth edge or sub-block edge inside a sub-block gap, and the positive offsets
of the interfering signal apply relative to the upper 1AB RF Bandwidth edge or sub-block edge inside a sub-block

gap.

NOTE 1. In normal operating condition the IAB-DU and IAB-MT in TDD operation are configured to TX OFF
power during receive period.

7.2 Reference sensitivity level

7.2.1 IAB-DU reference sensitivity level

7211 General

The reference sensitivity power level Preesens iS the minimum mean power received at the TAB connector for |AB-DU
type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
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7.21.2 Minimum requirements for IAB-DU type 1-H

The wide area | AB-DU reference sensitivity level is specified the same as the wide area BS reference sensitivity level
requirement for BStype 1-H in TS 38.104 [ 2], subclause 7.2.2, where references to BS channel bandwidth apply to | AB-
DU channel bandwidth.

The medium range IAB-DU reference sensitivity level is specified the same as the medium range BS reference
sensitivity level requirement for BStype 1-H in TS 38.104 [2], subclause 7.2.2, where references to BS channel
bandwidth apply to |AB-DU channel bandwidth.

Thelocal areal AB-DU reference sensitivity level is specified the same as the local area BS reference sensitivity level
requirement for BStype 1-H in TS 38.104 [2], subclause 7.2.2, where references to BS channel bandwidth apply to | AB-
DU channel bandwidth.

Referenced requirements applying to NB 0T are not applicable to the IAB-DU

7.2.2 IAB-MT reference sensitivity level

The throughput shall be > 95% of the maximum throughput of the reference measurement channel as specified in annex
A.1 with parameters specified in table 7.2.2-1 for Wide ArealAB-MT and intable 7.2.2-2 for Local Areal AB-MT.

Table 7.2.2-1: Void

Table 7.2.2-2: Void

7221 General

The reference sensitivity power level Prersens iS the minimum mean power received at the TAB connector for lAB-MT
type 1-H at which athroughput requirement shall be met for a specified reference measurement channel.

7222 Minimum requirements for IAB-MT type 1-H

The throughput shall be > 95% of the maximum throughput of the reference measurement channel as specified in annex
A.1 with parameters specified in table 7.2.2.2-1 for Wide ArealAB-MT and in table 7.2.2.2-2 for Local Areal AB-MT.

Table 7.2.2.2-1: Wide Area IAB-MT reference sensitivity levels

IAB-MT channel Sub-carrier Reference measurement channel Reference sensitivity
bandwidth (MHz) spacing (kHz) power level, Prersens
(dBm)
10, 15 30 G-FR1-A1-22 (Note 1) -102.0
10, 15 60 G-FR1-Al1-23 (Note 1) -99.0
20, 25, 30, 40, 50, 60,
70,80, 90, 100 30 G-FR1-Al1-25 (Note 1) -95.4
20, 25, 30, 40, 50, 60,
70, 80, 90, 100 60 G-FR1-A1-26 (Note 1) -95.6

NOTE 1: Prersens is the power level of a single instance of the reference measurement channel. This requirement
shall be met for each consecutive application of a single instance of the reference measurement channel
mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the
reference measurement channel each, except for one instance that might overlap one other instance to
cover the full IAB-MT channel bandwidth.
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Table 7.2.2.2-2: Local Area IAB-MT reference sensitivity levels

IAB-MT channel Sub-carrier Reference measurement channel | Reference sensitivity power
bandwidth (MHz) spacing (kHz) level, Prersens
(dBm)
10, 15 30 G-FR1-A1-22 (Note 1) -94.0
10, 15 60 G-FR1-A1-23 (Note 1) -91.0
20, 25, 30, 40, 50, 60, 30
70, 80, 90, 100 G-FR1-A1-25 (Note 1) -87.4
20, 25, 30, 40, 50, 60, 60
70,80, 90, 100 G-FR1-A1-26 (Note 1) -87.6

NOTE 1: Prersens is the power level of a single instance of the reference measurement channel. This requirement shall
be met for each consecutive application of a single instance of the reference measurement channel mapped
to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference
measurement channel each, except for one instance that might overlap one other instance to cover the full
IAB-MT channel bandwidth.

7.3 Dynamic range

7.3.1 IAB-DU dynamic range

7.3.1.1 General

The dynamic range is specified as a measure of the capability of the receiver to receive awanted signal in the presence
of aninterfering signal at the TAB connector for |AB-DU type 1-H inside the received |AB-DU channel bandwidth. In
this condition, a throughput requirement shall be met for a specified reference measurement channel. The interfering
signal for the dynamic range requirement isan AWGN signal.

7.3.1.2 Minimum requirement for IAB-DU type 1-H

The wide area IAB-DU dynamic range is specified the same as the wide area BS dynamic requirement for BS type 1-H
in TS 38.104 [2], subclause 7.3.2, where references to BS channel bandwidth apply to |AB-DU channel bandwidth.

The medium range IAB-DU dynamic range is specified the same as the medium range BS dynamic range requirement
for BStype 1-H in TS 38.104 [ 2], subclause 7.3.2, where references to BS channel bandwidth apply to |AB-DU channel
bandwidth.

Thelocal areal AB-DU dynamic range is specified the same as the local area BS dynamic range requirement for BS
type 1-H in TS 38.104 [ 2], subclause 7.3.2, where references to BS channel bandwidth apply to IAB-DU channel
bandwidth.

Referenced requirements applying to NB 0T are not applicable to the IAB-DU

7.4 In-band selectivity and blocking

7.4.1  Adjacent Channel Selectivity (ACS)

74.1.1 General
Adjacent channel selectivity (ACS) is ameasure of the receiver's ability to receive awanted signal at its assigned

channel frequency at the TAB connector for IAB-MT type 1-H or IAB-DU type 1-H in the presence of an adjacent
channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system.
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7.4.1.2 Minimum requirement for IAB-DU type 1-H
Minimum requirement is the same as specified for BS type 1-H in TS38.104[2], subclause 7.4.1.2.

7.4.1.3 Minimum requirement for IAB-MT type 1-H
The throughput shall be > 95% of the maximum throughput of the reference measurement channel.

For IAB-MT, the wanted and the interfering signal coupled to the IAB-MT type 1-H TAB connector are specified in
table 7.4.1.3-1 and the frequency offset between the wanted and interfering signal in table 7.4.1.3-2 for ACS. The
reference measurement channel for the wanted signal isidentified intable 7.2.2-1 and 7.2.2-2 for each |AB-MT channel
bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex
F.

The ACS requirement is applicable outside the |AB-MT RF Bandwidth or Radio Bandwidth. The interfering signal
offset is defined relative to the IAB-MT RF Bandwidth edges or Radio Bandwidth edges.

For IAB-MT operating in non-contiguous spectrum within any operating band, the ACS requirement shall apply in
addition inside any sub-block gap, in case the sub-block gap size is at least as wide asthe NR interfering signal in table
7.4.1.3-2. Theinterfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For a multi-band connector, the ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the
Inter RF Bandwidth gap sizeis at least as wide asthe NR interfering signal in table 7.4.1.3-2. The interfering signal
offset is defined relative to the IAB-MT RF Bandwidth edges inside the Inter RF Bandwidth gap.

Minimum conducted requirement is defined at the TAB connector for IAB-MT type 1-H.

Table 7.4.1.3-1: ACS requirement for IAB-MT

IAB-MT channel Wanted signal Interfering signal mean
bandwidth of the mean power power (dBm)
lowest/highest (dBm)
carrier received
(MHz)
10, 15, 20, Prersens + 6 dB Wide Area IAB-MT: -52
25, 30, 40, 50, 60, Local Area IAB-MT: -44
70, 80, 90, 100
(Note 1)
NOTE 1: The SCS for the lowest/highest carrier received is the lowest
SCS supported by the IAB-MT for that bandwidth.
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Table 7.4.1.3-2: IAB-MT ACS interferer frequency offset values

IAB-MT channel Interfering signal centre Type of interfering signal
bandwidth of the frequency offset from the
lowest/highest lower/upper IAB-MT RF
carrier received Bandwidth edge or sub-
(MHz) block edge inside a sub-
block gap (MHz)
10 +2.5075 5 MHz CP-OFDM NR signal
15 kHz SCS, 25 RBs
15 +2.5125
20 +2.5025
25 +9.4675 20 MHz CP-OFDM NR signal
15 kHz SCS, 100 RBs
30 +9.4725
40 +9.4675
50 +9.4625
60 +9.4725
70 +9.4675
80 +9.4625
90 +9.4725
100 +9.4675

7.4.2 In-band blocking

7.4.2.1 General

Thein-band blocking characteristics is a measure of the receiver's ability to receive a wanted signal at its assigned
channel at the TAB connector for |AB-DU type 1-H and |AB-MT type 1-H in the presence of an unwanted interferer,
whichisan NR signal for general blocking or an NR signal with one resource block for narrowband blocking.

7.4.2.2 Minimum requirement for IAB-DU type 1-H

Minimum requirement is the same as specified for BS type 1-H in TS38.104[ 2], subclause 7.4.2.2.

7.4.2.3 Minimum requirement for IAB-MT type 1-H

The throughput shall be = 95% of the maximum throughput of the reference measurement channel, with a wanted and
an interfering signal coupled to IAB-MT type 1-H TAB connector using the parametersin tables 7.4.2.3-1, 7.4.2.3-2 and
7.4.2.3-3 for general blocking and narrowband blocking requirements. The reference measurement channel for the
wanted signal isidentified in clause 7.2.2 for each |AB-MT channel bandwidth and further specified in annex A.1. The
characteristics of the interfering signal is further specified in annex F.

The in-band blocking requirements apply outside the IAB-MT RF Bandwidth or Radio Bandwidth. The interfering
signal offset is defined relative to the IAB-MT RF Bandwidth edges or Radio Bandwidth edges.

The in-band blocking requirement shall apply from Fo jow - Afoos t0 For nigh + Afoos. The Afoog for wide area IAB-MT
type 1-H isdefined in table 7.4.2.3-0.

Minimum conducted requirement is defined at the TAB connector for IAB-MT type 1-H.

Table 7.4.2.3-0: Afoos offset for NR operating bands

IAB-MT type Operating band characteristics Afoos (MHz)
IAB-MT type 1-H | Fouigh — FoLjow < 100 MHZ 20
100 MHz < FpL high — FpLjow < 900 MHz 60

For an IAB-MT operating in non-contiguous spectrum within any operating band, the in-band blocking requirements
apply in addition inside any sub-block gap, in case the sub-block gap sizeis at least as wide as twice the interfering
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signal minimum offset in tables 7.4.2.3-1. The interfering signal offset is defined relative to the sub-block edges inside
the sub-block gap.

For a multi-band connector, the blocking requirements apply in the in-band blocking frequency ranges for each
supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter
RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in tables 7.4.2.3-1.

For an IAB-MT operating in non-contiguous spectrum within any operating band, the narrowband blocking
requirement shall apply in addition inside any sub-block gap, in case the sub-block gap sizeis at least as wide asthe
channel bandwidth of the NR interfering signal in Table 7.4.2.3-3. The interfering signal offset is defined relative to the
sub-block edges inside the sub-block gap.

For a multi-band connector, the narrowband blocking requirement shall apply in addition inside any Inter RF
Bandwidth gap, in case the Inter RF Bandwidth gap sizeis at least as wide asthe NR interfering signal in Table 7.4.2.3-
3. Theinterfering signal offset is defined relative to the IAB-MT RF Bandwidth edges inside the Inter RF Bandwidth
gap.

Table 7.4.2.3-1: IAB-MT general blocking requirement

IAB-MT channel Wanted signal Interfering signal Interfering signal Type of interfering
bandwidth of the mean power mean power (dBm) centre frequency signal
lowest/highest (dBm) minimum offset
carrier received from the
(MHz) lower/upper IAB-

MT RF Bandwidth
edge or sub-block

edge inside a sub-
block gap (MHz)

10, 15, 20 Prersens + 6 dB Wide Area IAB-MT: -43 7.5 5 MHz CP-OFDM NR
Local Area IAB-MT: -35 signal

15 kHz SCS, 25 RBs

25, 30, 40, 50, 60, Prersens + 6 dB Wide Area IAB-MT: -43 +30 20 MHz CP-OFDM NR
70, 80, 90, 100 Local Area IAB-MT: -35 signal

15 kHz SCS, 100 RBs

NOTE:  Prersens depends on the RAT. For NR, Prersens depends also on the IAB-MT channel bandwidth as specified
in tables 7.2.2-1, 7.2.2-2.

Table 7.4.2.3-2: IAB-MT narrowband blocking requirement

IAB-MT channel Wanted signal Interfering signal mean
bandwidth of the mean power power (dBm)

lowest/highest (dBm)

carrier received

(MHz)

10, 15, 20, 25, 30, Prersens + 6 dB Wide Area IAB-MT: -49

40, 50, 60, 70, Local ArealAB-MT: -41
80,90, 100 (Note 1)

NOTE 1: The SCS for the lowest/highest carrier received is the
lowest SCS supported by the IAB-MT for that IAB-MT
channel bandwidth

NOTE 2: Prersens depends on the IAB-MT channel bandwidth as
specified in tables 7.2.2-1 and 7.2.2-2.

NOTE 3: 7.5 kHz shift is not applied to the wanted signal.
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Table 7.4.2.3-3: IAB-MT narrowband blocking interferer frequency offsets

IAB-MT channel Interfering RB centre Type of interfering signal
bandwidth of frequency offset to the
the lower/upper IAB-MT RF
lowest/highest Bandwidth edge or sub-
carrier received block edge inside a sub-
(MHz) block gap (kHz) (Note 2)
5 MHz CP-OFDM NR signal,
15 kHz SCS, 1 RB
10 +(355+m*180),
m=0, 1, 2,3,4,9,14,19,24
15 +(360+m*180),
m=0,1,2,3,4,9,14,19,24
20 +(350+m*180),
m=0,1,2,3,4,9, 14,19, 24
25 +(565+m*180), 3
m=0, 1, 2, 3, 4, 29, 54, 79, 99
30 +(570+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
40 +(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
50 +(560+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
60 +(570+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
70 +(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
80 +(560+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
90 +(570+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
100 +(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
NOTE 1: Interfering signal consisting of one resource block positioned at the stated
offset, the channel bandwidth of the interfering signal is located
adjacently to the lower/upper IAB-MT RF Bandwidth edge or sub-block
edge inside a sub-block gap.
NOTE 2: The centre of the interfering RB refers to the frequency location between
the two central subcarriers.

7.5 Out-of-band blocking

75.1 General

The out-of-band blocking characteristics is a measure of the receiver ability to receive a wanted signa at its assigned
channel at the TAB connector for |AB-DU type 1-H and IAB-MT type 1-H in the presence of an unwanted interferer out
of the operating band, which isa CW signal for out-of-band blocking.

7.5.2 Void

7.5.3 Minimum requirement for IAB-DU type 1-H

Minimum requirement is the same as specified for BStype 1-H in TS 38.104 [2], subclause 7.5.2.

7.5.4  Co-location minimum requirements for IAB-DU type 1-H

Minimum requirement is the same as specified for BStype 1-H in TS 38.104 [ 2], subclause 7.5.3.
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7.5.5 Minimum requirement for IAB-MT type 1-H

The throughput shall be > 95% of the maximum throughput of the reference measurement channel, with a wanted and
an interfering signal coupled to | AB-Node type 1-H TAB connector using the parametersin table 7.5.5-2. The reference
measurement channel for the wanted signal isidentified in subclause 7.2.1 and subclause 7.2.2 for each 1AB-Node
channel bandwidth and further specified in annex A.1.

The out-of-band blocking requirement apply from 1 MHz to FpL jow - Afooe and from Fo high + Afoos up to 12750 MHz.
The Afoog for IAB-MT type 1-H is defined in table 7.5.5-1.

Table 7.5.5-1: Afoos Offset for NR operating bands

IAB-MT type Operating band characteristics Afoos (MHz)
type 1-H FoL high — FoLlow < 100 MHz 20
100 MHz = Fpthigh — FoL,jow < 900 MHz 60

Minimum conducted requirement is defined and at the TAB connector for IAB-MT type 1-H.

For a multi-band connector, the requirement in the out-of-band blocking frequency ranges apply for each operating
band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to
clause 7.4.2.2 shall be excluded from the out-of-band blocking requirement.

Table 7.5.5-2: Out-of-band blocking performance requirement for NR

Wanted Signal Interfering Type of Interfering
mean power Signhal mean Signal
(dBm) power (dBm)

Prersens +6 dB -15 CW carrier

(Note)

NOTE 1: For NR, Prersens depends also on the IAB-MT
channel bandwidth as specified in subclause 7.2.1
and subclause 7.2.2.

7.5.6 Co-location minimum requirements for IAB-MT type 1-H

This additional blocking requirement may be applied for the protection of IAB-MT receivers when GSM, CDMA,
UTRA, E-UTRA, NR BS or IAB-Node operating in a different frequency band are co-located with an lAB Node. The
requirement is applicable to all IAB-MT channel bandwidths supported by the |AB Node.

The requirements in this clause assume a 30 dB coupling loss between interfering transmitter and |AB Node receiver
and are based on co-location with base stations of the same class.

The throughput shall be > 95% of the maximum throughput of the reference measurement channel, with a wanted and
an interfering signal coupled to 1AB type 1-H TAB connector input using the parametersin table 7.5.6-1 for all the |AB
Node classes. The reference measurement channel for the wanted signal isidentified in subclause 7.2.1 and subclause
7.2.2 for each IAB-MT channel bandwidth and further specified in annex A.1.

The blocking requirement for co-location with BS or IAB-Node in other bands is applied for all operating bands for
which co-location protection is provided.

Minimum conducted requirement is defined at the TAB connector for IAB-MT type 1-H.
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Table 7.5.6-1: Blocking performance requirement for the IAB Node

Frequency range of | Wanted signal Interfering signal Interfering Type of
interfering signal mean power mean power for signal mean interfering
(dBm) WA IAB Node power for LA signal
(dBm) IAB Node
(dBm)
Frequency range of Prersens +6dB +16 x (Note 2) CW carrier
co-located downlink (Note 1)
operating band

NOTE 1: Prersens depends on the IAB-MT channel bandwidth as specified in subclause 7.2.1
and subclause 7.2.2.
NOTE 2: x =-7 dBm for IAB-MT co-located with Pico GSM850 or Pico CDMA850
x = -4 dBm for IAB-MT co-located with Pico DCS1800 or Pico PCS1900
x = -6 dBm for IAB-MT co-located with UTRA bands or E-UTRA bands or NR bands
NOTE 3: The requirement does not apply when the interfering signal falls within any of the
supported downlink operating band(s) or in Afoos immediately outside any of the
supported downlink operating band(s).

7.6 Receiver spurious emissions

7.6.1 General

The receiver spurious emissions power is the power of emissions generated or amplified in areceiver unit that appear at
the TAB connector (for IAB-DU type 1-H and |AB-MT type 1-H). The requirements apply to all IAB-DU and IAB-MT
with separate RX and TX TAB connectors.

For TAB connectors supporting both RX and TX in TDD, the requirements apply during the transmitter OFF period.

For RX-only multi-band connectors, the spurious emissions requirements are subject to exclusion zonesin each
supported operating band. For multi-band connectors that both transmit and receive in operating band supporting TDD,
RX spurious emissions requirements are applicable during the TX OFF period, and are subject to exclusion zonesin
each supported operating band.

For IAB-DU type 1-H and IAB-MT type 1-H manufacturer shall declare TAB connector RX min cell groups. The
declaration is done separately for IAB-DU and IAB-MT. Every TAB connector of |AB-DU type 1-H and |AB-MT type
1-H supporting reception in an operating band shall map to one TAB connector RX min cell group, where mapping of
TAB connectors to cells/beams is implementation dependent.

The number of active receiver unitsthat are considered when calculating the conducted RX spurious emission limits
(Nrxu,counted) for IAB-DU type 1-H and IAB-MT type 1-H is calculated as follows:

NRXU,counted =mi n(NRXU,active, 8 x Ncells)

NRrxu,countedpercell 1S Used for scaling of basic limits and is derived as Nrxu,countedpercell = Nrxu,counted / Neaits, Where Negis iS
defined in clause 6.1.

NOTE:  Nrxu,acive IS the number of actually active receiver units and isindependent to the declaration of Negis.
7.6.2 IAB-DU receiver spurious emissions

7.6.2.1 Basic limits

The receiver spurious emissions basic limits are provided in table 7.6.2.1-1.
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Table 7.6.2.1-1: General IAB-DU receiver spurious emissions limits

Spurious frequency | Basic limits Measurement Note
range bandwidth
30 MHz — 1 GHz -57 dBm 100 kHz Note 1
1 GHz-12.75 GHz -47 dBm 1 MHz Note 1, Note 2
12.75 GHz — 5t -47 dBm 1 MHz Note 1, Note 2, Note 3

harmonic of the upper
frequency edge of the
UL operating band in

GHz

NOTE 1: Measurement bandwidths as in ITU-R SM.329 [16], s4.1.

NOTE 2: Upper frequency as in ITU-R SM.329 [16], s2.5 table 1.

NOTE 3: This spurious frequency range applies only for operating bands for which the 5" harmonic of the
upper frequency edge of the ULoperating band is reaching beyond 12.75 GHz.

NOTE 4: The frequency range from Afosue below the lowest frequency of the IAB transmitter operating band
to Afosue above the highest frequency of the IAB transmitter operating band may be excluded from
the requirement. Afosue is defined in clause [6.6.1]. For multi-band connectors, the exclusion
applies for all supported operating bands.

7.6.2.2 Minimum requirement for IAB-DU type 1-H

The RX spurious emissions requirements for |AB-DU type 1-H are that for each applicable basic limit specified in
table 7.6.2.1-1 for each TAB connector RX min cell group, the power sum of emissions at respective TAB connectors
shall not exceed the BS limits specified as the basic limits + X, where X = 10l0g10(Nrxu,countedperceit), Unless stated

differently in regional regulation.

The RX spurious emission requirements are applied per the TAB connector RX min cell group for al the configurations
supported by the BS.

NOTE:

1

2)

7.6.3

7.6.3.1
ThelAB-MT

Conformance to the IAB-DU receiver spurious emissions requirement can be demonstrated by meeting at
least one of the following criteria as determined by the manufacturer:

The sum of the spurious emissions power measured on each TAB connector in the TAB connector RX min
cell group shall be lessthan or equal to the IAB-DU limit above for the respective frequency span.

Or

The spurious emissions power at each TAB connector shall be less than or equal to the IAB-DU limit as
defined above for the respective frequency span, scaled by -10logio(n), where n is the number of TAB
connectorsin the TAB connector RX min cell group.

IAB-MT receiver spurious emissions

Basic limits

receiver spurious emissions basic limits are provided in table 7.6.3.1-1.
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Table 7.6.3.1-1: General IAB-MT receiver spurious emissions limits

Spurious frequency | Basic limits Measurement Note
range bandwidth
30 MHz — 1 GHz -57 dBm 100 kHz Note 1
1 GHz-12.75 GHz -47 dBm 1 MHz Note 1, Note 2
12.75 GHz — 5t -47 dBm 1 MHz Note 1, Note 2, Note 3

harmonic of the upper

frequency edge of the

DL operating band in

GHz

NOTE 1: Measurement bandwidths as in ITU-R SM.329 [16], s4.1.

NOTE 2: Upper frequency as in ITU-R SM.329 [16], s2.5 table 1.

NOTE 3: This spurious frequency range applies only for operating bands for which the 5" harmonic of the
upper frequency edge of the DL operating band is reaching beyond 12.75 GHz.

NOTE 4: The frequency range from Afosue below the lowest frequency of the IAB-MT transmitter operating
band to Afosue above the highest frequency of the IAB-MT transmitter operating band may be
excluded from the requirement. Afosue is defined in clause [6.6.1]. For multi-band connectors, the
exclusion applies for all supported operating bands.

7.6.3.2 Minimum requirement for IAB-MT type 1-H

The RX spurious emissions requirements for |AB-MT type 1-H are that for each applicable basic limit specified in
table 7.6.3.1-1 for each TAB connector RX min cell group, the power sum of emissions at respective TAB connectors
shall not exceed the IAB-MT limits specified as the basic limits + X, where X = 10l0g10(Nrxu,countedpercell), UNless stated
differently in regional regulation.

The RX spurious emission requirements are applied per the TAB connector RX min cell group for al the configurations
supported by the IAB-MT.

NOTE: Conformanceto the IAB-MT receiver spurious emissions requirement can be demonstrated by meeting at
least one of the following criteria as determined by the manufacturer:

1) The sum of the spurious emissions power measured on each TAB connector in the TAB connector RX min
cell group shall be less than or equal to the IAB-MT limit above for the respective frequency span.

Or

2) The spurious emissions power at each TAB connector shall be less than or equal to the IAB-MT limit as
defined above for the respective frequency span, scaled by -10logio(n), where n is the number of TAB
connectorsin the TAB connector RX min cell group.

7.7 Receiver intermodulation

7.7.1 General

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the
desired channel. Intermodul ation response rejection is a measure of the capability of the receiver to receive a wanted
signal onits assigned channel frequency at TAB connector for IAB-DU type 1-H [and IAB-MT type 1-H] inthe
presence of two interfering signals which have a specific frequency relationship to the wanted signal.

7.7.2 Minimum requirement for IAB-DU type 1-H
The Wide Area | AB-DU receiver intermodulation regquirement is specified the same as the Wide Area receiver

intermodulation requirement for BS type 1-H in TS 38.104[2], subclause 7.7.2, where references to BS channel
bandwidth apply to IAB-DU channel bandwidth.
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The Medium Range IAB-DU receiver intermodulation requirement is specified the same as the Medium Range BS
receiver intermodulation requirement for BS type 1-H in TS 38.104{2], subclause 7.7.2, where references to BS channel
bandwidth apply to IAB-DU channel bandwidth.

The Local Areal AB-DU receiver intermodulation requirement is specified the same asthe Local AreaBS receiver
intermodulation requirement for BS type 1-H in TS 38.104[ 2], subclause 7.7.2, where references to BS channel
bandwidth apply to IAB-DU channel bandwidth.

Referenced requirements applying to NB-10T are not applicable to the IAB-DU

7.7.3 Minimum requirement for IAB-MT type 1-H

The Wide AarealAB-MT receiver intermodulation requirement is specified the same as the Wide Areareceiver
intermodulation requirement for BS type 1-H in TS 38.104[ 2], subclause 7.7.2, where references to BS channel
bandwidth apply to |AB-MT channel bandwidth.

The Local Areal AB-MT receiver intermodulation requirement is specified the same asthel.ocal Area BS receiver
intermodulation requirement for BS type 1-H in TS 38.104[ 2], subclause 7.7.2, where references to BS channel
bandwidth apply to IAB-MT channel bandwidth.

Interfering signal for IAB-MT type 1-H should be CP-OFDM

7.8 In-channel selectivity

7.8.1 General

In-channel selectivity (ICS) is a measure of the receiver ability to receive awanted signal at its assigned resource block
locations TAB connector for |AB-DU type 1-H in the presence of an interfering signal received at a larger power
spectral density. In this condition athroughput requirement shall be met for a specified reference measurement channel.
The interfering signal shall be an NR signal which istime aligned with the wanted signal.

7.8.2 Minimum requirement for IAB-DU type 1-H

The wide area |AB-DU receiver in-channel selectivity requirement is specified the same as the wide areareceiver in-
channel selectivity requirement for BS type 1-H in TS 38.104[ 2], subclause 7.8.2, where references to BS channel
bandwidth apply to |AB-DU channel bandwidth.

The medium range IAB-DU receiver in-channel selectivity requirement is specified the same as the medium range BS
receiver in-channel selectivity requirement for BStype 1-H in TS 38.104(2], subclause 7.8.2, where references to BS
channel bandwidth apply to IAB-DU channel bandwidth.

Thelocal area|AB-DU receiver in-channel selectivity requirement is specified the same asthe local area BS receiver
in-channel selectivity requirement for BS type 1-H in TS 38.104[ 2], subclause 7.8.2, where references to BS channel
bandwidth apply to IAB-DU channel bandwidth.

Referenced requirements applying to NB-loT are not applicable to the IAB-DU

8 Conducted performance requirements

8.1 IAB-DU performance requirements

8.1.1 General

Conducted performance requirements specify the ability of the IAB type 1-H to correctly demodulate signalsin various
conditions and configurations. Conducted performance requirements are specified at the TAB connector(s).
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Conducted performance regquirements for the IAB-DU are specified for the fixed reference channels defined in annex A
and the propagation conditions in annex TBA. The requirements only apply to those FRCs that are supported by the
IAB-DU.

Unless stated otherwise, performance requirements apply for asingle carrier only. Performance requirements for an
IAB-DU supporting carrier aggregation are defined in terms of single carrier requirements.

The SNR used in this clause is specified based on asingle carrier and defined as:
SNR=S/N
Where:
S isthetota signal energy inthe ot on asingle TAB connector.
N isthe noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of aslot on a
single TAB connector.

8.1.2 Performance requirements for PUSCH

8.1.2.1 Requirements for PUSCH with transform precoding disabled

8.1.2.1.1 General

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The
required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance
requirements assume HARQ retransmissions.

Table 8.1.2.1.1-1: Test parameters for testing PUSCH

Parameter Value
Transform precoding Disabled
15 kHz SCS:
3D1S1U, S=10D:2G:2U
Default TDD UL-DL pattern (Note 1) 30 kHz SCS:
7D1S2U, S=6D:4G:4U

Cyclic prefix Normal
HARQ Maximum number of HARQ transmissions 4

RV sequence 0,2,3,1

DM-RS configuration type 1

DM-RS duration single-symbol DM-RS

Additional DM-RS position posl
DM-RS Number of DM-RS CDM group(s) without data 2

Ratio of PUSCH EPRE to DM-RS EPRE -3dB

DM-RS port {0}, {0, 1}

DM-RS sequence generation Nip®=0, nscio =0
Time domain PUSCH mapping type A, B
resource Start symbol 0
assignment Allocation length 14
Frequency domain RB assignment Full applica}ble test
resource bandwidth
assignment Frequency hopping Disabled
TPMI index for 2Tx two-layer spatial multiplexing transmission 0
Code block group based PUSCH transmission Disabled
NOTE 1: The same requirements are applicable to different UL-DL patterns.

8.1.2.1. Minimum requirements

The throughput shall be equal to or larger than 70% of the maximum throughput for the FRCs stated in tables 8.1.2.1.2-
1t08.1.2.1.2-14 at the given SNR for 1Tx or for 2Tx two-layer spatial multiplexing transmission. FRCs are defined in
annex A.
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Table 8.1.2.1.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 5
MHz channel bandwidth, 15 kHz SCS

Numb Numfber Propagation Additi |
gfmT)?r Dem(:)dula condit!ons and. FRC DI\I/I-IIgga SNR
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-1 posl -2.3
2 TDLC300-100 Low D-FR1-A.2.3-1 posl 10.1
TDLA30-10 Low D-FR1-A.2.4-1 posl 12.3
TDLB100-400 Low D-FR1-A.2.1-1 posil -5.8
1 4 TDLC300-100 Low D-FR1-A.2.3-1 posl 6.2
TDLA30-10 Low D-FR1-A.2.4-1 posl 8.8
TDLB100-400 Low D-FR1-A.2.1-1 posl -8.7
8 TDLC300-100 Low D-FR1-A.2.3-1 posl 3.0
TDLA30-10 Low D-FR1-A.2.4-1 posl 5.6
5 TDLB100-400 Low D-FR1-A.2.1-8 posl 1.0
TDLC300-100 Low D-FR1-A.2.3-8 posl 18.2
° 4 TDLB100-400 Low D-FR1-A.2.1-8 posil -2.3
TDLC300-100 Low D-FR1-A.2.3-8 posl 11.0
8 TDLB100-400 Low D-FR1-A.2.1-8 posl -5.3
TDLC300-100 Low D-FR1-A.2.3-8 posl 6.8

Table 8.1.2.1.2-2: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 10
MHz channel bandwidth, 15 kHz SCS

Number Number Propagation FRC Additional SNR
of TX of conditions and (Annex A) DM-RS (dB)
antennas | Demodula | correlation matrix position
tion (Annex TBA)
Branches
1 2 TDLB100-400 Low D-FR1-A.2.1-2 posl -2.5
TDLC300-100 Low D-FR1-A.2.3-2 posl 10.2
TDLA30-10 Low D-FR1-A.2.4-2 posl 12.2
4 TDLB100-400 Low D-FR1-A.2.1-2 posil -6.0
TDLC300-100 Low D-FR1-A.2.3-2 posl 6.3
TDLA30-10 Low D-FR1-A.2.4-2 posl 8.6
8 TDLB100-400 Low D-FR1-A.2.1-2 posl -8.7
TDLC300-100 Low D-FR1-A.2.3-2 posl 3.1
TDLA30-10 Low D-FR1-A.2.4-2 posl 5.5
5 TDLB100-400 Low D-FR1-A.2.1-9 posl 1.7
TDLC300-100 Low D-FR1-A.2.3-9 posl 18.3
° 4 TDLB100-400 Low D-FR1-A.2.1-9 posl -2.0
TDLC300-100 Low D-FR1-A.2.3-9 posl 11.2
8 TDLB100-400 Low D-FR1-A.2.1-9 posl -5.5
TDLC300-100 Low D-FR1-A.2.3-9 posl 6.8
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Table 8.1.2.1.2-3: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 20
MHz channel bandwidth, 15 kHz SCS

Numb Numfber Propagation Additi |
gfmT)?r Dem%dula condit!ons and. FRC Dhil-lsga SNR
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-3 posl -2.1
2 TDLC300-100 Low D-FR1-A.2.3-3 posl 10.0
TDLA30-10 Low D-FR1-A.2.4-3 posl 12.4
TDLB100-400 Low D-FR1-A.2.1-3 posl -5.5
1 4 TDLC300-100 Low D-FR1-A.2.3-3 posl 6.2
TDLA30-10 Low D-FR1-A.2.4-3 posl 8.6
TDLB100-400 Low D-FR1-A.2.1-3 posl -8.5
8 TDLC300-100 Low D-FR1-A.2.3-3 posl 3.0
TDLA30-10 Low D-FR1-A.2.4-3 posl 5.5
> TDLB100-400 Low D-FR1-A2.1-10 posl 2.1
TDLC300-100 Low D-FR1-A.2.3-10 posl 18.3
> 4 TDLB100-400 Low D-FR1-A.2.1-10 posl -1.8
TDLC300-100 Low D-FR1-A.2.3-10 posl 11.1
8 TDLB100-400 Low D-FR1-A.2.1-10 posl -5.3
TDLC300-100 Low D-FR1-A.2.3-10 posl 6.9

Table 8.1.2.1.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 10
MHz channel bandwidth, 30 kHz SCS

Number Propagation .
Number of conditions and FRC Additional SNR
of TX Demodula . . DM-RS
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-4 posl -2.3
2 TDLC300-100 Low D-FR1-A.2.3-4 posl 10.2
TDLA30-10 Low D-FR1-A.2.4-4 posl 12.8
TDLB100-400 Low D-FR1-A.2.1-4 posl -5.6
1 4 TDLC300-100 Low D-FR1-A.2.3-4 posl 6.4
TDLA30-10 Low D-FR1-A.2.4-4 posl 8.6
TDLB100-400 Low D-FR1-A.2.1-4 posl -8.6
8 TDLC300-100 Low D-FR1-A.2.3-4 posl 3.3
TDLA30-10 Low D-FR1-A.2.4-4 posl 5.5
5 TDLB100-400 Low D-FR1-A.2.1-11 posl 1.3
TDLC300-100 Low D-FR1-A.2.3-11 posl 18.4
° 4 TDLB100-400 Low D-FR1-A.2.1-11 posl -2.2
TDLC300-100 Low D-FR1-A.2.3-11 posl 11.2
8 TDLB100-400 Low D-FR1-A.2.1-11 posl -5.2
TDLC300-100 Low D-FR1-A.2.3-11 posl 7.0
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Table 8.1.2.1.2-5: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 20
MHz channel bandwidth, 30 kHz SCS

Numb Numfber Propagation Additi |
gfmT)?r Dem(:)dula condit!ons and. FRC DI\;I-IF(;ga SNR
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-5 posl -2.9
2 TDLC300-100 Low D-FR1-A.2.3-5 posl 10.2
TDLA30-10 Low D-FR1-A.2.4-5 posl 12.5
TDLB100-400 Low D-FR1-A.2.1-5 posl -6.0
1 4 TDLC300-100 Low D-FR1-A.2.3-5 posl 6.4
TDLA30-10 Low D-FR1-A.2.4-5 posl 8.6
TDLB100-400 Low D-FR1-A.2.1-5 posl -8.8
8 TDLC300-100 Low D-FR1-A.2.3-5 posl 3.2
TDLA30-10 Low D-FR1-A.2.4-5 posl 5.5
5 TDLB100-400 Low D-FR1-A.2.1-12 posl 1.3
TDLC300-100 Low D-FR1-A.2.3-12 posl 18.1
° 4 TDLB100-400 Low D-FR1-A.2.1-12 posl -2.2
TDLC300-100 Low D-FR1-A.2.3-12 posl 11.3
8 TDLB100-400 Low D-FR1-A.2.1-12 posil -5.3
TDLC300-100 Low D-FR1-A.2.3-12 posl 6.9

Table 8.1.2.1.2-6: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 40
MHz channel bandwidth, 30 kHz SCS

Propagation .
Number Number of - Additional
of TX Demodulation condlt!ons and_ FRC DM-RS SNR
antennas Branches correlation matrix (Annex A) position (dB)
(Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-6 posl -2.5
2 TDLC300-100 Low D-FR1-A.2.3-6 posl 10.0
TDLA30-10 Low D-FR1-A.2.4-6 posl 12.4
TDLB100-400 Low D-FR1-A.2.1-6 posl -5.8
1 4 TDLC300-100 Low D-FR1-A.2.3-6 posl 6.3
TDLA30-10 Low D-FR1-A.2.4-6 posl 8.5
TDLB100-400 Low D-FR1-A.2.1-6 posl -8.7
8 TDLC300-100 Low D-FR1-A.2.3-6 posl 3.1
TDLA30-10 Low D-FR1-A.2.4-6 posl 5.4
2 TDLB100-400 Low | D-FR1-A.2.1-13 posl 1.3
TDLC300-100 Low | D-FR1-A.2.3-13 posl 19.5
° 4 TDLB100-400 Low | D-FR1-A.2.1-13 posl -2.3
TDLC300-100 Low | D-FR1-A.2.3-13 posl 11.3
8 TDLB100-400 Low | D-FR1-A.2.1-13 posl -5.2
TDLC300-100 Low | D-FR1-A.2.3-13 posl 6.9
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Table 8.1.2.1.2-7: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 100
MHz channel bandwidth, 30 kHz SCS

Numb Numfber Propagation Additi |
gfmT)?r Dem(:)dula condit!ons and. FRC DI\;I-IF(;ga SNR
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-7 posl -2.8
2 TDLC300-100 Low D-FR1-A.2.3-7 posl 10.2
TDLA30-10 Low D-FR1-A.2.4-7 posl 13.0
TDLB100-400 Low D-FR1-A.2.1-7 posl -5.8
1 4 TDLC300-100 Low D-FR1-A.2.3-7 posl 6.5
TDLA30-10 Low D-FR1-A.2.4-7 posl 9.0
TDLB100-400 Low D-FR1-A.2.1-7 posl -8.7
8 TDLC300-100 Low D-FR1-A.2.3-7 posl 3.2
TDLA30-10 Low D-FR1-A.2.4-7 posl 5.8
5 TDLB100-400 Low D-FR1-A.2.1-14 posl 14
TDLC300-100 Low D-FR1-A.2.3-14 posl 19.2
° 4 TDLB100-400 Low D-FR1-A.2.1-14 posl -2.2
TDLC300-100 Low D-FR1-A.2.3-14 posl 11.6
8 TDLB100-400 Low D-FR1-A.2.1-14 posil -5.2
TDLC300-100 Low D-FR1-A.2.3-14 posl 7.1

Table 8.1.2.1.2-8: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 5
MHz channel bandwidth, 15 kHz SCS

Number Propagation .
Number of conditions and FRC Additional SNR
of TX Demodula . . DM-RS
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-1 posl -2.3
2 TDLC300-100 Low D-FR1-A.2.3-1 posl 10.2
TDLA30-10 Low D-FR1-A.2.4-1 posl 12.5
TDLB100-400 Low D-FR1-A.2.1-1 posl -5.7
1 4 TDLC300-100 Low D-FR1-A.2.3-1 posl 6.3
TDLA30-10 Low D-FR1-A.2.4-1 posl 8.9
TDLB100-400 Low D-FR1-A.2.1-1 posl -8.7
8 TDLC300-100 Low D-FR1-A.2.3-1 posl 3.0
TDLA30-10 Low D-FR1-A.2.4-1 posl 5.7
5 TDLB100-400 Low D-FR1-A.2.1-8 posl 15
TDLC300-100 Low D-FR1-A.2.3-8 posl 18.3
° 4 TDLB100-400 Low D-FR1-A.2.1-8 posl -2.3
TDLC300-100 Low D-FR1-A.2.3-8 posl 11.1
8 TDLB100-400 Low D-FR1-A.2.1-8 posl -5.4
TDLC300-100 Low D-FR1-A.2.3-8 posl 6.8
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Table 8.1.2.1.2-9: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 10
MHz channel bandwidth, 15 kHz SCS

Numb Numfber Propagation Additi |
gfmT)?r Dem(:)dula condit!ons and. FRC DI\I/I-IIgga SNR
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-2 posl -2.3
2 TDLC300-100 Low D-FR1-A.2.3-2 posl 10.5
TDLA30-10 Low D-FR1-A.2.4-2 posl 12.6
TDLB100-400 Low D-FR1-A.2.1-2 posil -5.7
1 4 TDLC300-100 Low D-FR1-A.2.3-2 posl 6.5
TDLA30-10 Low D-FR1-A.2.4-2 posl 8.9
TDLB100-400 Low D-FR1-A.2.1-2 posl -9.0
8 TDLC300-100 Low D-FR1-A.2.3-2 posl 3.2
TDLA30-10 Low D-FR1-A.2.4-2 posl 5.8
5 TDLB100-400 Low D-FR1-A.2.1-9 posl 2.0
TDLC300-100 Low D-FR1-A.2.3-9 posl 18.7
° 4 TDLB100-400 Low D-FR1-A.2.1-9 posil -2.3
TDLC300-100 Low D-FR1-A.2.3-9 posl 11.3
8 TDLB100-400 Low D-FR1-A.2.1-9 posl -5.2
TDLC300-100 Low D-FR1-A.2.3-9 posl 7.0

Table 8.1.2.1.2-10: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 20
MHz channel bandwidth, 15 kHz SCS

Number Propagation .
Number of conditions and FRC Additional SNR
of TX Demodula . . DM-RS
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-3 posl -2.1
2 TDLC300-100 Low D-FR1-A.2.3-3 posl 104
TDLA30-10 Low D-FR1-A.2.4-3 posl 12.3
TDLB100-400 Low D-FR1-A.2.1-3 posl -5.7
1 4 TDLC300-100 Low D-FR1-A.2.3-3 posl 6.3
TDLA30-10 Low D-FR1-A.2.4-3 posl 8.8
TDLB100-400 Low D-FR1-A.2.1-3 posl -8.5
8 TDLC300-100 Low D-FR1-A.2.3-3 posl 3.1
TDLA30-10 Low D-FR1-A.2.4-3 posl 5.7
5 TDLB100-400 Low D-FR1-A2.1-10 posl 1.6
TDLC300-100 Low D-FR1-A.2.3-10 posl 18.1
° 4 TDLB100-400 Low D-FR1-A.2.1-10 posl -2.0
TDLC300-100 Low D-FR1-A.2.3-10 posl 11.2
8 TDLB100-400 Low D-FR1-A.2.1-10 posl -5.3
TDLC300-100 Low D-FR1-A.2.3-10 posl 6.9
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Table 8.1.2.1.2-11: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 10
MHz channel bandwidth, 30 kHz SCS

Numb Numfber Propagation Additi |
gfmT)?r Dem(:)dula condit!ons and. FRC DI\;I-Igga SNR
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-4 posl -2.4
2 TDLC300-100 Low D-FR1-A.2.3-4 posl 10.1
TDLA30-10 Low D-FR1-A.2.4-4 posl 125
TDLB100-400 Low D-FR1-A.2.1-4 posl -5.7
1 4 TDLC300-100 Low D-FR1-A.2.3-4 posl 6.4
TDLA30-10 Low D-FR1-A.2.4-4 posl 8.6
TDLB100-400 Low D-FR1-A.2.1-4 posl -8.8
8 TDLC300-100 Low D-FR1-A.2.3-4 posl 3.2
TDLA30-10 Low D-FR1-A.2.4-4 posl 5.6
2 TDLB100-400 Low D-FR1-A.2.1-11 posl 1.1
TDLC300-100 Low D-FR1-A.2.3-11 posl 18.5
> 4 TDLB100-400 Low D-FR1-A.2.1-11 posl -2.5
TDLC300-100 Low D-FR1-A.2.3-11 posl 11.3
8 TDLB100-400 Low D-FR1-A.2.1-11 posl -5.6
TDLC300-100 Low D-FR1-A.2.3-11 posl 7.0

Table 8.1.2.1.2-12: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 20
MHz channel bandwidth, 30 kHz SCS

Number Propagation .
Number of conditions and FRC Additional SNR
of TX Demodula . . DM-RS
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-5 posl -2.9
2 TDLC300-100 Low D-FR1-A.2.3-5 posl 10.1
TDLA30-10 Low D-FR1-A.2.4-5 posl 12.5
TDLB100-400 Low D-FR1-A.2.1-5 posl -6.0
1 4 TDLC300-100 Low D-FR1-A.2.3-5 posl 6.3
TDLA30-10 Low D-FR1-A.2.4-5 posl 8.6
TDLB100-400 Low D-FR1-A.2.1-5 posl -9.0
8 TDLC300-100 Low D-FR1-A.2.3-5 posl 3.1
TDLA30-10 Low D-FR1-A.2.4-5 posl 5.6
5 TDLB100-400 Low D-FR1-A.2.1-12 posl 1.3
TDLC300-100 Low D-FR1-A.2.3-12 posl 18.2
° 4 TDLB100-400 Low D-FR1-A.2.1-12 posl -2.3
TDLC300-100 Low D-FR1-A.2.3-12 posl 11.2
8 TDLB100-400 Low D-FR1-A.2.1-12 posl -5.4
TDLC300-100 Low D-FR1-A.2.3-12 posl 7.0
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Table 8.1.2.1.2-13: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 40
MHz channel bandwidth, 30 kHz SCS

Numb Numfber Propagation Additi |
gfmT)?r Dem(:)dula condit!ons and. FRC DI\;I-Igga SNR
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-6 posl -2.5
2 TDLC300-100 Low D-FR1-A.2.3-6 posl 10.0
TDLA30-10 Low D-FR1-A.2.4-6 posl 125
TDLB100-400 Low D-FR1-A.2.1-6 posl -5.8
1 4 TDLC300-100 Low D-FR1-A.2.3-6 posl 6.2
TDLA30-10 Low D-FR1-A.2.4-6 posl 8.7
TDLB100-400 Low D-FR1-A.2.1-6 posl -8.8
8 TDLC300-100 Low D-FR1-A.2.3-6 posl 3.0
TDLA30-10 Low D-FR1-A.2.4-6 posl 5.5
2 TDLB100-400 Low D-FR1-A.2.1-13 posl 1.7
TDLC300-100 Low D-FR1-A.2.3-13 posl 18.7
> 4 TDLB100-400 Low D-FR1-A.2.1-13 posl -2.1
TDLC300-100 Low D-FR1-A.2.3-13 posl 11.2
8 TDLB100-400 Low D-FR1-A.2.1-13 posl -5.2
TDLC300-100 Low D-FR1-A.2.3-13 posl 6.9

Table 8.1.2.1.2-14: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 100
MHz channel bandwidth, 30 kHz SCS

Number Propagation .
Number of conditions and FRC Additional SNR
of TX Demodula . . DM-RS
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
TDLB100-400 Low D-FR1-A.2.1-7 posl -2.5
2 TDLC300-100 Low D-FR1-A.2.3-7 posl 10.1
TDLA30-10 Low D-FR1-A.2.4-7 posl 13.1
TDLB100-400 Low D-FR1-A.2.1-7 posl -5.8
1 4 TDLC300-100 Low D-FR1-A.2.3-7 posl 6.3
TDLA30-10 Low D-FR1-A.2.4-7 posl 9.2
TDLB100-400 Low D-FR1-A.2.1-7 posl -8.7
8 TDLC300-100 Low D-FR1-A.2.3-7 posl 3.1
TDLA30-10 Low D-FR1-A.2.4-7 posl 5.9
5 TDLB100-400 Low D-FR1-A.2.1-14 posl 1.6
TDLC300-100 Low D-FR1-A.2.3-14 posl 19.3
° 4 TDLB100-400 Low D-FR1-A.2.1-14 posl -2.2
TDLC300-100 Low D-FR1-A.2.3-14 posl 11.6
8 TDLB100-400 Low D-FR1-A.2.1-14 posl -5.3
TDLC300-100 Low D-FR1-A.2.3-14 posl 7.1

8.1.2.2 Requirements for PUSCH with transform precoding enabled

8.1.2.2.1 General

The performance requirement of PUSCH is determined by a minimum required throughput for agiven SNR. The
required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance
requirements assume HARQ retransmissions.
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Table 8.1.2.2.1-1: Test parameters for testing PUSCH

Parameter Value
Transform precoding Enabled
Cyclic Prefix Normal
15 kHz SCS:
3D1S1U, S=10D:2G:2U
Default TDD UL-DL pattern (Note 1) 30 kHz SCS:
7D1S2U, S=6D:4G:4U
HARQ Maximum number of HARQ transmissions 4
RV sequence 0,231
DM-RS configuration type 1
DM-RS duration single-symbol DM-RS
Additional DM-RS position posl
Number of DM-RS CDM group(s) without data 2
DM-RS Ratio of PUSCH EPRE to DM-RS EPRE -3dB
DM-RS port(s) 0

DM-RS sequence generation

Nip®=0, group hopping and
sequence hopping are

disabled
Time domain PUSCH mapping type A B
resource Start symbol 0
assignment Allocation length 14

Frequency domain RB assignment

15 kHz SCS: 25 PRBs in
the middle of the test
bandwidth

resource 30 kHz SCS: 24 PRBs in
assignment the middle of the test
bandwidth
Frequency hopping Disabled
Code block group based PUSCH transmission Disabled

NOTE 1: The same requirements are applicable to different UL-DL patterns.

8.1.2.2.2 Minimum requirements

The throughput shall be equal to or larger than 70% of the maximum throughput for the FRCs stated in tables 8.1.2.2.2-

1t08.1.2.2.2-4 at the given SNR. FRCs are defined in annex A.

Table 8.1.2.2.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 5

MHz channel bandwidth, 15 kHz SCS

Number Propagation
Number of o Additional
of TX Demodula condlt!ons and_ FRC DM-RS SNR
; correlation matrix (Annex A) L (dB)
antennas tion position
(Annex TBA)
Branches
2 TDLB100-400 Low D-FR1-A.2.1-15 posl -2.4
1 4 TDLB100-400 Low D-FR1-A.2.1-15 posl -5.7
8 TDLB100-400 Low D-FR1-A.2.1-15 posl -8.5
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Table 8.1.2.2.2-2: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 10
MHz channel bandwidth, 30 kHz SCS

Numb Numfber Propagation Additi |
gfmT;r Dem%dula condit!ons and. FRC DI\;I-IF(;ga SNR
antennas tion correlation matrix (Annex A) position (dB)
Branches (Annex TBA)
2 TDLB100-400 Low D-FR1-A.2.1-16 posl -2.5
1 4 TDLB100-400 Low D-FR1-A.2.1-16 posl -5.7
8 TDLB100-400 Low D-FR1-A.2.1-16 posl -8.4

Table 8.1.2.2.2-3: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 5
MHz channel bandwidth, 15 kHz SCS

Number Propagation
Number of o Additional
of TX Demodula condlt!ons and_ FRC DM-RS SNR
; correlation matrix (Annex A) L (dB)
antennas tion position
(Annex TBA)
Branches
2 TDLB100-400 Low D-FR1-A.2.1-15 posl -2.3
1 4 TDLB100-400 Low D-FR1-A.2.1-15 posl -5.8
8 TDLB100-400 Low D-FR1-A.2.1-15 posl -8.6

Table 8.1.2.2.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 10
MHz channel bandwidth, 30 kHz SCS

Number Propagation
NgfmTl:;(er Dem(:)fdula conditions and FRC A%dhbltjggal SNR
; correlation matrix (Annex A) . (dB)
antennas tion position
(Annex TBA)
Branches
2 TDLB100-400 Low D-FR1-A.2.1-16 posl -2.7
1 4 TDLB100-400 Low D-FR1-A.2.1-16 posl -6.0
8 TDLB100-400 Low D-FR1-A.2.1-16 posl -8.8
8.1.2.3 Requirements for UCI multiplexed on PUSCH
8.1.2.3.1 General

In the tests for UCI multiplexed on PUSCH, the UCI information only contains CSI part 1 and CSI part 2 information,
and there is no HACK/ACK information transmitted.

The CSl part 1 block error probability (BLER) is defined as the probability of incorrectly decoding the CS| part 1
information when the CSI part 1 information is sent as follow:

#(false CSI part 1)
#(CSl part1)

BLER(g; part1 =
where:
- #(false CSl part 1) denotes the number of incorrectly decoded CSl part 1 information transmitted occasions
- #(CSl part 1) denotes the number of CSI part 1 information transmitted occasions.

The CSl part 2 block error probability is defined as the probability of incorrectly decoding the CSI part 2 information
when the CSI part 2 information is sent as follows:

#(false CSI part 2)

BLERCSI part2 = #(CSI part 2)

where:
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- #(false CSI part 2) denotes the number of incorrectly decoded CSl part 2 information transmitted occasions

- #(CSl part 2) denotes the number of CSI part 2 information transmitted occasions.
The number of UCI information bit payload per dlot is defined for two cases as follows:

- 5hbitsin CSl part 1, 2 bitsin CSI part 2

- 20 bitsin CSl part 1, 20 bitsin CS| part 2

The 7bits UCI caseis further defined with the bitmap [cO ¢1 ¢2 ¢3 c4] =[01 0 1 0] for CSI part 1 information, where cO

is mapping to the RI information, and with the bitmap [c0 c1] = [1 0] for CSI part2 information.

The 40bits UCI information case is assumed random information bit selection.

In both tests, PUSCH data, CSI part 1 and CSl part 2 information are transmitted simultaneously.

Table 8.1.2.3.1-1: Test parameters for testing UCI on PUSCH

Parameter Value
Transform precoding Disabled
30 kHz SCs:

Default TDD UL-DL pattern (Note 1) 7D1S2U, S=6D:4G:4U
Cyclic Prefix Normal
HARQ Maximum number of HARQ transmissions 1

RV sequence 0

DM-RS configuration type 1

DM-RS duration Single-symbol DM-RS

Additional DM-RS position posl
DM-RS Number of DM-RS CDM group(s) without data 2

Ratio of PUSCH EPRE to DM-RS EPRE -3dB

DM-RS port(s) {0}

DM-RS sequence generation Nip®=0, nscip=0
Time domain PUSCH mapping type A,B
resource Start symbol 0
assignment Allocation length 14
Frequency domain RB assignment Full applicable test
resource bandwidth
assignment Frequency hopping Disabled
Code block group based PUSCH transmission Disabled

Number of CSl part 1 and CSI part 2 information bit payload

scaling

{5,2},{20,20}
1

UcCl

betaOffsetACK-Index1 11
betaOffsetCSI-Partl-Index1 and betaOffsetCSI-Part1-Index2 13
betaOffsetCSI-Part2-Index1 and betaOffsetCSI-Part2-Index2 13
UCI partition for frequency hopping Disabled

NOTE 1: The same requirements are applicable to different UL-DL patterns.

8.1.2.3.2 Minimum requirements

The CSl part 1 block error probability shall not exceed 0.1% at the SNR in table 8.1.2.3.2-1 and table 8.1.2.3.2-2.The
CSl part 2 block error probability shall not exceed 1% at the SNR given in table 8.1.2.3.2-3 and table 8.1.2.3.2-4.
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Table 8.1.2.3.2-1: Minimum requirements for UCI multiplexed on PUSCH, Type A, CSl part 1, 10 MHz
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Channel Bandwidth, 30 kHz SCS

Number Propagation
T | deraaua | condtionsana | SO, | AGE | e | sie
. correlation matrix ’ o (Annex A) (dB)
antennas tion CSl part 2) position
(Annex TBA)
Branches
1 2 TDLC300-100 Low 7(5,2) posl D-FR1-A.2.3-4 5.4
2 TDLC300-100 Low 40(20,20) posl D-FR1-A.2.3-4 4.3

Table 8.1.2.3.2-2: Minimum requirements for UCI multiplexed on PUSCH, Type B, CSl part 1, 10 MHz

Channel Bandwidth, 30 kHz SCS

Number Propagation
Number of conditions and UCI bits Additional FRC SNR
of TX Demodula correlation matrix (CSl part 1, DM-RS (Annex A) (dB)
antennas tion CSl part 2) position
(Annex TBA)
Branches
1 2 TDLC300-100 Low 7(5,2) posl D-FR1-A.2.3-4 5.8
2 TDLC300-100 Low 40(20,20) posl D-FR1-A.2.3-4 4.1

Table 8.1.2.3.2-3: Minimum requirements for UCI multiplexed on PUSCH, Type A, CSl part 2, 10 MHz

Channel Bandwidth, 30 kHz SCS

Number Propagation
Number of conditions and UCI bits Additional FRC SNR
of TX Demodula . - (CSl part 1, DM-RS
. correlation matrix o (Annex A) (dB)
antennas tion CSl part 2) position
(Annex TBA)
Branches
1 2 TDLC300-100 Low 7(5,2) posl D-FR1-A.2.3-4 -0.2
2 TDLC300-100 Low 40(20,20) posl D-FR1-A.2.3-4 24

Table 8.1.2.3.2-4: Minimum requirements for UCI multiplexed on PUSCH, Type B, CSl part 2, 10 MHz

Channel Bandwidth, 30 kHz SCS

Number Propagation
Ng;nTbXer Demc:)fdula conditions and (C%CI:I;:)glrttsl ACIiDdI\;It-Ilggal FRC SNR
. correlation matrix ’ - (Annex A) (dB)
antennas tion CSl part 2) position
(Annex TBA)
Branches
1 2 TDLC300-100 Low 7(5,2) posl D-FR1-A.2.3-4 0.3
2 TDLC300-100 Low 40(20,20) posl D-FR1-A.2.3-4 2.6
8.1.3 Performance requirements for PUCCH
8.1.3.1 DTX to ACK probability
8.1.3.1.1 General

The DTX to ACK probability, i.e. the probability that ACK is detected when nothing was sent:

where:

Prob(PUCCH DTX — Ack bits) =

#(false ACK bits)

- #(false ACK hits) denotes the number of detected ACK bits.

- #(ACK/NACK hits) denotes the number of encoded bits per slot
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- #(PUCCH DTX) denotes the number of DTX occasions

8.1.3.1.2 Minimum requirement
The DTX to ACK probability shall not exceed 1% for all PUCCH formats carrying ACK/NACK bits:

Prob(PUCCH DTX — Ack bits) < 1072

8.1.3.2 Performance requirements for PUCCH format O
8.1.3.2.1 General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.

Table 8.1.3.2.1-1: Test Parameters

Parameter Test
Number of UCI information bits 1
Number of PRBs 1
First PRB prior to frequency hopping 0

N/A for 1 symbol Enabled
for 2 symbols
The largest PRB index —
(Number of PRBs — 1)

Intra-slot frequency hopping

First PRB after frequency hopping

Group and sequence hopping neither
Hopping ID 0
Initial cyclic shift 0

13 for 1 symbol
12 for 2 symbols

First symbol

[The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance
requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.]

8.1.3.2.2 Minimum requirement

The ACK missed detection probability shall not exceed 1% at the SNR givenintable 8.1.3.2.2-1 and in table 8.1.3.2.2-
2.

Table 8.1.3.2.2-1: Minimum requirements for PUCCH format 0 and 15 kHz SCS

Number of Number of RX Propagation conditions and Number of Channel bandwidth / SNR (dB)
TX antennas correlation matrix (Annex OFDM 5 MHz 10 MHz 20 MHz
antennas TBA) symbols
1 9.4 8.8 9.3
1 2 TDLC300-100 Low > 8 37 33
1 3.0 2.9 3.2
1 4 TDLC300-100 Low 5 10 05 08
1 -1.1 -1.1 -1.1
1 8 TDLC300-100 Low 5 a1 3.9 40
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Table 8.1.3.2.2-2: Minimum requirements for PUCCH format 0 and 30 kHz SCS

Number of Number of RX Propagation conditions and Number of Channel bandwidth / SNR (dB)
X correlation matrix (Annex OFDM 100
antennas antennas TBA) symbols 10 MHz | 20 MHz | 40 MHz MHz
1 9.8 9.8 9.5 9.2
1 2 TDLC300-100 Low > 2.0 36 38 35
1 34 34 3.0 3.3
1 4 TDLC300-100 Low > 03 04 05 08
1 -1.0 -1.0 -1.1 -1.0
1 8 TDLC300-100 Low > 37 Y 20 39
8.1.3.3 Performance requirements for PUCCH format 1
8.1.3.3.1 NACK to ACK requirements
8.1.3.3.11 General

The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when an NACK bit was
sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:

NACK bits decoded as ACK hits)
#(Total NACK hbits)

Prob(PUCCH NACK — ACK hits) = #

where:

. #(Total NACK bits) denotes the total number of NACK bits transmitted

#(NACK bitsdecoded asACK bits)
the number of received ACK bits

denotes the number of NACK bits decoded as ACK bits at the receiver, i.e.

- NACK bitsin the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits
received when DTX is sent should not be considered.

Random codeword selection is assumed.

Table 8.1.3.3.1.1-1: Test Parameters

Parameter Test
Cyclic prefix Normal
Number of information bits 2
Number of PRBs 1
Number of symbols 14
First PRB prior to frequency hopping 0
Intra-slot frequency hopping enabled

The largest PRB index

First PRB after frequency hopping _ (nrofPRBs — 1)

Group and sequence hopping neither
Hopping ID 0
Initial cyclic shift 0
First symbol 0
Index of orthogonal cover code 0
(timeDomainOCC)

[The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance
requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-dot frequency hopping is enabled.]
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8.1.3.3.1.2

The NACK to ACK probability shall not exceed 0.1% at the SNR given in table 8.1.3.3.1.2-1 and table 8.1.3.3.1.2-2.

Table 8.1.3.3.1.2-1: Minimum requirements for PUCCH format 1 with 15 kHz SCS

Table 8.1.3.3.1.2-2: Minimum requirements for PUCCH format 1 with 30 kHz SCS
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Propagation | Channel bandwidth / SNR (dB)
conditions
wmberof | BT | ang
X - correlation
antennas Br;nocnhes matrix 5MHz | 10 MHz | 20 MHz
(Annex
TBA)
TDLC-300-
2 100 Low -3.8 -3.6 -3.6
TDLC-300-
! 4 100 Low 8.4 7.6 8.4
TDLC-300-
8 100 Low -11.8 -11.4 -11.4

Propagation Channel bandwidth / SNR (dB)
Number of conditions
Number of Demodula and
TX . correlation 10 100
antennas tion matrix MHz 20 MHz | 40 MHz MHz
Branches
(Annex
TBA)
TDLC-300-
2 100 Low -2.8 -3.3 -3.9 -3.5
TDLC-300-
1 4 100 Low -8.1 -8.3 -75 -8.0
TDLC-300-
8 100 Low -11.5 -11.2 -11.6 -11.3

8.1.3.3.2 ACK missed detection requirements

8.1.3.3.2.1 General

The ACK missed detection probability isthe probability of not detecting an ACK when an ACK was sent. The test
parametersin table 8.3.3.1.1-1 are configured.

[The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance
requirement testing, where the RB hopping is symmetric to the centre, i.e. intra-slot frequency hopping is enabled.]

8.1.3.3.2.2 Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.1.3.3.2.2-1 and in table
8.1.3.3.2.2-2.
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Table 8.1.3.3.2.2-1: Minimum requirements for PUCCH format 1 with 15 kHz SCS

Propagation | Channel bandwidth / SNR (dB)
conditions
Number of
NumTt;(ve Demodula cor?erllgtion
antennas Br;nocnhes matrix 5MHz | 10MHz | 20 MHz
(Annex
TBA)
TDLC-300-
2 100 Low -0 -4.4 -5.0
TDLC-300-
! 4 100 Low 8.6 8.2 -85
TDLC-300-
8 100 Low -11.6 -11.5 -11.5

Table 8.1.3.3.2.2-2: Minimum requirements for PUCCH format 1 with 30 kHz SCS

Propagation Channel bandwidth / SNR (dB)
conditions
Number of gimggzg and
TX tion correlation 10 20 MHz | 40 MHz 100
antennas Branches matrix MHz MHz
(Annex
TBA)
TDLC-300-
2 100 Low -3.9 -4.4 -4.4 -4.2
TDLC-300-
1 4 100 Low -8.0 -8.1 -8.4 -8.3
TDLC-300-
8 100 Low -11.4 -11.4 -11.4 -11.4

8.1.3.4 Performance requirements for PUCCH format 2
8.1.34.1 NACK to ACK requirements
8.1.34.11 General

The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
The ACK missed detection requirement only appliesto the PUCCH format 2 with 4 UCI bits.

Table 8.1.3.4.1.1-1: Test Parameters

Parameter Value
Cyclic Prefix Normal
Modulation order QSPK
First PRB prior to frequency hopping 0
Intra-slot frequency hopping N/A

The largest PRB index —

First PRB after frequency hopping (Number of PRBs — 1)

Number of PRBs 4
Number of symbols 1
The number of UCI information bhits 4
First symbol 13
DM-RS sequence generation Nip®=0

[The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance
requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-dot frequency hopping is enabled.]
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8.1.34.1.2 Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.1.3.4.1.2-1 and table 8.1.3.4.1.2-
2 for 4UCI bits.

Table 8.1.3.4.1.2-1: Minimum requirements for PUCCH format 2 with 15 kHz SCS

Propagation | Channel bandwidth / SNR (dB)
conditions
Number of
NumTt;(GVOf Demodula corﬁerllgtion
antennas Brélnocnhes matrix 5MHz | 10MHz | 20 MHz
(Annex
TBA)
TDLC300-
2 100 Low 58 5.6 5.9
TDLC300-
! 4 100 Low 0.4 0.5 0.3
TDLC300-
8 100low | 3° 35 35

Table 8.1.3.4.1.2-2: Minimum requirements for PUCCH format 2 with 30 kHz SCS

Propagation Channel bandwidth / SNR (dB)
Number of conditions
Number of Demodula and
TX . correlation 10 100
antennas tion matrix MHz 20 MHz | 40 MHz MHz
Branches
(Annex
TBA)
TDLC300-
2 100 Low 5.5 5.6 5.5 5.7
TDLC300-
1 4 100 Low 0.3 0.2 0.3 0.4
TDLC300-
8 100 Low -3.6 -3.6 -3.5 -3.3

8.1.3.4.2 UCI BLER performance requirements

8.1.34.2.1 General

The UCI block error probability (BLER) is defined as the probability of incorrectly decoding the UCI information when
the UCI information is sent. The UCI information does not contain CSl part 2.

[The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance
requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-sot frequency hopping is enabled.]

The UCI block error probability performance requirement only applies to the PUCCH format 2 with 22 UCI bits.
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Table 8.1.3.4.2.1-1: Test Parameters

Parameter Value
Cyclic Prefix Normal
Modulation order QSPK
First PRB prior to frequency hopping 0
Intra-slot frequency hopping enabled

Frist PRB after frequency hopping

The largest PRB index —
(Number of PRBs — 1)

Number of PRBs 9
Number of symbols 2
The number of UCI information hits 22
First symbol 12
DM-RS sequence generation Nip®=0

8.1.3.4.2.2 Minimum requirement
The UCI block error probability shall not exceed 1% at the SNR given in table 8.2.3.4.2.2-1 and table 8.1.3.4.2.2-2 for
22 UCI bits.
Table 8.1.3.4.2.2-1: Minimum requirements for PUCCH format 2 with 15 kHz SCS
Number of Number of | Channel bandwidth / SNR (dB)
TX Demodula
tion 5 MHz 10 MHz 20 MHz
antennas Branches
2 0.2 0.8 1.2
1 4 -3.6 -3.2 -3.2
8 -6.8 -6.7 -6.8
Table 8.1.3.4.2.2-2: Minimum requirements for PUCCH format 2 with 30 kHz SCS
Propagation Channel bandwidth / SNR (dB)
conditions
Number of g‘;mgzzg and
X . Cyclic Prefix correlation 10 100
tion . 20 MHz | 40 MHz
antennas Branches matrix MHz MHz
(Annex
TBA)
TDLC300-
2 Normal 100 Low 0.5 1.1 0.4 0.3
TDLC300-
1 4 Normal 100 Low -3.3 -2.9 -3.3 -3.4
TDLC300-
8 Normal 100 Low -5.8 -5.8 -6.7 -5.9
8.1.3.5 Performance requirements for PUCCH format 3
8.1.35.1 General

The performance is measured by the required SNR at UCI block error probability not exceeding 1%.

The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information
when the UCI information is sent. The UCI information does not contain CSI part 2.

[The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance
requirement testing, where the RB hopping is symmetric to the centre, i.e. intra-slot frequency hopping is enabled.]
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Parameter Testl | Test2
Cyclic Prefix Normal
Modulation order QPSK
First PRB prior to frequency 0
hopping
Intra-slot frequency hopping enabled

First PRB after frequency The largest PRB index —

hopping (Number of PRBs — 1)
Group and sequence neither
hopping

Hopping ID 0

Number of PRBs 1 3
Number of symbols 14 4
The number Qf UcCl 16 16
information bits

First symbol 0 0

8.1.3.5.2 Minimum requirements

The UCI block error probability shall not exceed 1% at the SNR given in Table 8.2.3.5.2-1 and Table 8.2.3.5.2-2.

Table 8.2.3.5.2-1: Minimum requirements for PUCCH format 3 with 15 kHz SCS

Number of Number of Additional Channel bandwidth / SNR (dB)
Test T Demodula DM-RS
Number antennas tion configuration 5 MHz 10 MHz 20 MHz
Branches
No additional
, DMRS 0.2 1.1 0.3
Additional DM-
RS -0.1 0.5 -0.1
No additional 38 33 38
1 1 4 DM-RS
Additional DM-
RS -4.3 -4.0 -4.0
No additional
. DM-RS -7.0 -6.7 -6.9
Additional DM-
RS -7.7 -7.5 -7.7
No additional
2 DM-RS 1.4 2.2 2.0
No additional
2 1 4 DM-RS -3.1 -2.5 -2.5
No additional
8 DM-RS -6.5 -6.0 -6.2
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Table 8.1.3.5.2-2: Minimum requirements for PUCCH format 3 with 30 kHz SCS

Number . Channel bandwidth / SNR (dB)
Propagation
Number of L .
. conditions and Additional
Test of TX Demodul | Cyclic correlation DM-RS 100
Number antenna ation Prefix . . . 10 MHz | 20 MHz | 40 MHz
matrix (Annex | configuration MHz
S Branche
S TBA)
No additional
X Normal | TPLC300-100 DM-RS 0.9 0.6 06 0.9
Low Additional DM- 0.5 0.3 0.0 0.1
RS
No additional
TDLC300-100 DM-RS 31 34 32 -35
1 1 4 Normal Low Additional DM-
-3.7 -4.1 -4.0 -4.2
RS
No additional
TDLC300-100 DM-RS 66 | o7 8 68
8 Normal Low Additional DM-
RS -7.5 -7.6 -7.6 -7.7
TDLC300-100 No additional
2 Normal Low DM-RS 1.8 2.0 2.0 15
TDLC300-100 No additional
2 1 4 Normal Low DM-RS -2.9 -3.0 -2.4 -3.0
TDLC300-100 No additional
8 Normal Low DM-RS -6.4 -6.0 -6.4 -6.2
8.1.3.6 Performance requirements for PUCCH format 4
8.1.3.6.1 General

The performance is measured by the required SNR at UCI block error probability not exceeding 1%.

The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information
when the UCI information is sent. The UCI information does not contain CSI part 2.

[The transient period as specified in TS 38.101-1 [3] clause 6.3.3.1 is not taken into account for performance
requirement testing, where the RB hopping is symmetric to the centre, i.e. intra-slot frequency hopping is enabled.]

Table 8.1.3.6.1-1: Test parameters

Parameter Value
Cyclic Prefix Normal
Modulation order QPSK
First PRB prior to frequency 0
hopping
Number of PRBs 1
Intra-slot frequency hopping enabled

First PRB after frequency
hopping

The largest PRB index —
(Number of PRBs — 1)

Group and sequence hopping neither
Hopping ID 0
Number of symbols 14
The number of UCI information

. 22
bits
First symbol 0
Length of the orthogonal cover n2
code
Index of the orthogonal cover no

code
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The UCI block error probability shall not exceed 1% at the SNR given in Table 8.2.3.6.2-1 and Table 8.2.3.6.2-2.

Minimum requirement
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Table 8.1.3.6.2-1: Required SNR for PUCCH format 4 with 15 kHz SCS

Propagation Channel bandwidth / SNR (dB)
Number of Number of conditions and Additional
X Demodula correlation DM-RS
antennas tion matrix (Annex configuration 5 MHz 10 MHz 20 MHz
Branches
TBA)
No additional
X TDLC300-100 DM-RS 18 26 2.2
Low Additional DM-
RS 1.6 2.4 1.8
No additional
) . TDLC300-100 DM-RS 23 -1.9 2.2
Low Additional DM- 29 26 27
RS
No additional
o TDLC300-100 DM-RS 5.9 5.7 -5.8
Low Addltlg]sal DM- 6.6 6.4 63

Table 8.1.3.6.2-2: Required SNR for PUCCH format 4 with 30 kHz SCS

Number Propagation Channel bandwidth / SNR (dB)
Number of C .
conditions and Additional
of TX Demodul correlation DM-RS 100
antenna ation matrix (Annex | configuration 10 MHz | 20 MHz | 40 MHz MHz
s Branche
s TBA)
No additional
X TDLC300-100 DM-RS 31 28 31 28
Low Additional DM- 238 23 31 29
RS
No additional
) . TDLC300-100 DM-RS 1.7 -1.9 -1.7 21
Low Additional DM- 20 25 25 24
RS
No additional
o TDLC300-100 DM-RS -5.6 -5.5 -5.5 -5.5
Low Additional DM- 6.2 61 6.4 6.2
RS
8.1.3.7 Performance requirements for multi-slot PUCCH
8.1.3.7.1 General
8.1.3.7.2 Performance requirements for multi-slot PUCCH format 1
8.1.3.7.2.1 ACK to NACK requirements
8.1.3.7.2.1.1 General

The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when an NACK bit was
sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:

NACK bits decoded as ACK hits)

Prob(PUCCH NACK — ACK hits) = # #(Total NACK bits)
(0] IS
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where:

#(Total NACK bits) denotes the total number of NACK bits transmitted

#(NACK bitsdecoded asACK bits)
the number of received ACK bits

denotes the number of NACK bits decoded as ACK bits at the receiver, i.e.

- NACK bhitsin the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits
received when DTX is sent should not be considered.

Random codeword selection is assumed.

Table 8.1.3.7.2.1.1-1: Test Parameters for multi-slot PUCCH format 1

Parameter Test
Cyclic Prefix Normal
Number of information bits 2
Number of PRBs 1
Number of symbols 14
First PRB prior to frequency hopping 0
Intra-slot frequency hopping disabled
Inter-slot frequency hopping enabled

The largest PRB index
— (nrofPRBs — 1)
neither

First PRB after frequency hopping

Group and sequence hopping
Hopping ID

Initial cyclic shift

First symbol

Index of orthogonal cover code
(timeDomainOCC)

Number of slots for PUCCH repetition

N| © |O|O|O

8.1.3.7.2.1.2 Minimum requirements

The multi-slot NACK to ACK probability shall not exceed 0.1% at the SNR given intable 8.2.3.7.2.1.2-1.

Table 8.1.3.7.2.1.2-1: Minimum requirements for multi-slot PUCCH format 1 with 30kHz SCS

8.1.3.7.2.2

8.1.3.7.2.2.1

Number Number Propagation conditions Channel bandwidth /
of TX of RX and correlation matrix SNR (dB)
antennas | antennas (Annex TBA) 40 MHz
1 2 TDLC-300-100 Low -6.3

General

ACK missed detection requirements

The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test
parametersin table 8.2.3.7.2.1.1-1 are configured.

8.1.3.7.2.2.2 Minimum requirements

The multi-slot ACK missed detection probability shall not exceed 1% at the SNR givenintable 8.2.3.7.2.2.2-1.

Table 8.1.3.7.2.2.2-1: Minimum requirements for multi-slot PUCCH format 1 with 30kHz SCS

Number Number Propagation conditions Channel bandwidth /
of TX of RX and correlation matrix SNR (dB)
antennas | antennas (Annex TBA) 40 MHz
1 2 TDLC-300-100 Low -7.6
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8.14 Performance requirements for PRACH

8.14.1 PRACH false alarm probability

8.1.4.1.1 General
The false alarm requirement is valid for any number of receive antennas, for any channel bandwidth.

The false darm probahility is the conditional total probability of erroneous detection of the preamble (i.e. erroneous
detection from any detector) when input is only noise.

8.1.4.1.2 Minimum requirement

The false alarm probability shall be less than or equal to 0.1%.
8.1.4.2 PRACH detection requirements

8.1.4.2.1 General

The probability of detection is the conditional probability of correct detection of the preamble when the signa is
present. There are several error cases — detecting different preamble than the one that was sent, not detecting a preamble
at al or correct preamble detection but with the wrong timing estimation. A timing estimation error occursif the
estimation error of the timing of the strongest path is larger than the time error tolerance given in Table 8.1.4.2.1-1.

Table 8.1.4.2.1-1: Time error tolerance

PRACH PRACH SCS Time error
preamble (kHz) tolerance
0 1.25 2.55 us
Al, A2, A3, B4, 15 2.03 us
Co, C2 30 1.77 us

The test preambles for norma mode are listed in table A.2.5-1 and the test parameter msgl-FrequencyStart is set to O.

8.1.4.2.2 Minimum requirements for normal mode

The probability of detection shall be equal to or exceed 99% for the SNR levelslisted in Tables 8.1.4.2.2-1t08.1.4.2.2-
3.

Table 8.1.4.2.2-1: PRACH missed detection requirements for Normal Mode, 1.25 kHz SCS

Propagation SNR
Number of | Number of pag (dB)
conditions and Frequency
TX RX . ; Burst
antennas antennas correlation matrix offset format
(Annex TBA) 0

2 TDLC300-100 Low 400 Hz -6.6

1 4 TDLC300-100 Low 400 Hz -11.9

8 TDLC300-100 Low 400 Hz -15.8
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Table 8.1.4.2.2-2: PRACH missed detection requirements for Normal Mode, 15 kHz SCS

Number Propagation SNR (dB)
of conditions
Nume;r of Demodul and Frequency Burst Burst Burst Burst Burst Burst
antennas ation correlation offset format format | format | format | format format
Branche | matrix (Annex Al A2 A3 B4 Co C2
s TBA)
2 TPLES00-100 | 490 1z 2.1 48 6.6 8.8 0.8 4.9
1 4 TPLES00-100 | 400 Hz 7.3 103 | -11.7 | -138 | -43 10.2
8 TPLESO0-100 | 400 Hz 110 | -139 | -152 | -17.3 | -81 13.9

Table 8.1.4.2.2-3: PRACH missed detection requirements for Normal Mode, 30 kHz SCS

Number Propagation SNR (dB)
of conditions
Nume;r of Demodul and Frequency Burst Burst Burst Burst Burst Burst
antennas ation correlation offset format format | format | format | format format
Branche | matrix (Annex Al A2 A3 B4 Cco Cc2
s TBA)
2 TDLCLS;?A(,HOO 400 Hz 238 5.7 7.4 9.9 0.1 5.6
1 4 TD"%%"NO 400 Hz 72 104 | -120 | -145 | -45 -10.4
8 TDLCI:_S;(\)IS){OO 400 Hz -10.7 -13.7 -15.1 -17.6 -7.8 -13.7

8.2 IAB-MT requirements

8.2.1 General

Conducted performance requirements specify the ability of the IAB-MT type 1-H to correctly demodulate signalsin
various conditions and configurations. Conducted performance requirements are specified at the TAB connector(s) (for
|AB-MT type 1-H).

Conducted performance requirements for the IAB-MT are specified for the fixed reference channels defined in annex A
and the propagation conditionsin annex |. The requirements only apply to those FRCs that are supported by the IAB-
MT.

The SNR used in this clause is specified based on asingle carrier and defined as:
SNR=S/N

Where:
S isthetota signal energy in the slot on asingle TAB connector (for IAB-MT type 1-H).

N isthe noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of aslot on a
single TAB connector (for IAB-MT type 1-H).
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8.2.2 Demodulation performance requirements

8.2.2.1 Performance requirements for PDSCH

82211 General

The performance requirement of PDSCH is determined by a minimum required throughput for agiven SNR. The
required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance
requirements assume HARQ retransmissions.

Table: 8.2.2.1.1-1 Test parameters for testing PDSCH

Parameter Value
Cyclic prefix Normal
Default TDD UL-DL pattern (Note 1) 7D1S2U, S=6D:4G:4U
Maximum number of 4
HARQ HARQ transmissions
RV sequence 0,231
DM-RS configuration 1
type
DM-RS duration single-symbol DM-RS
DM-RS position (lo) 2
Add_lt_lonal DM-RS pos1
position
DM-RS Number of DM-RS CDM 1 for Rank 1 and Rank 2 tests
group(s) without data 2 for Rank 3 and Rank 4 tests
{1000} for Rank 1 tests
{1000-1001} for Rank 2 tests
DM-RS port(s) {1000-1002} for Rank 3 tests
{1000-1003} for Rank 4 tests
DM-RS.sequence Nip®=0
generation
Time domain PDSCH mapping type A
resource assignment Start symbol 2
Allocation length 12
Frequency domain . . .
resource assignment RB assignment Full applicable test bandwidth
PT-RS configuration Not configured
PRB bundling size 2
VRB-to-PRB mapping type Not interleaved
. Single Panel Type |, Random precoder selection updated per
Ec%?igrr:tcisnDSCH DMRS Precoding slot, with equal prob.ability of eagh applicable i1, i combination,
and with PRB bundling granularity
Note 1:  The same requirements are applicable to TDD with different UL-DL patterns.

8.2.2.1.2 Minimum requirements

The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables
8.2.2.1.2-1108.2.2.1.2-4 at the given SNR with the test parameters stated in Table 8.2.2.1.1-1.

Table 8.2.2.1.2-1: Minimum requirements for PDSCH Type A with Rank 1

Test | (ammex | Subcaitier spacing | conaions | oAmenna | Sinln | SR
A) (kHz) (Annex 1) g throughput (%)

1-1 '\A/'g 211 40/30 TDLA30-10 2x4, ULA Low 70 21.6

1-2 “,15 ?11 40/30 TDLA30-10 2x4, ULA Low 30 11
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et T e | Sicnen ooy | conaiane | omemna [ TR o
A) (kHz) (Annex ) 9 throughput (%)
21 | WER 40/30 TDLA30-10 2x4, ULA Low 70 136
Table 8.2.2.1.2-3: Minimum requirements for PDSCH Type A with Rank 3
e I e e e IS s N
A) (kHz) (Annex I) 9 throughput (%)
3-1 M-FR1- 40/30 TDLA30-10 4x4, ULA Low 70 11.4
A.3.1-2
Table 8.2.2.1.2-4: Minimum requirements for PDSCH Type A with Rank 4
Test FRC Bandw@th (MH_z)/ Propa_g_atlon Antenna Fract_lon of SNR
number (Annex Subcarrier spacing conditions configuration maximum (dB)
A) (kHz) (Annex 1) 9 throughput (%)
4-1 M-FR1- 40/30 TDLA30-10 4x4, ULA Low 70 15.4
A.3.1-3
8.2.2.2 Performance requirements for PDCCH
8.2.2.2.1 General

The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink

Scheduling Grant (Pm-dsg).

Table: 8.2.2.2.1-1 Test parameters for testing PDCCH

Parameter Value
Cyclic prefix Normal
Default TDD UL-DL pattern 7D1S2U, S=6D:4G:4U
(Note 1)
DM-RS sequence generation Nip=0

Frequency domain resource
allocation for CORESET

Start from RB = 0 with contiguous RB allocation

CCE to REG mapping type

Interleaved

Interleaver size

3

REG bundle size

2 for test with 1Tx
6 for test with 2Tx

for the tested aggregation level

Shift Index 0
Slots for PDCCH monitoring Each slot
Number of PDCCH candidates 1

PDCCH Precoding configuration

Single Panel Type |, Random precoder selection updated per slot, with equal
probability of each applicable i1, i2 combination with REG bundling granularity for
number of Tx larger than 1

Note 1: The same requirements are applicable to TDD with different UL-DL patterns.

8.2.2.2.2

Minimum requirements

The Pm-dsg shall be equal to or smaller than 1%, for the cases stated in Table 8.2.2.2.2-1 at the given SNR with the test
parameters stated in Table 8.2.2.2.1-1.
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Bandwidt Propagatio
nI?nstEe Shu(tl:f:gﬁzi{a CORESE COI?I'ESE Aggregati (A[‘:nFi]%x n cﬁm‘?gnunrzt Z;ng SNR
. TRB . on level conditions . (dB)
r r spacing duration A) (Annex 1) ion (%)
(kHz)
M-FR1- 1x4, ULA
1 40/30 102 1 2 A3.4-1 TDLA30-10 Low 1 2.1
M-FR1- 1x4, ULA
2 40/30 102 1 4 A3.4-1 TDLA30-10 Low 1 0.7
M-FR1- 2x4, ULA
3 40/30 90 1 8 A3.41 TDLA30-10 Low 1 -4.1
8.2.3 CSl reporting requirements
8.23.1 General

This clause includes conducted requirements for the reporting of channel state information (CSl).

8.2.3.1.1

Common test parameters

Parameters specified in Table 8.2.3.1-1 are applied for all test casesin clause 8.2.3 unless otherwise stated.
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Table 8.2.3.1-1: Test parameters for CSl test cases
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Parameter Unit Value
PDSCH transmission scheme Transmission
scheme 1
Duplex mode TDD
Offset between Point A and the
Actual carrier lowest usable subcarrier on this RBs 0
configuration carrier (Note 2)
Subcarrier spacing kHz 15 or 30
Cyclic prefix Normal
RB offset RBs 0
Maximum
transmission
DL BWP bandwidth
configuration configuration as
#1 Number of contiguous PRB PRBs specified in

clause TBA for tested
channel bandwidth
and subcarrier

K1 value

(PDSCH-to-HARQ-timing-indicator)

spacing
Active DL BWP index 1
Cross carrier scheduling Not configured
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
Ec?rl?igrration PRB bundling type Static
PRB bundling size 2
Resource allocation type type 0
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver
. N/A
bundle size
DMRS Type Type 1
Number of additional DMRS 1
Maximum number of OFDM
symbols for DL front loaded 1
DMRS
{1000} for Rank1
PDSCH DMRS {1000,1001} for
configuration Rank2
DMRS ports indexes {1000,1001,1002} for
Rank3
{1000,1001,1002,100
3} for Rank4
Number of PDSCH DMRS CDM 5
group(s) without data
PTRS Frequency density (Kpt-rs) N/A
configuration Time density (LpT-rs) N/A
Start PRB 0
NZP CSI-RS for | Frequency Occupation Number of PRB =
CSl acquisition BWP size
QCL info TCI state #1
Number of HARQ Processes 8
HARQ ACK/NACK bundling Multiplexed
Redundancy version coding sequence {0,2,3,1}
For FR1.30-1:

8 if mod(i,10) =0
6 if mod(i,10) = 2
5if mod(i,10) = 3
5if mod(i,10) = 4
4 if mod(i,10) = 5
3 if mod(i,10) = 6

Where i is slot index

per radio frame with

0~19
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OP.1 TDD as defined
Symbols for unused REs in Annex TBA
Physical signals, channels mapping and precoding As Spec't;_%im Annex
Note 1:  PDSCH is not scheduled on slots containing CSI-RS or slots which are not full

DL.
Note 2:  Point A coincides with minimum guard band as specified in Table 5.3.3-1 from
TS 38.101-1 [3] for tested channel bandwidth and subcarrier spacing.

8.2.3.2 Reporting of Channel Quality Indicator (CQI)

8.2.3.2.1 General

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditionsis determined
by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median.
The purpose isto verify that the reported CQI values are in accordance with the CQI definition givenin TS 38.214 [11].
To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy
ismet for at least one of two SNR levels separated by an offset of 1 dB.

Table 8.2.3.2.1-1: Test parameters for testing CQI reporting

Parameter Unit | Testl | Test2
Bandwidth MHz 40
Subcarrier spacing kHz 30
Default TDD UL-DL pattern (Note 1) 7D1S2U, S=6D:4G:4U
SNR dB | 5 [ 6 [ 11 [ 12
Propagation channel AWGN
Antenna configuration 2x4
; As specified in Annex
Beamforming Model TBA
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NzP _C_S_.I-RS for CSI First subcarrier index in the PRB used for CSI- Row 3,(6,-)
acquisition RS (ko, k1) o
First OFDM symbol in the PRB used for CSI-RS 13
(lo)
NZ_P C_S_I-RS-tlmeConflg slot 101
periodicity and offset
ReportConfigType Periodic
CQl-table Table 2
reportQuantity cri-RI-PMI-CQI
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
Csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 10/9
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook configuration (CodebookConfig-N1, CodebookConfig-N2) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
Maximum number of HARQ transmission 1
Measurement channel M-FR1-A.3.5-2

Note 1: The same requirements are applicable for TDD with different UL-DL pattern.
Note 2: SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left
up to test implementation, if transmitted or needed.
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8.2.3.2.2 Minimum requirements

For the parameters specified in Table 8.2.3.2.1-1, and using the downlink physical channels specified in Annex TBA,
the minimum requirements are specified by the following:

a) The reported CQI value according to the reference channel shall be in the range of +1 of the reported median
more than 90% of the time.

b) If the PDSCH BLER using the transport format indicated by median CQI islessthan or equal to 0.1, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport
format indicated by (median CQI-1) shall be less than or equal to 0.1.

8.2.3.3 Reporting of Precoding Matrix Indicator (PMI)

8.2.3.3.1 General

The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the
relative increase in throughput when the transmitter is configured according to the UE reported PMI compared to the
case when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for
each PDSCH allocation a precoder is randomly generated with equal propability of each applicablei; and iz
combination and applied to the PDSCH. A fixed transport format (FRC) is configured for all requirements.

The requirements for transmission mode 1 with higher layer parameter codebookType set to 'typel -SinglePanel' are
specified in terms of the ratio:

tuo, follow 1,follow 2

t

7/:

rnd1, rnd?2

In the definition of y, for 4TX, 8TX PMI requirements, t is 90 % of the maximum throughput obtained at

followl, follow2

SNR
SNR 01, 10wz With random precoding.

using the precoders configured according to the UE reports, and 1,4, |4, IS the throughput measured at

followd, follow2
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Table 8.2.3.3.1-1: Test parameters for testing PMI reporting

Parameter Unit Test 1 | Test 2
Bandwidth MHz 40
Subcarrier spacing kHz 30
TDD DL-UL configuration (Note 1) 7D1S2U, S=6D:4G:4U
Propagation channel TDLA30-5
Antenna configuration High XP 4 x4 High XP 8 x 4
(N1,N2) =(2,1) (N1,N2) = (4,1)
Beamforming Model As specified in Annex TBA
CSI-RS resource -
T Aperiodic
ype
Number of CSI-RS 4 8
ports (X)
CDM Type FD-CDM2 CDM4 (FD2, TD2)
Density (p) 1
NZP CSI-RS First subcarrier
for CSI index in the PRB
acquisition used for CSI-RS Row 4, (0.-) Row 8, (4.6)
(ko, k1)
First OFDM
symbol in the PRB
used for CSI-RS (13.) (5-)
(lo, 11)
i?]gr\'/?jand offset slot Not configured
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
cgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report interval and offset slot Not configured
Aperiodic Report Slot Offset 8
CSl request 1in slots i, where mod(i, 10) = 1, otherwise it is equal to 0
One State with one Associated Report Configuration
CSl-AperiodicTriggerStateList Associated Report Configuration contains pointers to NZP CSI-RS
and CSI-IM
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-
N1,
CodebookConfig- (21) 1)
Codebook N2)d bookConfi
configuration glo ebookConfig-
CodebookConfig- 1)
02)
CodebookSubsetR 11111111 Ox FFFF
estriction
RI Restriction 00000001 00000010
CQI/RI/PMI delay ms 5.5 6.5
Maximum number of HARQ 4
transmission
Measurement channel M-FR1-A.3.5-5 | M-FR1-A.3.5-6

Note 1:
Note 2:

Note 3:

Note 4:
Note 5:

The same requirements are applicable for TDD with different UL-DL pattern.
When Throughput is measured using random precoder selection, the precoder shall be updated in each slot
(0.5 ms granularity) with equal probability of each applicable i1, i combination.
If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation at a downlink
slot not later than slot#(n-4) for test 1 and not later than slot#(n-6) for test 2, this reported PMI cannot be
applied at the gNB downlink before slot#(n+4) for test 1 and before slot#(n+6) for test 2.

Randomization of the principle beam direction shall be used as specified in TBA
SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to
test implementation, if transmitted or needed.
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8.2.3.3.2 Minimum requirements

For the parameters specified in Table 8.2.3.2.1-1 and using the downlink physical channels specified in Annex TBA,
the minimum requirements are specified in Table 8.2.3.2.2-1.

Table 8.2.3.2.2-1: Minimum requirement for PMI reporting

Parameter Test 1 Test 2
7 1.3 1.5
8.2.3.4 Reporting of Rank Indicator (RI)

8.2.34.1 General
The purpose of thistest isto verify that the reported rank indicator accurately represents the channel rank. The accuracy

of RI reporting is determined by the relative increase of the throughput obtained when transmitting based on the
reported rank compared to the case for which afixed rank is used for transmission.
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Table 8.2.3.4.1-1: Test parameters for testing Rl reporting

Parameter Unit Test 1 | Test 2 | Test 3 | Test 4
Bandwidth MHz 40
Subcarrier spacing kHz 30
Default TDD UL-DL pattern (Note 1) 7D1S2U, S=6D:4G:4U
SNR dB -2 | 16 | 16 | 22
Propagation channel TDLA30-5
Antenna configuration ULA Low 2x4 | ULA Low 2x4 | ULA High 2x4 | ULA Low 4x4
Beamforming Model As defined in Annex TBA
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2 | 2 | 2 | 4
CDM Type FD-CDM2
NZP CSI- Density (p) 1
RS for CSI First subcarrier index in the
acquisition | PRB used for CSI-RS (ko, k1) Row 3 (6,-) Row 3 (6,-) Row 3 (6,-) Row 4 (0,)
First OFDM symbol in the PRB (13, )
used for CSI-RS (lo, 1) '
NZP C_S_I-RS-tlmeCOnflg slot 10/1
periodicity and offset
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
cgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 10/9
Codebook Type typel-SinglePanel
Codebook Mode 1
(CodebookConfig-N1,
CodebookConfig-N2) N/A N/A N/A (1)
CodebookSubsetRestriction 010000 for 000011 for 000011 for
Codebook fixed rank 2, fixed rank 1, fixed rank 1, 11111111
configuration 010011 for 010011 for 010011 for
following rank | following rank | following rank
RI Restriction 00000010 for
fixed Rank 2
N/A N/A NIA and 00001111
for follow RI
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
) . Fixed RI =2 Fixed RI =1 Fixed RI =1 Fixed RI =2
RI Configuration and follow RI and follow RI and follow RI and follow RI

Note 1:  The same requirements are applicable for TDD with different UL-DL pattern.
Note 2:  SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to test
implementation, if transmitted or needed.
Note 3:  Measurements channels are specified in Table A.3.5-1. M-FR1-A.3.5-1 is used for Rank 1 case. M-FR1-A.3.5-2 is
used for Rank 2 case. M-FR1-A.3.5-3 is used for Rank 3 case. M-FR1-A.3.5-4 is used for Rank 4 case.
8.2.3.4.2 Minimum requirements

The minimum performance requirement in Table 8.2.3.4.2-1is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be> yi;

b) Theratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when
transmitting with fixed rank 2 shall be> v;

For the parameters specified in Table 8.2.3.3.1-1 and using the downlink physical channels specified in Annex TBA,
the minimum requirements are specified in Table 8.2.3.4.2-1.
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Table 8.2.3.4.2-1: Minimum requirement for Rl reporting

Test 1 Test 2 Test 3 Test 4
N/A 1.05 0.9 N/A
0.9 N/A N/A 0.9

9

9.1

General

Radiated transmitter characteristics

Radiated transmitter characteristics requirements apply on the IAB-DU and |AB-MT type 1-H, IAB-DU and IAB-MT
type 1-O, or IAB-DU and IAB-MT type 2-O including all its functional components active and for all foreseen modes of
operation unless otherwise stated.

When calculating the | AB output power and TX emissions limits (Ntxu,counted) defined for lAB-DU and |AB-MT type 1-
H in clause 6.1 shall be applied for IAB-MT type 1-O.

9.2 Radiated transmit power

9.2.1 General

IAB-DU and |AB-MT type 1-H, IAB-DU and IAB-MT type 1-O and IAB-DU and IAB-MT type 2-O are declared to
support one or more beams, as per manufacturer's declarations. Radiated transmit power is defined as the EIRP level for
a declared beam at a specific beam peak direction. Declarations are done for IAB-DU and IAB-MT separately.

For each beam, the requirement is based on declaration of a beam identity, reference beam direction pair, beamwidth,
rated beam EIRP, OTA peak directions set, the beam direction pairs at the maximum steering directions and their
associated rated beam EIRP and beamwidth(s).

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

For each beam peak direction associated with abeam direction pair within the OTA peak directions set, a specific rated
beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below.
Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing.

NOTE 1: OTA peak directions set is set of beam peak directions for which the EIRP accuracy requirement is
intended to be met. The beam peak directions are related to a corresponding contiguous range or discrete
list of beam centre directions by the beam direction pairsincluded in the set.

NOTE 2: A beamdirection pair is data set consisting of the beam centre direction and the related beam peak
direction.

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

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

- Praedcrewiow fOr lower supported frequency range, and
- Praed,crBWhigh fOr higher supported frequency range.
For frequenciesin between Frawiow and Frawnigh the rated carrier EIRP is:

- PraedcrBwiow, fOr the carrier whose carrier frequency is within frequency range Frawiow < f < (Frawiow +Frawhign) /
2!
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- Praed,cFBWhigh, fOr the carrier whose carrier frequency is within frequency range (Frewiow +Frawnign) / 2 < f
<Frawhigh-

9.2.2 Minimum requirement for IAB-DU type 1-H, IAB-DU type 1-O, IAB-
MT type 1-H and IAB-MT type 1-O

For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction
pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding beam peak direction
shall be achievable to within +2.2 dB of the claimed value.

For 1AB type 1-O only, for each declared beam, in extreme conditions, for any specific beam peak direction associated
with abeam direction pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding
beam peak direction shall be achievable to within +2.7 dB of the claimed value.

Normal and extreme conditions are defined in TS 38.141-2 [21], annex B.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the
range of conditions defined as normal.

9.2.3 Minimum requirement for IAB-DU type 2-O and IAB-MT type 2-O

For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction
pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding beam peak direction
shall be achievable to within + 3.4 dB of the claimed value.

For each declared beam, in extreme conditions, for any specific beam peak direction associated with a beam direction
pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding beam peak direction
shall be achievable to within + 4.5 dB of the claimed value.

Normal and extreme conditions are defined in TS 38.141-2 [21], annex B.
In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the
range of conditions defined as normal.

9.2.4  Configured radiated output power

9.24.1 IAB-MT configured output power for IAB-MT type 1-H, 1-O and 2-O
The configured maximum output power Pemax f.c iS Set in each slot according to the following equation:
Pemax f.c = Prated ceirRP

where Praed,ceireiS declared by manufacturer.

9.3 OTA IAB output power

9.3.1 General

OTA IAB output power is declared as the TRP radiated requirement, with the output power accuracy requirement
defined at the RIB during the transmitter ON period. TRP does not change with beamforming settings aslong as the
beam peak direction is within the OTA peak directions set. Thus the TRP accuracy requirement must be met for any
beamforming setting for which the beam peak direction is within the OTA peak directions set. Declarations are made
separately for IAB-DU and IAB-MT.

The lAB rated carrier TRP output power for |AB type 1-O shall be within limits as specified in table 9.3.1-1 for | AB-
DU type 1-O and in table 9.3.1-2 for IAB-MT type 1-O.
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Table 9.3.1-1: IAB-DU rated carrier TRP output power limits for IAB-DU type 1-O

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

Table 9.3.1-2: IAB-MT rated carrier TRP output power limits for IAB-MT type 1-O

IAB-MT class Prated,c, TRP
Wide Area IAB-MT (note)
Local Area IAB-MT < 24 dBm + 10log(NTxu,counted)
NOTE:  There is no upper limit for the Prated,ctrp Of the Wide Area IAB-MT.

There isno upper limit for the rated carrier TRP output power of |AB type 2-O.

Despite the general requirements for the |AB output power described in clauses 9.3.2 — 9.3.3, additional regional
requirements might be applicable.

NOTE: In certain regions, power limits corresponding to IAB classes may apply for 1AB type 2-O.

9.3.2 Minimum requirement for IAB-DU type 1-O and IAB-MT type 1-O

In normal conditions, the | AB type 1-O maximum carrier TRP output power, Pmax.c,Tre Measured at the RIB shall remain
within £2 dB of the rated carrier TRP output power PraedcTre, 8S declared by the manufacturer.

Normal conditions are defined in TS 38.141-1 [22], annex B.

9.3.3 Minimum requirement for IAB type 2-O

In normal conditions, the IAB type 2-O maximum carrier TRP output power, Pmax.c,Tre Measured at the RIB shall remain
within £3 dB of the rated carrier TRP output power Praedctre, 8 declared by the manufacturer.

Normal conditions are defined in TS 38.141-2 [21], annex B.

9.4 OTA output power dynamics

9.4.1 IAB-DU OTA Output Power Dynamics

94.1.1 General

The requirementsin clause 9.4 apply during the transmitter ON period. Transmit signal quality (as specified in clause
9.6) shall be maintained for the output power dynamics requirements.

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

9.41.2 OTA RE power control dynamic range

9.4.1.2.1 General

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

This requirement shall apply at each RIB supporting transmission in the operating band.
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9.4.1.2.2 Minimum requirement for IAB-DU type 1-O

The OTA RE power control dynamic range is specified the same as the conducted RE power control dynamic range
requirement for BStype 1-H in TS 38.104x[ 2], subclause 6.3.2.2.

9.4.1.3 OTA total power dynamic range

9.4.1.3.1 General

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

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

NOTE 1: The upper limit of the OTA total power dynamic range isthe lAB-DU maximum carrier EIRP (Pmax.c.eire)
when transmitting on al RBs. The lower limit of the OTA total power dynamic range is the average EIRP
for single RB transmission in the same direction using the same beam. The OFDM symbol carries
PDSCH and not contain RS or SSB.

9.4.1.3.2 Minimum requirement for IAB-DU type 1-O

The OTA total power dynamic range is specified the same as the total power dynamic range requirement for BS type 1-
H in TS 38.104x[ 2], subclause 6.3.3.2, where references to BS channel bandwidth apply to IAB-DU channel bandwidth.

9.4.1.3.3 Minimum requirement for IAB-DU type 2-O

The OTA total power dynamic range is specified the same as the OTA total power dynamic range regquirement for BS
type 2-Oin TS 38.104x[ 2], subclause 9.4.3.3.

9.4.2 IAB-MT OTA Output Power Dynamics

9421 OTA total power dynamic range

94.21.1 General

The OTA total power dynamic range is the difference between the maximum and the minimum controlled transmit
power in the channel bandwidth for a specified reference condition. The maximum and minimum output powers are
defined as the mean power in at least one sub-frame 1ms

Note. The specified reference condition(s) are specified in the conformance specification. Changes in the controlled
transmit power in the channel bandwidth due to changes in the specified reference condition are not
include as part of the dynamic range.

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

9.4.2.1.2 Minimum requirement for IAB-MT type 1-O
For awide area|lAB-MT the total power dynamic range for each NR carrier shall be larger than or equal to 5 dB.

For aloca area|lAB-MT thetotal power dynamic range for each NR carrier shall be larger than or equal to 10 dB.

9.4.2.1.3 Minimum requirement for IAB-MT type 2-O
For awide area|lAB-MT thetotal power dynamic range for each NR carrier shall be larger than or equal to 5 dB.

For aloca area|lAB-MT the total power dynamic range for each NR carrier shall be larger than or equal to 10 dB.
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9.4.3 Power control

9431 Power control for local area IAB-MT type 1-O

94311 Relative EIRP tolerance for local area IAB-MT type 1-O

Therelative EIRP tolerance is the ahility of the transmitter to set its radiated output power in atarget sub-frame (1 ms)
relatively to the power of the most recently transmitted reference sub-frame (1 ms) if the transmission gap between
these sub-framesis 20 ms.

The minimum requirements specified in Table 9.4.3.1.1-1 apply only when the output power is within the limits set by
declared maximum output power and specified dynamic range.

2 exceptions are allowed for each of two test patterns. The test patterns are a monotonically increasing power sweep and
amonotonically decreasing power sweep. For those exceptions, the power tolerance limit is a maximum of [+ 11.0 dB]
inTable 9.4.3.1.1-1.

Table 9.4.3.1.1-1: Relative EIRP tolerance for local area IAB-MT type 1-O

Power step AP (Up
or down) EIRP tolerance (dB)
(dB)

AP <2 [+ 2.5]
2<AP<3 [+ 3.5]
3<AP<4 [+ 4.5]
4<AP<10 [+ 5.5]

9.4.3.1.2 Aggregate EIRP tolerance for local area IAB-MT type 1-O

The aggregate EIRP control tolerance is the ability of the transmitter to maintain its EIRP in a sub-frame (1 ms) during
non-contiguous transmissions within [21ms] in response to 0 dB TPC commands with respect to the first UE
transmission and all other power control parameters as specified in 3GPP TS 38.213 [10]kept constant.

The minimum requirements specified in Table 9.4.3.1.2-1 apply only when the output power is within the limits set by
declared maximum output power and specified dynamic range.

Table 9.4.3.1.2-1: Aggregate power tolerance for local area IAB-MT type 1-O

TPC command UL channel Aggregate EIRP tolerance
within [21 ms]
0dB PUCCH [+ 2.5dB]
0dB PUSCH [+ 3.5 dB]
9.4.3.2 Power control for local area IAB-MT type 2-O
9.4.3.2.1 Relative EIRP tolerance for local area IAB-MT type 2-O

Therelative EIRP tolerance is the ability of the transmitter to set its radiated output power in atarget sub-frame (1 ms)
relatively to the power of the most recently transmitted reference sub-frame (1 ms) if the transmission gap between
these sub-framesis 20 ms.

The minimum requirements specified in Table 9.4.3.1.1-1 apply only when the output power is within the limits set by
declared maximum output power and specified dynamic range.

2 exceptions are alowed for each of two test patterns. The test patterns are a monotonically increasing power sweep and
amonotonically decreasing power sweep. For those exceptions, the power tolerance limit is a maximum of [+ 11.0 dB]
inTable9.4.3.1.1-1.
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Table 9.4.3.2.1-1: Relative EIRP tolerance for local area IAB-MT type 2-O

Power step AP (Up

or down) EIRP tolerance (dB)
(dB)

AP <2 [£3.0]

2<AP<3 [£4.0]

3<AP<4 [£5.0]

4<AP<10 [£6.0]

9.4.3.2.2 Aggregate EIRP tolerance for local area IAB-MT type 2-O

The aggregate EIRP control tolerance is the ability of the transmitter to maintain its EIRP in a sub-frame (1 ms) during
non-contiguous transmissions within [21ms] in response to 0 dB TPC commands with respect to the first UE
transmission and all other power control parameters as specified in 3GPP TS 38.213 [10] kept constant.

The minimum regquirements specified in Table 9.4.3.1.2-1 apply only when the output power is within the limits set by
declared maximum output power and specified dynamic range.

Table 9.4.3.2.2-1: Aggregate power tolerance for local area IAB-MT type 2-O

TPC command UL channel Aggregate EIRP tolerance
within [21 ms]
0dB PUCCH [+ 3.5dB]
0dB PUSCH [+ 3.5dB]

9.5 OTA transmit ON/OFF power

951 General

OTA transmit ON/OFF power requirements apply to TDD operation of IAB-DU and TDD operation of IAB-MT.
9.5.2 OTA transmitter OFF power

9521 General

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

For |AB supporting intra-band contiguous CA, the OTA transmitter OFF power is defined as the mean power measured
over 70/N us filtered with a square filter of bandwidth equal to the Aggregated 1AB-DU or IAB-MT Channel Bandwidth
BWechame_ca centred on (FedgenightFedgelow)/2 during the transmitter OFF period. N = SCS/15, where SCSis the smallest
supported Sub Carrier Spacing in kHz in the Aggregated |AB-DU Channel Bandwidth or Aggregated IAB-MT Channel
Bandwidth.

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

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

9.5.2.2 Minimum requirement for IAB-DU type 1-O
The BS requirements specified in 9.5.2.2 in TS 38.104 [2] apply to IAB-DU type 1-O.
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9.5.2.3 Minimum requirement for IAB-DU type 2-O
The BS requirements specified in 9.5.2.3in TS 38.104 [2] apply to IAB-DU type 1-O.

9.5.24 Minimum requirement for IAB-MT type 1-O
The BS requirements specified in 9.5.2.2 in TS 38.104 [2] apply to IAB-MT type 1-O.

9.5.25 Minimum requirement for IAB-MT type 2-O
The BS requirements specified in 9.5.2.3in TS 38.104 [2] apply to IAB-DU type 1-O.

9.5.3  OTA transient period

9531 General

The OTA transmitter transient period is the time period during which the transmitter is changing from the transmitter
OFF period to the transmitter ON period or vice versa. The transmitter transient period isillustrated in figure 6.4.2.1-1
for IAB-DU and IAB-MT.

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

9.5.3.2 Minimum requirement for IAB-DU type 1-O
The BS requirements specified in 9.5.3.2in TS 38.104 [2] apply to IAB-DU type 1-O.

9.5.3.3 Minimum requirement for IAB-DU type 2-O
The BS requirements specified in 9.5.3.3in TS 38.104 [2] apply to IAB-DU type 2-O.

9.5.34 Minimum requirement for IAB-MT type 1-O
The BS requirements specified in 9.5.3.2in TS 38.104 [2] apply to IAB-MT type 1-O.

9.5.35 Minimum requirement for IAB-MT type 2-O

The BS requirements specified in 9.5.3.3in TS 38.104 [2] apply to IAB-MT type 2-O.

9.6 OTA transmitted signal quality

9.6.1 OTA frequency error

9.6.1.1 IAB-DU OTA frequency error

The requirementsin clause 9.6.1 for BS type 1-O and type 2-O in TS 38.104 [2] apply to IAB-DU type 1-O and type 2-
O respectively.

9.6.1.2 IAB-MT OTA frequency error

9.6.1.2.1 General

The requirements in subclause 9.6.1.2 apply to the transmitter ON period.OTA frequency error requirement is defined
asadirectional requirement at the RIB and shall be met within the OTA coverage range.
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9.6.1.2.2 Minimum requirement for IAB-MT type 1-O

ThelAB-MT basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic
measurements of IAB-MT modulated carrier frequency shall be accurate to within + 0.1 PPM observed over a period of
1 msec of cumulated measurement intervals compared to the carrier frequency received from the parent node.

9.6.1.2.3 Minimum requirement for IAB-MT type 2-O

The IAB-MT basic measurement interval of modulated carrier frequency is1 UL dot. The mean value of basic
measurements of IAB-MT modulated carrier frequency shall be accurate to within + 0.1 PPM observed over a period of
1 msec of cumulated measurement intervals compared to the carrier frequency received from the parent node.

9.6.2 OTA modulation quality

9.6.2.1 IAB-DU OTA modulation quality

The requirementsin clause 9.6.2 for BS type 1-O and type 2-O in TS 38.104 [2] apply to IAB-DU type 1-O and type 2-
O respectively.

9.6.2.2 IAB-MT OTA modulation quality

9.6.2.2.1 General

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). Details about how the EVM is determined are
specified in Annex D for FR1 and Annex E for FR2.

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

9.6.2.2.2 Minimum requirement for IAB-MT type 1-O

For IAB-MT type 1-O, the EVM levels of each NR carrier for different modul ation schemes outlined in table 6.5.2.2.2-
1 shall be met. Requirements shall be the same as clause 6.5.2.2.2.

9.6.2.2.3 Minimum requirement for IAB-MT type 2-O

For IAB-MT type 2-O, the EVM levels of each NR carrier for different modulation schemes outlined in table 9.6.2.2.3-
1 shall be met ., following the EVM frame structure described in clause 9.6.2.2.4.

Table 9.6.2.2.3-1: Minimum requirements for error vector magnitude

Parameter Unit Average EVM level
QPSK % 17.5
16 QAM % 12.5
64 QAM % 8.0
9.6.2.2.4 EVM frame structure for measurement

EVM shall be evaluated for each NR carrier over all allocated resource blocks and uplink subframes. Different
modulation schemes listed in table 9.6.2.2.3-1 shall be considered for rank 1.

For NR, for al bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource
blocks and uplink subframes within 10 ms measurement periods. The boundaries of the EVM measurement periods
need not be aligned with radio frame boundaries.
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9.6.3 OTA time alignment error

9.6.3.1 IAB-DU OTA time alignment error

The requirementsin clause 9.6.3 for BS type 1-O and type 2-O in TS 38.104 [2] apply to IAB-DU type 1-O and type 2-
O respectively.

9.7 OTA unwanted emissions

9.7.1 General

Unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU definitions
ITU-R SM.329 [16]. 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 OTA out-of-band emissions requirement for the IAB-MT type 1-O. IAB-DU type 1-O, IAB-DU type 1-O and |AB-
DU type 2-O transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating
band unwanted emissions (OBUE). OTA Unwanted emissions outside of this frequency range are limited by an OTA
Spurious emissions requirement.

The maximum offset of the operating band unwanted emissions mask from the operating band edge is Afosue. The
value of Afogue isdefined intable 9.7.1-1 1AB-DU type 1-O and type 2-O and in table 9.7.1-2 |AB-MT type 1-O and
type 2-O for NR operating bands.

Table 9.7.1-1: Maximum offset Afogue outside the downlink operating band for IAB-DU

IAB-DU type Operating band characteristics Afosue (MHz)
IAB-DU type 1-O FoLhigh — FoLjow < 100 MHz 10
100 MHz = Fouhigh — FoLjow < 900 MHz 40
IAB-DU type 2-O Fou,high — FoLlow < 4000 MHz 1500
Table 9.7.1-2: Maximum offset Afosue outside the uplink operating band for IAB-MT
IAB-MT type Operating band characteristics Afosue (MHz)
IAB-MT type 1-O FuL high — FuLlow < 100 MHz 10
100 MHz = Futhigh — FuLjow < 900 MHz 40
IAB-MT type 2-O Fu,high — Futlow < 4000 MHz 1500

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

Thereisin addition arequirement for occupied bandwidth.

9.7.2 OTA occupied bandwidth

9721 General

The OTA occupied bandwidth is the width of afrequency band such that, below the lower and above the upper
frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted
power. See also recommendation ITU-R SM.328 [3].

The value of /2 shall be taken as 0.5%.
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The OTA occupied bandwidth requirement shall apply during the transmitter ON period for a single transmitted carrier.
The minimum requirement bel ow may be applied regionally. There may also be regional requirements to declare the
OTA occupied bandwidth according to the definition in the present clause.

The OTA occupied bandwidth is defined as a directional requirement and shall be met in the manufacturer's declared
OTA coverage range at the RIB.
9.7.2.2 Minimum requirement for IAB-DU type 1-O and IAB-DU type 2-O

The OTA occupied bandwidth for each NR carrier shall be less than the |AB-DU channel bandwidth. For intra-band
contiguous CA, the OTA occupied bandwidth shall be less than or equal to the Aggregated |AB-DU Channel
Bandwidth.

9.7.2.3 Minimum requirement for IAB-MT type 1-O and IAB-MT type 2-O

The OTA occupied bandwidth for each NR carrier shall be less than the IAB-MT channel bandwidth. For intra-band
contiguous CA, the OTA occupied bandwidth shall be less than or equal to the Aggregated |AB-MT Channel
Bandwidth.

9.7.3 OTA Adjacent Channel Leakage Power Ratio (ACLR)

9.7.3.1 General

OTA Adjacent Channel Leakage power Ratio (ACLR) isthe ratio of the filtered mean power centred on the assigned
channel frequency to the filtered mean power centred on an adjacent channel frequency. The measured power is TRP.

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

9.7.3.2 Minimum requirement for IAB-DU type 1-O and IAB-MT type 1-O

The ACLR (CACLR) absolute basic limitsin table 6.6.3.2-2 + X, 6.6.3.2-5 + X (whereand X =9 dB for IAB-DU and
X = 10l0g10(NTxU,countedpercait) fOr IAB-MT) or the ACLR (CACLR) basic limit in table 6.6.3.2-1, 6.6.3.2-3 or 6.6.3.2-4,
whichever isless stringent, shall apply.

For a RIB operating in multi-carrier or contiguous CA, the ACLR requirements in clause 6.6.3.2 shall apply to IAB-DU
and |AB-MT channel bandwidths of the outermost carrier for the frequency ranges defined in table 6.6.3.2-1.For aRIB
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 6.6.3.2-3, 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.

For a multi-band RIB, the ACLR requirement in clause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency
ranges defined in table 6.6.3.2-3, 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.

9.7.3.3 Minimum requirement for IAB-DU type 2-O and Wide Area IAB-MT type 2-O
The OTA ACLR limit is specified in table 9.7.3.3-1.

The OTA ACLR absolute limit is specified in table 9.7.3.3-2.

The OTA ACLR (CACLR) absolute limit in table 9.7.3.3-2 or 9.7.3.3-5 or the ACLR (CACLR) limit in table 9.7.3.3-1,
9.7.3.3-3 or 9.7.3.3-4, whichever is less stringent, shall apply.

For a RIB operating in multi-carrier or contiguous CA, the OTA ACLR requirementsin table 9.7.3.3-1 shall

apply to IAB-DU and |AB-MT channel bandwidths of the outermost carrier for the frequency ranges defined in the
table.For a RIB operating in non-contiguous spectrum, the OTA ACLR requirement in table 9.7.3.3-3 shall apply in
sub-block gaps for the frequency ranges defined in the table, while the OTA CACLR requirement in table 9.7.3.3-4
shall apply in sub-block gaps for the frequency ranges defined in the table.

The CACLR in asub-block gap istheratio of:
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a) thesum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to
each side of the sub-block gap, and

b) thefiltered mean power centred on afrequency channel adjacent to one of the respective sub-block edges.

The assumed filter for the adjacent channel frequency is defined in table 9.7.3.3-4 and the filters on the assigned
channels are defined in table 9.7.3.3-6.

For operation in non-contiguous spectrum, the CACLR for NR carriers located on either side of the sub-block gap shall
be higher than the value specified in table 9.7.3.3-4.

Table 9.7.3.3-1: IAB-DU type 2-O and Wide area IAB-MT type 2-O ACLR limit

IAB-DU and IAB-DU and IAB-MT Assumed Filter on the ACLR limit
IAB-MT adjacent channel adjacent channel adjacent (dB)
channel centre frequency carrier channel

bandwidth of offset below the frequency and
lowest/highest | lowest or above the corresponding
carrier highest carrier centre filter bandwidth

transmitted frequency
BWchannel transmitted

(MHz)
50, 100, 200, BW channel NR of same BW Square 28 (Note 3)
400 (Note 2) (BW conig) 26 (Note 4)
NOTE 1: BWochannel and BWconfig are the IAB-DU and IAB-MT channel bandwidth and transmission bandwidth
configuration of the lowest/highest carrier transmitted on the assigned channel frequency.

NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).
NOTE 3: Applicable to bands defined within the frequency spectrum range of 24.25 — 33.4 GHz
NOTE 4: Applicable to bands defined within the frequency spectrum range of 37 — 52.6 GHz

Table 9.7.3.3-2: IAB-DU type 2-O and Wide area IAB-MT type 2-O ACLR absolute limit

IAB-DU and IAB-MT
class

ACLR absolute limit

Wide area IAB-DU and -13 dBm/MHz
Wide area IAB-MT

Medium range IAB-DU -20 dBm/MHz
Local area IAB-DU -20 dBm/MHz
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Table 9.7.3.3-3: IAB DU type 2-O and Wide Area IAB-MT type 2-O ACLR limit in non-contiguous

spectrum
IAB-DU and IAB- Sub-block IAB-DU and IAB-MT Assumed Filter on the adjacent | ACLR limit
MT channel gap size adjacent channel adjacent channel frequency
bandwidth of (Wgap) where centre frequency channel and corresponding
lowest/highest the limit offset below or above carrier filter bandwidth
carrier applies the sub-block edge
transmitted (MHz) (MHz) (inside the gap)
50, 100 Wgap2 100 25 MHz 50 MHz NR Square (BW config) 28 (Note 3)
(Note 5) (Note 2) 26 (Note 4)
WgapZ 250
(Note 6)
200, 400 Wagap= 400 100 MHz 200 MHz NR Square (BWconfig) 28 (Note 3)
(Note 6) (Note 2) 26 (Note 4)
Wgap= 250
(Note 5)
NOTE 1: BWoconrig is the transmission bandwidth configuration of the assumed adjacent channel carrier.
NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).
NOTE 3: Applicable to bands defined within the frequency spectrum range of 24.25 — 33.4 GHz.
NOTE 4: Applicable to bands defined within the frequency spectrum range of 37 — 52.6 GHz.
NOTE 5: Applicable in case the IAB-DU or IAB-MT channel bandwidth of the NR carrier transmitted at the other edge of
the gap is 50 or 100 MHz.
NOTE 6: Applicable in case the IAB-DU or IAB-MT channel bandwidth of the NR carrier transmitted at the other edge of

the gap is 200 or 400 MHz.

Table 9.7.3.3-4: IAB DU type 2-O and Wide Area IAB-MT type 2-O CACLR limit in non-contiguous

spectrum
IAB-DU and IAB- | Sub-block gap | IAB-DU and IAB-MT Assumed Filter on the adjacent | CACLR limit
MT channel size (Wgap) adjacent channel adjacent channel frequency
bandwidth of where the centre frequency channel and corresponding
lowest/highest limit applies offset below or carrier filter bandwidth
carrier (MHz) above the sub-block
transmitted (MHz) edge (inside the gap)
50, 100 50 £Wgap< 100 25 MHz 50 MHz NR Square (BW config) 28 (Note 3)
(Note 5) (Note 2) 26 (Note 4)
50 sWgap< 250
(Note 6)
200, 400 200 sWgap< 100 MHz 200 MHz NR Square (BW contig) 28 (Note 3)
400 (Note 6) (Note 2) 26 (Note 4)
200 sWgap<
250 (Note 5)
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 to bands defined within the frequency spectrum range of 24.25 — 33.4 GHz.
NOTE 4: Applicable to bands defined within the frequency spectrum range of 37 — 52.6 GHz.
NOTE 5: Applicable in case the IAB-DU or IAB-MT channel bandwidth of the NR carrier transmitted at the other edge of
the gap is 50 or 100 MHz.
NOTE 6: Applicable in case the IAB-DU or IAB-MT channel bandwidth of the NR carrier transmitted at the other edge of

the gap is 200 or 400 MHz.

Table 9.7.3.3-5: IAB-DU type 2-O and Wide area IAB-MT type 2-O CACLR absolute limit

IAB-DU and IAB-MT
class

CACLR absolute limit

Wide area IAB-DU and -13 dBm/MHz
Wide area IAB-MT

Medium range IAB-DU -20 dBm/MHz
Local area IAB-DU -20 dBm/MHz
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Table 9.7.3.3-6: Filter parameters for the assigned channel

RAT of the carrier adjacent
to the sub-block gap

NR

Filter on the assigned channel frequency
and corresponding filter bandwidth
NR of same BW with SCS that provides
largest transmission bandwidth configuration

9.7.3.4

The OTA ACLR limit is specified in table 9.7.3.4-1.

Minimum requirement for Local Area IAB-MT type 2-O

The OTA ACLR absolute limit is specified in table 9.7.3.4-2.

The OTA ACLR (CACLR) absolute limit in table 9.7.3.4-2 or 9.7.3.4-5 or the ACLR (CACLR) limit in table 9.7.3.4-1,
9.7.3.4-3 or 9.7.3.4-4, whichever isless stringent, shall apply.

Requirements specified for Local Areal AB-DU type 2-O in clause 9.7.3.3 shall apply to Local ArealAB-MT type 2-O
during transmission in DL timeslot.

For aRIB operating in multi-carrier or contiguous CA, the OTA ACLR requirementsin table 9.7.3.4-1 shall

apply to IAB-MT channel bandwidths of the outermost carrier for the frequency ranges defined in the table.For aRIB
operating in non-contiguous spectrum, the OTA ACLR requirement in table 9.7.3.4-3 shall apply in sub-block gaps for
the frequency ranges defined in the table, while the OTA CACLR requirement in table 9.7.3.4-4 shall apply in sub-
block gaps for the frequency ranges defined in the table.

The CACLR in asub-block gap istheratio of:

a) thesum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to
each side of the sub-block gap, and

b) the filtered mean power centred on afrequency channel adjacent to one of the respective sub-block edges.

The assumed filter for the adjacent channel frequency is defined in table 9.7.3.4-4 and the filters on the assigned
channels are defined in table 9.7.3.4-6.

For operation in non-contiguous spectrum, the CACLR for NR carriers located on either side of the sub-block gap shall
be higher than the value specified in table 9.7.3.4-4.

Table 9.7.3.4-1: Local Area IAB-MT type 2-O ACLR limit

IAB-MT IAB-MT adjacent Assumed Filter on the ACLR limit
channel channel centre adjacent channel adjacent (dB)
bandwidth of frequency offset carrier channel
lowest/highest | below the lowest or frequency and
carrier above the highest corresponding
transmitted carrier centre filter bandwidth
BWochannel frequency
(MHz) transmitted
50, 100, 200, BW NR of same BW Square 24 (Note 3)
400 Channel (Note 2) (BW coniig)
NOTE 1: BWochannel and BWcontig are the IAB-MT channel bandwidth and transmission bandwidth configuration of the
lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2: With SCS that provides largest transmission bandwidth configuration (BW config).
NOTE 3: Applicable to bands defined within the frequency spectrum range of 24.25 — 33.4 GHz and 37 — 52.6 GHz

Table 9.7.3.3-2: Local Area IAB-MT type 2-O ACLR absolute limit

IAB-MT class

ACLR absolute limit

Local area IAB-MT

-20 dBm/MHz
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Table 9.7.3.3-3: Local Area IAB-MT type 2-O ACLR limit in non-contiguous spectrum

IAB-MT channel Sub-block IAB-MT adjacent Assumed Filter on the adjacent ACLR limit
bandwidth of gap size channel centre adjacent channel frequency and
lowest/highest (Wgap) where frequency offset channel corresponding filter
carrier the limit below or above the carrier bandwidth
transmitted (MHz) | applies (MHz) sub-block edge
(inside the gap)
50, 100 Wgap2 100 25 MHz 50 MHz NR Square (BWconfig) 24 (Note 3)
(Note 4) (Note 2)
WgapZ 250
(Note 5)
200, 400 Wgap= 400 100 MHz 200 MHz NR Square (BWconfig) 24 (Note 3)
(Note 5) (Note 2)
Wgap= 250
(Note 4)
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 to bands defined within the frequency spectrum range of 24.25 — 33.4 GHz and 37 — 52.6 GHz.
NOTE 4: Applicable in case the IAB-MT channel bandwidth of the NR carrier transmitted at the other edge of the gap is
50 or 100 MHz.
NOTE 5: Applicable in case the IAB-MT channel bandwidth of the NR carrier transmitted at the other edge of the gap is

200 or 400 MHz.

Table 9.7.3.3-4: Local Area IAB-MT type 2-O CACLR limit in non-contiguous spectrum

IAB-MT channel | Sub-block gap IAB-MT adjacent Assumed Filter on the adjacent | CACLR limit
bandwidth of size (Wgap) channel centre adjacent channel frequency
lowest/highest where the frequency offset channel and corresponding
carrier limit applies below or above the carrier filter bandwidth
transmitted (MHz) (MHz) sub-block edge
(inside the gap)
50, 100 50 sWgap< 100 25 MHz 50 MHz NR Square (BW config) 24 (Note 3)
(Note 4) (Note 2)
50 sWgap< 250
(Note 5)
200, 400 200 SWgap< 100 MHz 200 MHz NR Square (BWconfig) 24 (Note 3)
400 (Note 5) (Note 2)
200 sWgap<
250 (Note 4)
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 to bands defined within the frequency spectrum range of 24.25 — 33.4 GHz.
NOTE 4: Applicable in case the IAB-MT channel bandwidth of the NR carrier transmitted at the other edge of the gap is
50 or 100 MHz.
NOTE 5: Applicable in case the IAB-MT channel bandwidth of the NR carrier transmitted at the other edge of the gap is

200 or 400 MHz.

Table 9.7.3.3-5: Local Area IAB-MT type 2-O CACLR absolute limit

CACLR absolute limit
-20 dBm/MHz

IAB-MT class
Local area IAB-MT

Table 9.7.3.3-6: Filter parameters for the assigned channel

RAT of the carrier adjacent
to the sub-block gap
NR

Filter on the assigned channel frequency
and corresponding filter bandwidth
NR of same BW with SCS that provides
largest transmission bandwidth configuration
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9.7.4  OTA operating band unwanted emissions

9.74.1 General

The OTA limits for operating band unwanted emissions are specified as TRP per RIB unless otherwise stated.

9.7.4.2 Minimum requirement for IAB-DU type 1-O

Out-of-band emissionsin FR1 are limited by OTA operating band unwanted emission limits. Unless otherwise stated,
the operating band unwanted emission limitsin FR1 are defined from Afogue 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 Afogue are defined in table 9.7.1-1 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. For a RIB operating in multi-carrier or contiguous CA, the requirements apply to |AB-DU
channel bandwidths of the outermost carrier for the frequency ranges defined in clause 6.6.4.1.

For a RIB operating in non-contiguous spectrum, the requirements shall apply inside any sub-block gap for the
frequency ranges defined in clause 6.6.4.1.

For amulti-band RIB, the requirements shall apply inside any Inter RF Bandwidth gap for the frequency ranges defined
inclause 6.6.4.1.

The OTA operating band unwanted emission requirement for |AB-DU type 1-O is that for each applicable basic limit in
clause 6.6.4.2, the power of any unwanted emission shall not exceed an OTA limit specified asthe basic limit + X,
where X =9 dB.

9.7.4.3 Minimum requirement for IAB-MT type 1-O

Out-of-band emissionsin FR1 are limited by OTA operating band unwanted emission limits. Unless otherwise stated,
the operating band unwanted emission limitsin FR1 are defined from Afosue below the lowest frequency of each
supported uplink operating band up to Afosue above the highest frequency of each supported uplink operating band.
The values of Afosue are defined in table 9.7.1-2 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. For a RIB operating in multi-carrier or contiguous CA, the requirements apply to IAB-MT
channel bandwidths of the outermost carrier for the frequency ranges defined in clause 6.6.4.1.

For a RIB operating in non-contiguous spectrum, the requirements shall apply inside any sub-block gap for the
frequency ranges defined in clause 6.6.4.1.

For amulti-band RIB, the requirements shall apply inside any Inter RF Bandwidth gap for the frequency ranges defined
inclause 6.6.4.1.

The OTA operating band unwanted emission requirement for |AB-MT type 1-O is that for each applicable basic limit in
clause 6.6.4.2, the power of any unwanted emission shall not exceed an OTA limit specified asthe basic limit + X,
where X = 10l0g10(Ntxu,countedperceir) dB.

9.74.4 Additional requirements

9.74.4.1 Limits in FCC Title 47

The lAB-DU and IAB-MT may have to comply with the applicable emission limits established by FCC Title 47 [20],
when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer.

9.7.45 Minimum requirement for IAB-DU type 2-O and IAB-MT type 2-O

9.7.45.1 General

The requirements of either clause 9.7.4.5.2 (Category A limits) or clause 9.7.4.5.3 (Category B limits) shall apply. The
application of either Category A or Category B limits shall be the same as for General OTA transmitter spurious
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emissions requirements (IAB-DU and 1AB-MT type 2-O) in clause 9.7.6.3.2. In addition, the limitsin clause 9.7.4.5.4
may also apply.

Out-of-band emissionsin FR2 are limited by OTA operating band unwanted emission limits.

For IAB-DU type 2-O, unless otherwise stated, the OTA operating band unwanted emission limitsin FR2 are defined
from Afogue below the lowest frequency of each supported downlink operating band up to Afosue above the highest
frequency of each supported downlink operating band.

For IAB-MT type 2-O, unless otherwise stated, the OTA operating band unwanted emission limitsin FR2 are defined
from Afogue below the lowest frequency of each supported uplink operating band up to Afosue above the highest
frequency of each supported uplink operating band.

The values of Afogue are defined in table 9.7.1-1 and 9.7.1-2 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. For a RIB operating in multi-carrier or contiguous CA, the requirements apply to the
frequencies (Afosue) starting from the edge of the contiguous transmission bandwidth. In addition, for a RIB operating
in non-contiguous spectrum, the requirements apply inside any sub-block gap.

Emissions shall not exceed the maximum levels specified in the tables below, where:

- Af isthe separation between the contiguous transmission bandwidth edge frequency and the nominal -3dB point
of the measuring filter closest to the contiguous transmission bandwidth edge.

- f_offset isthe separation between the contiguous transmission bandwidth edge frequency and the centre of the
measuring filter.

- f_offsetma is the offset to the frequency Afosue outside the downlink operating band, where Afosue is defined in
table 9.7.1-1.

- Afmx isequal to f_offsetmax minus half of the bandwidth of the measuring filter.

In addition, inside any sub-block gap for a RIB operating in non-contiguous spectrum, emissions shall not exceed the
cumulative sum of the limits specified for the adjacent sub-blocks on each side of the sub-block gap. The limit for each
sub-block is specified in clauses 9.7.4.5.2 and 9.7.4.5.3 below, where in this case:

- Af isthe separation between the sub-block edge frequency and the nominal -3 dB point of the measuring filter
closest to the sub-block edge.

- f_offset isthe separation between the sub-block edge frequency and the centre of the measuring filter.
- f_offsetma isegqual to the sub-block gap bandwidth minus half of the bandwidth of the measuring filter.

- Afmx isequal to f_offsetmax minus half of the bandwidth of the measuring filter.

9.7.45.2

IAB-DU and IAB-MT unwanted emissions shall not exceed the maximum levels specified in table 9.7.4.3.2-1 and
9.7.4.3.2-2.

OTA operating band unwanted emission limits (Category A)

Table 9.7.4.5.2-1: OBUE limits applicable in the frequency range 24.25 — 33.4 GHz

Frequency offset Frequency offset of Limit Measurement
of measurement measurement filter centre bandwidth
filter -3B point, Af frequency, f_offset
0 MHz < Af< 0.5 MHz <f_offset < 0.1* Min(-5 dBm, Max(Prated,;,TRP — 1 MHz
0.1*BW contiguous BW contiguous +0.5 MHz 35 dB, -12 dBm))
0.1*BWcontiguous < Af 0.1* BWcontiguous +0.5 MHz < Min(-13 dBm, MaX(Prated,t,TRP 1 MHz
< Afmax f_offset < f_ offsetmax — 43 dB, -20 dBm))

NOTE 1: For non-contiguous spectrum operation within any operating band the limit within sub-block
gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each
side of the sub-block gap.
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Table 9.7.4.5.2-2: OBUE limits applicable in the frequency range 37 — 52.6 GHz

Frequency offset Frequency offset of Limit Measurement
of measurement | measurement filter centre bandwidth
filter -3B point, frequency, f_offset
Af
0 MHz < Af < 0.5 MHz <f_offset < 0.1* Min(-5 dBm, Max(Prated,;,TRP — 1 MHz
0.1*BW contiguous BW contiguous +0.5 MHz 33 dB, -12 dBm))
0.1*BWcontiguous < 0.1* BWcontiguous +0.5 MHz < Min(-13 dBm, MaX(Prated,t,TRP - 1 MHz
Af < Afmax f offset <f_ offsetmax 41 dB, -20 dBm))
NOTE 1: For non-contiguous spectrum operation within any operating band the limit within sub-block
gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each
side of the sub-block gap.

9.7.45.3 OTA operating band unwanted emission limits (Category B)

IAB-DU and IAB-MT unwanted emissions shall not exceed the maximum levels specified in table 9.7.4.5.3-1 or
9.7.45.3-2.

Table 9.7.4.5.3-1: OBUE limits applicable in the frequency range 24.25 — 33.4 GHz

Frequency offset Frequency offset of Limit Measurement
of measurement measurement filter centre bandwidth
filter -3 dB point, frequency, f_offset
Af

0 MHz < Af< 0.5 MHz <f_offset < 0.1* Min(-5 dBm, Max(Prated,;,TRP — 1 MHz
O.l*BWcontiguous BWcontiguous +0.5 MHz 35dB, -12 dBm))

0.1*BWcontiguous < Af 0.1* BWcontiguous +0.5 MHz < Min(-13 dBm, MaX(Prated,t,TRP 1 MHz

< Afs f offset < Afs +0.5 MHz —43 dB, -20 dBm))

Afs < Af < Afmax Afg+5 MHz < f_offset < f_ Min(-5 dBm, Max(Prated,t, TRP — 10 MHz
offsetmax 33 dB, -10 dBm))

NOTE 1: For non-contiguous spectrum operation within any operating band the limit within sub-block
gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each
side of the sub-block gap.

NOTE 2: Afs = 2*BW contiguous When BW contiguous £ 500 MHz, otherwise Afs = BW contiguous + 500 MHz.

Table 9.7.4.5.3-2: OBUE limits applicable in the frequency range 37 — 52.6 GHz

Frequency offset Frequency offset of Limit Measurement
of measurement measurement filter centre bandwidth
filter -3 dB point, frequency, f_offset
Af
0 MHz < Af < 0.5 MHz < f_offset < 0.1* Min(-5 dBm, Max(Prated,t TRP — 1 MHz
0.1*BW contiguous BW contiguous +0.5 MHz 33 dB, -12 dBm))
0.1*BW contiguous < Af 0.1* BW contiguous +0.5 MHz < Min(-13 dBm, Max(Prated,t, TRP 1 MHz
< Afs f_offset < Afg +0.5 MHz —41dB, -20 dBm))
Afs < Af < Afmax Afs+5 MHz < f_offset <f_ Min(-5 dBm, Max(Prated t, TRP — 10 MHz
offsetmax 31dB, -10 dBm))

NOTE 1: For non-contiguous spectrum operation within any operating band the limit within sub-block
gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each
side of the sub-block gap.

NOTE 2: Afg = 2*BW contiguous when BW contiguous = 500 MHz, otherwise Afg = BW contiguous + 500 MHz.

9.745.4 Additional OTA operating band unwanted emission requirements

9.7454.1 Protection of Earth Exploration Satellite Service

For IAB-DU and IAB-MT operating in the frequency range 24.25 — 27.5 GHz, the power of unwanted emission shall
not exceed the limitsin table 9.7.4.5.4.1-1.
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Table 9.7.4.5.4.1-1: OBUE limits for protection of Earth Exploration Satellite Service

Frequency range Limit Measurement
Bandwidth
23.6 — 24 GHz -3 dBm (Note 1) 200 MHz
23.6 — 24 GHz -9 dBm (Note 2) 200 MHz

NOTE 1: This limit applies to IAB-DU and IAB-MT brought into use on or before 1
September 2027 and enters into force from January 1, 2021.

NOTE 2: This limit applies to IAB-DU and IAB-MT brought into use after 1
September 2027.

9.7.5  OTA transmitter spurious emissions

9.75.1 General
Unless otherwise stated, all requirements are measured as mean power.

The OTA spurious emissions limits are specified as TRP per RIB unless otherwise stated.
9.75.2 Minimum requirement for IAB-DU type 1-O and IAB-MT type 1-O

9.75.2.1 General

For IAB-DU, the OTA transmitter spurious emission limits for FR1 shall apply from 30 MHz to 12.75 GHz, excluding
the frequency range from Afogue below the lowest frequency of each supported downlink operating band, up to Afogue
above the highest frequency of each supported downlink operating band, where the Afogue is defined in table 9.7.1-1.
For some FR1 operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5" harmonic limit
of the downlink operating band, as specified in ITU-R recommendation SM.329 [16].

For IAB-MT, the OTA transmitter spurious emission limits for FR1 shall apply from 30 MHz to 12.75 GHz, excluding
the frequency range from Afosue below the lowest frequency of each supported uplink operating band, up to Afosue
above the highest frequency of each supported uplink operating band, where the Afosue is defined in table 9.7.1-2. For
some FR1 operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5" harmonic limit of
the uplink operating band, as specified in I TU-R recommendation SM.329 [16].

For multi-band RIB each supported operating band and Afosue MHz around each band are excluded from the OTA
transmitter spurious emissions requirements.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for
al transmission modes foreseen by the manufacturer's specification.

|AB-DU type 1-O and IAB-MT type 1-O requirements consist of OTA transmitter spurious emission requirements based
on TRP and co-location requirements not based on TRP.

9.75.2.2 General OTA transmitter spurious emissions requirements

The Tx spurious emissions requirements for IAB-DU type 1-O are that for each applicable basic limit above 30 MHz in
clause 6.6.5.2.1, the TRP of any spurious emission shall not exceed an OTA limit specified as the basic limit + X, where
X =9dB, unless stated differently in regional regulation.

The Tx spurious emissions requirements for IAB-MT type 1-O are that for each applicable basic limit above 30 MHz in
clause 6.6.5.2.1, the TRP of any spurious emission shall not exceed an OTA limit specified as the basic limit + X, where
X = 10l0g10(NTxu,countedperceil) dB, unless stated differently in regional regulation.

9.75.2.3 Additional spurious emissions requirements

These requirements may be applied for the protection of systems operating in frequency ranges other than |AB-DU
downlink operating band or IAB-MT uplink operating band. The limits may apply as an optional protection of such
systems that are deployed in the same geographical area asthe IAB-Node, or they may be set by local or regiona
regulation as a mandatory requirement for an NR operating band. It isin some cases not stated in the present document
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whether areguirement is mandatory or under what exact circumstances that a limit applies, since thisis set by local or
regional regulation. An overview of regional requirementsin the present document is given in clause 4.5.

Some requirements may apply for the protection of specific equipment (UE, MS and/or BS) or equipment operating in
specific systems (GSM, CDMA, UTRA, E-UTRA, NR, etc.). The Tx additional spurious emissions requirements for
IAB-DU type 1-O and |AB-MT type 1-O are that for each applicable basic limit in clause 6.6.5.2.2, the TRP of any
spurious emission shall not exceed an OTA limit specified as the basic limit + X, where X =9 dB for IAB-DU and X =
10|Oglo(NTXU,countedperce|l) dB for IAB-MT.

9.7.5.2.4 Co-location with other base stations and IAB-Nodes

These requirements may be applied for the protection of other receivers when GSM 900, DCS1800, PCS1900, GSM 850,
CDMAS850, UTRA FDD, UTRA TDD, E-UTRA, NR BS, IAB-DU and/or IAB-MT are co-located with an IAB-Node.

The reguirements assume co-location with the same class.

NOTE: For co-location with UTRA, the requirements are based on co-location with UTRA FDD or TDD base
stations.

This requirement is a co-location requirement as defined in clause 4.9, the power levels are specified at the co-location
reference antenna output(s).

The power sum of any spurious emission is specified over al supported polarizations at the output(s) of the co-location
reference antenna and shall not exceed the basic limitsin clause 6.6.5.2.3 + X dB, where X = -21 dB for IAB-DU and
X = '30 + 10|0g10(NTXU'coun[ajpercel|) dB fOI’ |AB'MT.

For amulti-band RIB, the exclusions and conditions in the notes column of table 6.6.5.2.3-1 apply for each supported
operating band.

9.75.3 Minimum requirement for IAB-DU type 2-O and IAB-MT type 2-O

9.7.5.3.1 General

For IAB-DU type 2-O, the OTA transmitter spurious emission limits apply from 30 MHz to 2 harmonic of the upper
frequency edge of the downlink operating band, excluding the frequency range from Afosue below the lowest
frequency of the downlink operating band, up to Afosue above the highest frequency of the downlink operating band,
where the Afogue is defined in table 9.7.1-1.

For IAB-MT type 2-O, the OTA transmitter spurious emission limits apply from 30 MHz to 2" harmonic of the upper
frequency edge of the downlink operating band, excluding the frequency range from Afosue below the lowest
frequency of the uplink operating band, up to Afosue above the highest frequency of the uplink operating band, where
the Afogue is defined intable 9.7.1-2.

9.7.5.3.2 General OTA transmitter spurious emissions requirements

9.75.3.2.1 General

The reguirements of either clause 9.7.5.3.2.2 (Category A limits) or clause 9.7.5.3.2.3 (Category B limits) shall apply.
The application of either Category A or Category B limits shall be the same as for Operating band unwanted emissions
inclause 9.7.4.

9.75.3.2.2 OTA transmitter spurious emissions (Category A)

The power of any spurious emission shall not exceed the limitsin table 9.7.5.3.2-1
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Table 9.7.5.3.2.2-1: IAB-DU and IAB-MT radiated Tx spurious emission limits in FR2

Frequency range Limit Measurement Note
Bandwidth
30 MHz — 1 GHz -13 dBm 100 kHz Note 1
1 GHz — 2" harmonic of 1 MHz Note 1, Note 2
the upper frequency edge
of the DL operating band

NOTE 1: Bandwidth as in ITU-R SM.329 [16], s4.1
NOTE 2: Upper frequency as in ITU-R SM.329 [16], s2.5 table 1.

9.75.3.2.3 OTA transmitter spurious emissions (Category B)

The power of any spurious emission shall not exceed the limitsin table 9.7.5.3.2.3-1.

Table 9.7.5.3.2.3-1: IAB-DU and IAB-MT radiated Tx spurious emission limits in FR2 (Category B)

Frequency range Limit Measurement Note
(Note 4) Bandwidth
30 MHz < 1 GHz -36 dBm 100 kHz Note 1
1GHz <& 18 GHz -30 dBm 1 MHz Note 1
18 GHz <> Fstep1 -20 dBm 10 MHz Note 2
Fstep1 <> Fstep2 -15 dBm 10 MHz Note 2
Fstep2 <> Fstep3 -10 dBm 10 MHz Note 2
Fstep4a <> Fsteps -10 dBm 10 MHz Note 2
Fstep,S — Fstep,s -15 dBm 10 MHz Note 2
Fsteps <> 2" harmonic of -20 dBm 10 MHz Note 2, Note 3
the upper frequency edge
of the DL operating band
NOTE 1: Bandwidth as in ITU-R SM.329 [16], s4.1
NOTE 2: Limit and bandwidth as in ERC Recommendation 74-01 [19], Annex 2.
NOTE 3: Upper frequency as in ITU-R SM.329 [16], s2.5 table 1.
NOTE 4: The step frequencies Fstepx are defined in Table 9.7.5.3.2.3-2.

Table 9.7.5.3.2.3-2: Step frequencies for defining the IAB-DU and IAB-MT radiated Tx spurious
emission limits in FR2 (Category B)

Operating band Fstep.1 Fstep.2 Fstep.3 Fstep.4 Fsteps Fstep.s
(GHz) (GHz2) (GHz2) (GHz2) (GHz) (GHz)
(Note 2) (Note 2)
n258 18 21 22.75 29 30.75 40.5
n259 23.5 35.5 38 45 47.5 59.5
NOTE 1: Fstep,x are based on ERC Recommendation 74-01 [19], Annex 2.
NOTE 2: Fstep,3 and Fstep,4 are aligned with the values for Afosue in Table 9.7.1-1 and Table 9.7.1-2.

9.7.5.3.3 Additional OTA transmitter spurious emissions requirements

These requirements may be applied for the protection of systems operating in frequency ranges other than the |AB-
Node. The limits may apply as an optional protection of such systems that are deployed in the same geographical area
asthe IAB-Node, or they may be set by local or regional regulation as a mandatory requirement for an NR operating
band. It isin some cases not stated in the present document whether a requirement is mandatory or under what exact
circumstances that alimit applies, since thisis set by local or regional regulation. An overview of regional requirements
in the present document is given in clause 4.5.

9.75.3.31 Limits for protection of Earth Exploration Satellite Service

For IAB-DU and IAB-MT operating in the frequency range 24.25 — 27.5 GHz, the power of any spurious emissions
shall not exceed the limitsin Table 9.7.5.3.3.1-1.
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Table 9.7.5.3.3.1-1: Limits for protection of Earth Exploration Satellite Service

Frequency range Limit Measurement Note
Bandwidth
23.6 — 24 GHz -3 dBm 200 MHz Note 1
23.6 — 24 GHz -9 dBm 200 MHz Note 2

NOTE 1: This limit applies to IAB-DU and IAB-MT brought into use on or before 1 September 2027
and enters into force from January 1, 2021.
NOTE 2: This limit applies to IAB-DU and IAB-MT brought into use after 1 September 2027.

9.8 OTA transmitter intermodulation

9.8.1 General

The OTA transmitter intermodulation requirement is a measure of the capability of the transmitter unit to inhibit the
generation of signalsin its non-linear elements caused by presence of the wanted signal and an interfering signal
reaching the transmitter unit viathe RDN and antenna array from a co-located base station or IAB. The requirement
applies during the transmitter ON period and the transmitter transient period.

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

The transmitter intermodulation level is the total radiated power of the intermodulation products when an interfering
signal isinjected into the co-location reference antenna.

The OTA transmitter intermodulation requirement is not applicable for 1AB type 2-O.

9.8.2 Minimum requirement for IAB-DU type 1-O and IAB-MT type 1-O

For I AB type 1-O the transmitter intermodul ation level shall not exceed the TRP unwanted emission limits specified for
OTA transmitter spurious emission in clause [9.7.5.2 (except clause 9.7.5.2.3 and clause 9.7.5.2.5)], OTA operating
band unwanted emissionsin clause [9.7.4.2] and OTA ACLR in clause [9.7.3.2] in the presence of a wanted signal and
an interfering signal, defined in table 9.8.2-1.

The requirement is applicable outside the |AB RF Bandwidth edges. The interfering signal offset is defined relative to
the |AB RF Bandwidth edges or Radio Bandwidth edges.

For RIBs supporting operation in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap
for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering
signal offset is defined relative to the sub-block edges.

For RIBs supporting operation in multiple operating bands, the requirement shall apply relative to the IAB RF
Bandwidth edges of each operating band. In case the inter RF Bandwidth gap isless than 3* BWchame (Where BWchame
isthe minimal |AB-DU Channel Bandwidth or IAB-MT Channel Bandwidth of the band), the requirement in the gap
shall apply only for interfering signal offsets where the interfering signal falls completely within the inter RF
Bandwidth gap.
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Table 9.8. 2-1: Interfering and wanted signals for the OTA transmitter intermodulation requirement

Parameter Value
Wanted signal NR signal or multi-carrier, or multiple intra-band contiguously or non-
contiguously aggregated carriers
Interfering signal type NR signal the minimum IAB-DU Channel Bandwidth (BW channel) with

or IAB-MT Channel Bandwidth (BWchannel) 15 kHz SCS of the band
defined in clause 5.3.5

Interfering signal level The interfering signal level is the same power level as the I1AB
(Prated,t, TRP) fed into a co-location reference antenna.

Interfering signal centre frequency offset from 1 _
the lower (upper) edge of the wanted signal or fotteer = TBWopama n_i forn=1,2and 3
edge of sub-block inside a gap

NOTE 1: Interfering signal positions that are partially or completely outside of any downlink operating band of the RIB
are excluded from the requirement, unless the interfering signal positions fall within the frequency range of
adjacent downlink operating bands in the same geographical area.

NOTE 2: In Japan, NOTE 1 is not applied in Band n77, n78, n79.

NOTE 3: The PratedTrr iS Split between polarizations at the co-location reference antenna.

10 Radiated receiver characteristics

10.1 General

Radiated receiver characteristics are specified at RIB for |AB type 1-H, IAB type 1-O, or 1AB type 2-O, with full
complement of transceivers for the configuration in normal operating condition.

Unless otherwise stated, the following arrangements apply for the radiated receiver characteristics requirementsin
clause 10:

- Requirements apply during the |AB receive period.
- Requirements shall be met for any transmitter setting.
- Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.

- When |AB is configured to receive multiple carriers, all the throughput requirements are applicable for each
received carrier.

- For ACS, blocking and intermodul ation characteristics, the negative offsets of the interfering signal apply
relative to the lower IAB RF Bandwidth edge or sub-block edge inside a sub-block gap, and the positive offsets
of theinterfering signal apply relative to the upper |AB RF Bandwidth edge or sub-block edge inside a sub-block

gap.
- Each requirement shall be met over the RoOAOA specified.

NOTE 2: In normal operating condition the IAB in TDD operation is configured to TX OFF power during receive
period.

For FR1 requirements which are to be met over the OTA REFSENS RoA0A absol ute requirement values are offset by
the following term:

Aotarersens = 44.1 - 10*10g10(BEWs rersens*BEW, rersens) dB for the reference direction
and
Aotarersens = 41.1 - 10*10g10(B€We rersens*BEW  rersens) dB for all other directions

For requirements which are to be met over the minSENS RoAo0A absol ute reguirement val ues are offset by the following
term:

Aminsens = Prersens — El Sminsens (dB)
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For FR2 requirements which are to be met over the OTA REFSENS RoA0A absol ute requirement values are offset by
the following term:

Arro rersens = -3 dB for the reference direction
and

Arro rersens = 0 dB for al other directions

10.2  OTA sensitivity

10.2.1 1AB-DU OTA sensitivity

10.2.1.1 IAB-DU type 1-H and IAB-DU type 1-O

The OTA sensitivity requirement is adirectional requirement based upon the declaration of one or more OTA sensitivity
directions declaration (OSDD), related to al AB-DU type 1-H and I|AB-DU type 1-O receiver.

The IAB-DU reference sensitivity level is specified the same as the BS reference sensitivity level requirement for BSin
TS 38.104 [2], subclause 10.2.1, where references to BS channel bandwidth apply to IAB-DU channel bandwidth.

10.2.1.2  1AB-DU type 2-O

Thereisno OTA sensitivity requirement for FR2, the OTA sensitivity is the same asthe OTA reference sensitivity in
clause 10.3.

10.2.2 IAB-MT OTA sensitivity

10.2.2.1 IAB-MT type 1-H and IAB-MT type 1-O

10.2.2.1.1 General

The OTA sensitivity requirement is adirectional requirement based upon the declaration of one or more OTA sensitivity
directions declaration (OSDD), related to alAB-MT type 1-H and IAB-MT type 1-O receiver.

The |AB-MT type 1-H and |AB-MT type 1-O may optionally be capable of redirecting/changing the receiver target by
means of adjusting IAB-MT settings resulting in multiple sensitivity ROAOA. The sensitivity ROAOA resulting from the
current IAB-MT settingsis the active sensitivity ROAOA.

If the IAB-MT is capable of redirecting the receiver target related to the OSDD then the OSDD shall include:

- |AB-MT channel bandwidth and declared minimum EIS level applicable to any active sensitivity ROAOA inside
the receiver target redirection range in the OSDD.

- A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the
OSDD through alternative settingsin the |AB-MT.

- Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in TS 38.141-2 [21].
- Thereceiver target reference direction.
NOTE 1: Some of the declared sensitivity ROAOA may coincide depending on the redirection capability.

NOTE 2: In addition to the declared sensitivity ROAOA, severa sensitivity RoOA0A may be implicitly defined by the
receiver target redirection range without being explicitly declared in the OSDD.

If the |IAB-MT is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only:
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- Theset(s) of RAT, IAB-MT channel bandwidth and declared minimum EIS level applicable to the sensitivity
RoA0A in the OSDD.
- One declared active sensitivity ROACA.
- Thereceiver target reference direction.

NOTE 4: For IAB-MT without target redirection capability, the declared (fixed) sensitivity ROAOA is always the
active sensitivity ROACA.

The OTA sensitivity EIS level declaration shall apply to each supported polarization, under the assumption of
polarization match.

10.2.2.1.2 Minimum requirement

For areceived signal whose AoA of the incident wave is within the active sensitivity ROA0A of an OSDD, the error rate
criterion as described in clause 7.2.2 shall be met when the level of the arriving signal is equal to the minimum EIS
level in the respective declared set of EIS|evel and IAB-MT channel bandwidth.

10.2.2.2  1AB-MT type 2-O

Thereisno OTA sensitivity requirement for FR2, the OTA sensitivity is the same asthe OTA reference sensitivity in
clause 10.3.

10.3  OTA reference sensitivity level

10.3.1 General

The OTA REFSENS reguirement is adirectional requirement and is intended to ensure the minimum OTA reference
sengitivity level for a declared OTA REFSENS RoA0A. The OTA reference sensitivity power level El Srersens isthe
minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified
reference measurement channel.

The OTA REFSENS requirement shall apply to each supported polarization, under the assumption of polarization
match.

10.3.2 IAB-DU OTA reference sensitivity level

10.3.2.1 Minimum requirement for IAB-DU type 1-O

The wide area | AB-DU reference sensitivity level is specified the same as the wide area BS reference sensitivity level
requirement for BSin TS 38.104[2], subclause 10.3.2, where references to BS channel bandwidth apply to |AB-DU
channel bandwidth.

The medium range IAB-DU reference sensitivity level is specified the same as the medium range BS reference
sensitivity level requirement for BSin TS 38.104[ 2], subclause 10.3.2, where references to BS channel bandwidth apply
to IAB-DU channel bandwidth.

Thelocal areal AB-DU reference sensitivity level is specified the same as the local area BS reference sensitivity level
requirement for BSin TS 38.104[ 2], subclause 10.3.2, where references to BS channel bandwidth apply to |AB-DU
channel bandwidth.

10.3.2.2 Minimum requirement for IAB-DU type 2-O
The wide area |AB-DU reference sensitivity level is specified the same as the wide area BS reference sensitivity level

requirement for BSin TS 38.104[2], subclause 10.3.3, where references to BS channel bandwidth apply to |AB-DU
channel bandwidth.
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The medium range |AB-DU reference sensitivity level is specified the same as the medium range BS reference
sengitivity level requirement for BSin TS 38.104[2], subclause 10.3.3, where references to BS channel bandwidth apply
to |AB-DU channel bandwidth.

Thelocal areal AB-DU reference sensitivity level is specified the same as the local area BS reference sensitivity level
requirement for BSin TS 38.104[ 2], subclause 10.3.3, where references to BS channel bandwidth apply to |AB-DU
channel bandwidth.

10.3.3 IAB-MT OTA reference sensitivity level

10.3.3.1 Minimum requirement for IAB-MT type 1-O

The OTA REFSENS reguirement is adirectional requirement and is intended to ensure the minimum OTA reference
sengitivity level for a declared OTA REFSENS RoAOA. The OTA reference sensitivity power level El Srersens isthe
minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified
reference measurement channel.

10.3.3.2 Minimum requirement for IAB-MT type 1-O
The throughput shall be > 95% of the maximum throughput of the reference measurement channel as specified in the

corresponding table and annex A.1 when the OTA test signal is at the corresponding El Sgersens level and arrives from
any direction within the OTA REFSENS RoAOA.

Table 10.3.3.2-1: Wide Area IAB-MT type 1-O reference sensitivity levels

IAB-MT channel Sub-carrier Reference measurement channel OTA reference sensitivity
bandwidth (MHz) spacing (kHz) level, EISrersens
(dBm)
10, 15 30 G-FR1-A1-22 -102.0 - AoTAREFSENS
10, 15 60 G-FR1-A1-23 -99.0 - AoTAREFSENS
20, 25, 30, 40, 50, 60, 30 G-FR1-A1-25 -95.4 - AOTAREFSENS
70, 80, 90, 100
20, 25, 30, 40, 50, 60, 60 G-FR1-A1-26 -95.6 - AOTAREFSENS
70, 80, 90, 100
NOTE: ElSrersens is the power level of a single instance of the reference measurement channel. This requirement
shall be met for each consecutive application of a single instance of the reference measurement channel
mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the
reference measurement channel each, except for one instance that might overlap one other instance to
cover the full IAB-MT channel bandwidth.

Table 10.3.3.2-2: Local Area IAB-MT type 1-O reference sensitivity levels

IAB-MT channel Sub-carrier Reference measurement channel OTA reference sensitivity
bandwidth (MHz) spacing (kHz) level, EISRersens
(dBm)
10, 15 30 G-FR1-A1-22 -94.0 - AoTAREFSENS
10, 15 60 G-FR1-A1-23 -91.0 - AoTAREFSENS
20, 25, 30, 40, 50, 60, 30 G-FR1-A1-25 -87.4 - AoTAREFSENS
70, 80, 90, 100
20, 25, 30, 40, 50, 60, 60 G-FR1-A1-26 -87.6 - AOTAREFSENS
70, 80, 90, 100

NOTE:  ElSrersens is the power level of a single instance of the reference measurement channel. This requirement
shall be met for each consecutive application of a single instance of the reference measurement channel
mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the
reference measurement channel each, except for one instance that might overlap one other instance to cover
the full IAB-MT channel bandwidth.
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10.3.3.3 Minimum requirement for IAB-MT type 2-O

The throughput shall be > 95% of the maximum throughput of the reference measurement channel as specified in the
corresponding table and annex A.1 when the OTA test signal is at the corresponding El Sgersens level and arrives from
any direction within the OTA REFSENS RoAOA.

El Srersens levels are derived from a single declared basis level El Srersens som, which is based on areference
measurement channel with 50 MHz |AB-MT channel bandwidth. El Srersens som itself is not a requirement and although
it is based on a reference measurement channel with 50 MHz IAB-MT channel bandwidth it does not imply that 1AB-
MT hasto support 50 MHz IAB-MT channel bandwidth.

For Wide Area|AB-MT, ElSrersens som IS an integer value in the range -96 to -119 dBm. The specific value is declared
by the vendor.

For Local Areal AB-MT, El Seersens som iS an integer value in the range -86 to -114 dBm. The specific value is declared
by the vendor.

Table 10.3.3.2-1: FR2 OTA reference sensitivity requirement

IAB-MT channel | Sub-carrier Reference OTA reference sensitivity
Bandwidth spacing measurement level, EISrersens (dBm)
(MHz) (kHz) channel
50, 100, 200 60 G-FR2-A1-21 EISreFseNs som +
AFR2 REFSENS
50 120 G-FR2-A1-22 ElSrersens_som +
AFR2 REFSENS
100, 200, 400 120 G-FR2-A1-23 EISreFseNns som + 3 +
AFR2 REFSENS

NOTE 1: ElSrersens is the power level of a single instance of the reference
measurement channel. This requirement shall be met for each consecutive
application of a single instance of the reference measurement channel
mapped to disjoint frequency ranges with a width corresponding to the
number of resource blocks of the reference measurement channel each,
except for one instance that might overlap one other instance to cover the
full IAB-MT channel bandwidth.

NOTE 2: The declared EISrersens_som shall be within the range specified above.

10.4  OTA Dynamic range

10.4.1 IAB-DU OTA dynamic range

104.1.1 General

The OTA dynamic range is a measure of the capability of the receiver unit to receive a wanted signal in the presence of
an interfering signal inside the received [IAB-DU] channel bandwidth.

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction and are within the OTA REFSENS RoAOA.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.

10.4.1.2 Minimum requirement for IAB-DU type 1-O

The wide area | AB-DU dynamic range is specified the same as the wide area BS dynamic requirement for BS type 1-O
in TS 38.104[2], subclause 10.4.2, where references to BS channel bandwidth apply to IAB-DU channel bandwidth.

The medium range IAB-DU dynamic range is specified the same as the medium range BS dynamic range requirement
for BStype 1-Oin TS 38.104[ 2], subclause 10.4.2, where references to BS channel bandwidth apply to |AB-DU channel
bandwidth.
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The local areal AB-DU dynamic range is specified the same as the local area BS dynamic range reguirement for BS
type 1-O in TS 38.104[ 2], subclause 10.4.2, where references to BS channel bandwidth apply to |AB-DU channel
bandwidth.

10.5 OTA in-band selectivity and blocking

10.5.1 OTA adjacent channel selectivity

10.5.1.1 General

OTA Adjacent channel selectivity (ACS) isameasure of the receiver’s ability to receive an OTA wanted signd at its
assigned channel frequency in the presence of an OTA adjacent channel signal with a specified centre frequency offset
of the interfering signal to the band edge of a victim system.

10.5.1.2 Minimum requirement for IAB-DU type 1-O

Minimum requirement is the same as specified for BS type 1-O in TS38.104[2], subclause 10.5.1.2.

10.5.1.3 Minimum requirement for IAB-DU type 2-O

Minimum requirement is the same as specified for BS type 2-O in TS38.104[2], subclause 10.5.1.3.

10.5.1.4 Minimum requirement for IAB-MT type 2-O

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction and are within the OTA REFSENS RoAOA.

The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.
The throughput shall be > 95% of the maximum throughput of the reference measurement channel.

For FR2, the OTA wanted and the interfering signal are specified in table 10.5.1.4-1 and table 10.5.1.4-2 for ACS. The
reference measurement channel for the OTA wanted signal is further specified in annex A.1. The characteristics of the
interfering signal is further specified in annex F.

The OTA ACSrequirement is applicable outside the IAB-MT RF Bandwidth. The OTA interfering signal offset is
defined relative to the IAB-MT RF Bandwidth edges.

For Wide Areal AB-MT, for RIBs supporting operation in non-contiguous spectrum within any operating band, the
OTA ACSrequirement shall apply in addition inside any sub-block gap, in case the sub-block gap sizeis at least as

wide asthe NR interfering signal in table 10.5.1.4-2. The OTA interfering signal offset is defined relative to the sub-
block edges inside the sub-block gap.

Table 10.5.1.4-1: OTA ACS requirement for Wide Area and Local Area IAB MT

IAB-MT channel
bandwidth of the
lowest/highest
carrier received
(MHz)

Wanted signal
mean power
(dBm)

Interfering signal mean power
(dBm)

50, 100, 200, 400

EISrerFsens + 6 dB
(Note 3)

EISrersens_som + 27.7 + ArFR2_REFSENS
(Note 1)
EISrersens_som + 26.7 + ArFr2_REFSENS
(Note 2)

NOTE 1: Applicable to bands defined within the frequency spectrum range of 24.25
—33.4GHz

NOTE 2: Applicable to bands defined within the frequency spectrum range of 37 —
52.6 GHz

NOTE 3: EISrersens is given in subclause [ 10.3.3]
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Table 10.5.1.4-2: OTA ACS interferer frequency offset for IAB-MT type 2-O

IAB-MT channel Interfering signal centre Type of interfering signal
bandwidth of the frequency offset from the
lowest/highest lower/upper IAB-MT RF
carrier received Bandwidth edge or sub-
(MHz) block edge inside a sub-
block gap (MHz)
50 +24.29 50 MHz CP-OFDM NR signal,60
kHz SCS, 64 RBs
100 +24.31
200 +24.29
400 +24.31
10.5.1.5 Minimum requirement for IAB-MT type 1-O

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction and are within the minSENS RoAOA.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be = 95% of the maximum throughput of the reference measurement channel.

For FR1, the OTA wanted and the interfering signal are specified in table 10.5.1.5-1, table 10.5.1.5-2 and table
10.5.1.5-3 for OTA ACS. The reference measurement channel for the OTA wanted signal is further specified in annex
A.1. The characteristics of the interfering signal is further specified in annex F.

The OTA ACS requirement is applicable outside the IAB-MT RF Bandwidth or Radio Bandwidth. The OTA interfering
signal offset is defined relative to the IAB-MT RF Bandwidth edges or Radio Bandwidth edges.

For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA ACS requirement shall
apply in addition inside any sub-block gap, in case the sub-block gap sizeis at least as wide as the NR interfering signal
intable 10.5.1.5-2 and table table 10.5.1.5-3. The OTA interfering signal offset is defined relative to the sub-block
edgesinside the sub-block gap.

For multi-band RIBs, the OTA ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the
Inter RF Bandwidth gap sizeis at least as wide as the NR interfering signal in table 10.5.1.5-2 and table 10.5.1.5-3. The
interfering signal offset is defined relative to the IAB-MT RF Bandwidth edges inside the Inter RF Bandwidth gap.

Table 10.5.1.5-1: OTA ACS requirement for IAB-MT

IAB-MT channel Wanted signal Interfering signal mean power
bandwidth of the mean power (dBm)
lowest/highest (dBm)
carrier received (Note 2)
(MHz)

10, 15, 20, 25, 30, ElSminsens + 6 dB Wide Area IAB-MT: -52 — AminseNns

40, 50, 60, 70, 80,90, Local Area IAB-MT: -44— Aminsens
100 (Note 1)
NOTE 1: The SCS for the lowest/highest carrier received is the lowest SCS
supported by the IAB-MT for that bandwidth

NOTE 2: ElSminsens depends on the IAB-MT channel bandwidth
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Table 10.5.1.5-2: OTA ACS interferer frequency offset for IAB-MT type 1-O

IAB-MT channel Interfering signal centre Type of interfering signal
bandwidth of the frequency offset from the
lowest/highest lower/upper IAB-MT RF
carrier received Bandwidth edge or sub-
(MHz) block edge inside a sub-
block gap (MHz)
10 +2.5075 5 MHz CP-OFDM NR signal, 15
kHz SCS, 25 RBs
15 +2.5125
20 +2.5025
25 +9.4675 20 MHz CP-OFDM NR signal, 15
kHz SCS, 100 RBs
30 1+9.4725
40 19.4675
50 19.4625
60 +9.4725
70 +9.4675
80 1+9.4625
90 +9.4725
100 19.4675

10.5.2 OTA in-band blocking

105.2.1 General

The OTA in-band blocking characteristicsis a measure of the receiver’s ability to receive a OTA wanted signal at its
assigned channel in the presence of an unwanted OTA interferer, which isan NR signal for general blocking or an NR
signal with one RB for narrowband blocking.

10.5.2.2 Minimum requirement for IAB-DU type 1-O

Minimum requirement is the same as specified for BS type 1-O in TS38.104[2], subclause 10.5.2.2.

10.5.2.3 Minimum requirement for IAB DU type 2-O
Minimum regquirement is the same as specified for BS type 2-O in TS38.104[2], subclause 10.5.2.3.

10.5.2.4 Minimum requirement for IAB-MT of type 2-O

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction and are within the OTA REFSENS RoA0A.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be> 95% of the maximum throughput of the reference measurement channel.

For Wide Area |l AB-MT type 2-O, the OTA wanted and OTA interfering signals are provided at RIB using the
parametersin table 10.5.2.4-1 for general OTA blocking requirements. The reference measurement channel for the
wanted signal is further specified in annex A.1. The characteristics of the interfering signal is further specified in annex
F.

The OTA blocking requirements are applicable outside the IAB-MT RF Bandwidth. The interfering signal offset is
defined relative to the IAB-MT RF Bandwidth edges.

For Wide Area | AB-MT type 2-O the OTA in-band blocking requirement shall apply from FoL_jow - Afoos t0 FoL_pigh +
Afooe. The Afoos for IAB-MT type 2-O is defined in table 10.5.2.4-0.
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Table 10.5.2.4-0: Afoos Offset for NR operating bands for Wide Area IAB-MT in FR2

IAB-MT Operating band characteristics Afoos (MHZz)
type

IAB-MT FoL_high — FoL_low < 3250 MHz 1500

type 2-O

For Wide Areal AB-MT and for a RIBs supporting operation in non-contiguous spectrum within any operating band,

the OTA blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap sizeis at least as
wide as twice the interfering signal minimum offset in table 10.5.2.4-1. The interfering signal offset is defined relative
to the sub-block edges inside the sub-block gap.

Table 10.5.2.4-1: General OTA blocking requirement for Widea Area IAB-MT

IAB MT channel
bandwidth of the
lowest/highest

OTA wanted
sighal mean
power (dBm)

OTA interfering
signal mean power
(dBm)

OTA interfering
signal centre
frequency offset

Type of OTA
interfering signal

carrier received from the
(MHz) lower/upper IAB
MT [ RF

Bandwidth] edge
or sub-block
edge inside a
sub-block gap

(MHz)
+75

50 MHz CP-OFDM NR
signal,
60 kHz SCS, 64 RBs

50, 100, 200, 400 EISrersens + 6 dB | EISrersens som + 33 +

AFR2_REFSENS

NOTE:  EISrersens and EISrersens_som are given in subclause [ 10.3.3].

10.5.2.5 Minimum requirement for IAB-MT of type 1-O

The requirement shall apply at the RIB when the AoA of the incident wave of areceived signal and the interfering
signal are from the same direction, and:

- when the wanted signal is based on El Sgersens: the AoA of the incident wave of areceived signal and the
interfering signal are within the OTA REFSENS RoAOA.

- when the wanted signal is based on El Sminsens: the AOA of the incident wave of areceived signal and the
interfering signal are within the minSENS RoAoA.

The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.

The throughput shall be > 95% of the maximum throughput of the reference measurement channel, with OTA wanted
and OTA interfering signal specified in tables 10.5.2.5-1, table 10.5.2.5-2 and table 10.5.2.5-3 for general OTA and
narrowband OTA blocking requirements. The reference measurement channel for the OTA wanted signal isidentified
in clause 10.3.3 and are further specified in annex A.1. The characteristics of the interfering signal is further specified in
annex F.

The OTA in-band blocking requirements apply outside the IAB-MT RF Bandwidth or Radio Bandwidth. The interfering
signal offset is defined relative to the IAB-MT RF Bandwidth edges or Radio Bandwidth edges.

For |AB-MT type 1-O the OTA in-band blocking requirement shall apply in the in-band blocking frequency range,
whichisfrom FpL jow - Afoos t0 FoL nigh + Afoos.. The Afoos for wide area | AB-MT type 1-O is defined in table 10.5.2.5-
0.

Table 10.5.2.5-0: Afoos Offset for NR operating bands in FR1

IAB-MT type Operating band characteristics Afoos (MHz)
IAB-MT type 1-O | Fouhigh — FoLlow < 100 MHz 20
100 MHz <= Fou high — FoL,low £ 900 MHz 60
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For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA in-band blocking
requirements apply in addition inside any sub-block gap, in case the sub-block gap sizeis at |east as wide as twice the
interfering signal minimum offset in table 10.5.2.5-1. The interfering signal offset is defined relative to the sub-block
edges inside the sub-block gap.

For multi-band RIBs, the OTA in-band blocking requirements apply in the in-band blocking frequency ranges for each
supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter
RF Bandwidth gap size is at |east as wide as twice the interfering signal minimum offset in tables 10.5.2.5-1 and
10.5.2.5-3.

For a RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA narrowband blocking
requirements apply in addition inside any sub-block gap, in case the sub-block gap sizeis at least as wide as the
interfering signal minimum offset in table 10.5.2.5-3. The interfering signal offset is defined relative to the sub-block
edges inside the sub-block gap.

For amulti-band RIBs, the OTA narrowband blocking requirements apply in the narrowband blocking frequency ranges
for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case
the Inter RF Bandwidth gap sizeis at least as wide as the interfering signal minimum offset in table 10.5.2.5-3.

Table 10.5.2.5-1: General OTA blocking requirement for IAB-MT type 1-O

IAB-MT channel Wanted signal Interfering signal Interfering Type of interfering signal
bandwidth of the mean power mean power (dBm) signal centre
lowest/highest (dBm) frequency
carrier received minimum offset
(MHz) from the
lower/upper
IAB-MT RF
Bandwidth edge
or sub-block
edge inside a
sub-block gap
(MHz)
10, 15, 20 EISrersens + 6 dB Wide Area IAB-MT: -43 +7.5 5 MHz CP-OFDM NR signal, 15
- AOTAREFSENS kHz SCS, 25 RBs
Local Area IAB-MT: -35
- AOTAREFSENS
ElSminsens + 6 dB Wide Area IAB-MT: -43 +7.5
— Aminsens
Local Area IAB-MT: -35
- Aminsens
25,30, 40, 50, 60, EISrersens + 6 dB Wide Area IAB-MT: -43 +30 20 MHz CP-OFDM NR signal,
70, 80, 90, 100 - AOTAREFSENS 15 kHz SCS, 100 RBs
Local Area IAB-MT: -35
- AOTAREFSENS
ElSminsens + 6 dB Wide Area IAB-MT: -43 +30
— Aminsens
Local Area IAB-MT: -35
- Aminsens
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Table 10.5.2.5-2: OTA narrowband blocking requirement for IAB-MT type 1-O

IAB-MT channel OTA Wanted OTA Interfering signal mean power
bandwidth of the signal mean (dBm)
lowest/highest power (dBm)
carrier received
(MHz)
10, 15, 20 EISrersens + Wide Area IAB-MT: -49 - AoTAREESENS
6 dB Local Area IAB-MT: -41 - AoTAREFSENS
ElSminsens + Wide Area IAB-MT: -49 — Aminsens
6 dB Local Area IAB-MT: -41 - AoTAREFSENS
25, 30, 40, 50, 60, EISrersens + Wide Area IAB-MT: -49 - AoTAREESENS
70, 80, 90, 100 6 dB Local Area IAB-MT: -41 - AoTAREFSENS
ElSminsens + Wide Area IAB-MT: -49 — Aminsens
6 dB Local Area IAB-MT: -41 - AoTAREFSENS
NOTE 1: The SCS for the lowest/highest carrier received is the lowest SCS
supported by the IAB-MT for that bandwidth.
NOTE 2: 7.5 kHz shift is not applied to the wanted signal.

Table 10.5.2.5-3: OTA narrowband blocking interferer frequency offsets for IAB-MT type 1-O

IAB-MT channel Interfering RB centre Type of interfering signal
bandwidth of the frequency offset to the
lowest/highest lower/upper IAB-MT RF
carrier received Bandwidth edge or sub-
(MHz) block edge inside a sub-
block gap (kHz) (Note 2)
5 MHz CP-OFDM NR signal,
15 kHz SCS, 1 RB
10 +(355 + m*180),
m=0,1,2,3,4,9,14,19, 24
15 +(360 + m*180),
m=0,1, 2,3,4,9,14,19,24
20 +(350 + m*180),
m=0,1,2,3,4,9,14,19, 24
25 +(565 + m*180), 20 MHz CP-OFDM NR signal,
m=0, 1, 2, 3,4, 29,54,79,99 15 kHz SCS, 1 RB
30 +(570 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
40 +(565 + m*180),
m=0, 1, 2, 3, 4, 29,54, 79, 99
50 +(560 + m*180),
m=0, 1, 2,3, 4, 29,54,79,99
60 +(570 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
70 +(565 + m*180),
m=0, 1, 2, 3, 4, 29,54, 79, 99
80 +(560 + m*180),
m=0, 1, 2, 3, 4, 29,54, 79, 99
90 +(570 + m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
100 +(565 + m*180),
m=0, 1, 2, 3, 4, 29,54, 79, 99
NOTE 1: Interfering signal consisting of one resource block is positioned at the stated
offset, the channel bandwidth of the interfering signal is located adjacently to
the lower/upper IAB-MT RF Bandwidth edge or sub-block edge inside a sub-
block gap.
NOTE 2: The centre of the interfering RB refers to the frequency location between the
two central subcarriers.
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10.6  OTA out-of-band blocking

10.6.1 General

The OTA out-of-band blocking characteristics are a measure of the receiver unit ability to receive awanted signal at the
RIB at its assigned channel in the presence of an unwanted interferer.

10.6.2 Minimum requirement for IAB-MT type 1-O and IAB-DU type 1-O

The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering
signal are from the same direction and are within the minSENS RoAOA.

The wanted signal appliesto each supported polarization, under the assumption of polarization match. The interferer
shall be polarization matched in-band and the polarization maintained for out-of-band frequencies.

For OTA wanted and OTA interfering signals provided at the RIB using the parametersin table 10.6.2-2, the following
requirements shall be met:

- Thethroughput shall be> 95% of the maximum throughput of the reference measurement channel. The
reference measurement channel for the OTA wanted signal isidentified in clause 10.3.2 and subclause 10.3.3
for each | AB-Node channel bandwidth.

For amulti-band RIB, the OTA out-of-band requirement shall apply for each supported operating band, with the
exception that the in-band blocking frequency ranges of all supported operating bands according to table 10.6.2-1 shall
be excluded from the OTA out-of-band blocking reguirement.

For OTA out-of-band blocking requirement apply from 30 MHz to Fur jow - Afoos and from Fup nigh + Afoos Up to 12750
MHz. The Afoos for FR1 OTA out-of-band blocking requirement is defined in table 10.6.2-1.

Table 10.6.2-1: Afoos

Operating band characteristics Afoos (MHz)
Fut,high — Futlow < 100 MHz 20
100 MHz = Fuhigh — FuL,jow = 900 MHz 60

Table 10.6.2-2: OTA out-of-band blocking performance requirement

Wanted signal mean Interfering signal RMS Type of interfering
power (dBm) field-strength (V/Im) Signal
ElSminsens + 6 dB 0.36 CwW
(Note 1)

NOTE 1: ElSminsens depends on the channel bandwidth as specified in clause 9.2.
NOTE 2: The RMS field-strength level in V/m is related to the interferer EIRP level

V3EIRF

r
for example, 0.36 V/m is equivalent to 36 dBm at fixed distance of 30 m.

at a distance described as E= ,where EIRP isinW and risinm;

10.6.3 Minimum requirement for IAB-MT type 2-O and IAB-DU type 2-O

The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering
signal are from the same direction and are within the OTA REFSENS RoA0A.

The wanted signal applies to each supported polarization, under the assumption of polarization match. The interferer
shall be polarization matched in-band and the polarization maintained for out-of-band frequencies.

For IAB type 2-O the OTA out-of-band blocking requirement apply from 30 MHz to FuL jow — 1500 MHz and from
FuL nigh + 1500 MHz up to 2" harmonic of the upper frequency edge of the operating band.

For OTA wanted and OTA interfering signals provided at the RIB using the parametersin table 10.6.3-1, the following
requirements shall be met:
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- Thethroughput shall be> 95% of the maximum throughput of the reference measurement channel. The
reference measurement channel for the OTA wanted signal isidentified in subclause 10.3.2 and subclause 10.3.3

for each | AB Node channel bandwidth.

Table 10.6.3-1: OTA out-of-band blocking performance requirement

Frequency range of interfering signal Wanted signal Interferer RMS field- |Type of interfering
(MHz) mean power strength signal
(dBm) (VIm)
30 to 12750 EISrersens + 6 dB 0.36 CW
12750 to Fur,jow— 1500 EISrersens + 6 dB 0.1 CW
FuL.high + 1500 to 2" harmonic of the upper EISrersens + 6 dB 0.1 Cw
frequency edge of the operating band

10.6.4 Co-location minimum requirement for IAB-MT type 1-O and IAB-DU
type 1-O
This additional OTA out-of-band blocking requirement may be applied for the protection of 1AB receivers when NR,

E-UTRA BS, UTRA BS, CDMA BS, GSM/EDGE BS or IAB-DU and/or IAB-MT operating in a different frequency
band are co-located with an |AB-Node.

The reguirement is a co-location requirement. The interferer power levels are specified at the co-location reference
antenna conducted input. The interfering signal power is specified per supported polarization.

The requirement is valid over the minSENS RoAOA.

For OTA wanted and OTA interfering signal provided at the RIB using the parametersin table 10.6.4-1, the following
requirements shall be met:

- Thethroughput shall be> 95% of the maximum throughput of the reference measurement channel. The
reference measurement channel for the OTA wanted signal isidentified in clause 10.3 for each | AB channel
bandwidth and further specified in annex A.1l. The characteristics of the interfering signal is further specified in
annex F.

For 1AB type 1-O the OTA blocking regquirement for co-location with BS or IAB-Node in other frequency bandsis
applied for all operating bands for which co-location protection is provided.

Table 10.6.4-1: OTA blocking requirement for co-location with BS or IAB-Node in other frequency

bands
Frequency range |Wanted signal Interfering Interfering Interfering Type of
of interfering mean power signal mean signal mean signal mean interfering signal
signal (dBm) power for WA |power for MR |power for LA BS
BS (dBm) BS (dBm) (dBm)
Freguerlle rar:jge E|SminSENS +6
of co-locate .
downlink operating (N?)Ee n +46 +38 +24 CW carrier
band

NOTE 1: ElSminsens depends on the IAB class and on the IAB channel bandwidth, see clause 10.3.
NOTE 2: The requirement does not apply when the interfering signal falls within any of the supported downlink
operating band(s) or in Afoos immediately outside any of the supported downlik operating band(s).

10.7  OTA receiver spurious emissions

10.7.1 General

The OTA RX spurious emission is the power of the emissions radiated from the antenna array from areceiver unit.

The metric used to capture OTA receiver spurious emissions for IAB-MT and IAB-DU for | AB type 1-O and 1AB type
2-Oistotal radiated power (TRP), with the requirement defined at the RIB.
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When calculating the IAB-MT RX emissions limits (Nrxu,counted) defined for IAB-DU and IAB-MT type 1-H in sub-
clause 7.6.2 shall be applied for IAB-MT type 1-O.

10.7.2 IAB-DU OTA receiver spurious emissions

10.7.2.1 Minimum requirement for IAB-DU type 1-O

Minimum requirement is the same as specified for BStype 1-O in TS 38.104[2], subclause 10.7.2.

10.7.2.2 Minimum requirement for IAB-DU type 2-O

Minimum requirement is the same as specified for BS type 2-O in TS 38.104[ 2], subclause 10.7.3.
10.7.3 IAB-MT OTA receiver spurious emissions

10.7.3.1 Minimum requirement for IAB-MT type 1-O

For an IAB-MT operating in TDD, the OTA RX spurious emissions requirement shall apply during the transmitter OFF
period only.

For RX only multi-band RIB, the OTA RX spurious emissions requirements are subject to exclusion zones in each
supported operating band.

The OTA RX spurious emissions requirement for lAB-MT type 1-O isthat for each basic limit specified in
table 10.7.3.1-1, the power sum of emissions at the RIB shall not exceed limits specified as the basic limit + X, where
X = 10l0g10(Nrxu,countedperceir) dB, unless stated differently in regional regulation.

Table 10.7.3.1-1: General receiver spurious emission basic limits for IAB-MT type 1-O

Spurious frequency range Basic limit | Measurement Notes
(Note 4) bandwidth
30 MHz — 1 GHz -36 dBm 100 kHz Note 1
1 GHz - 12.75 GHz -30 dBm 1 MHz Note 1, Note 2
12.75 GHz — 5™ harmonic of the 1 MHz Note 1, Note 2, Note 3
upper frequency edge of the DL
operating band in GHz

NOTE 1: Measurement bandwidths as in ITU-R SM.329 [16], s4.1.

NOTE 2: Upper frequency as in ITU-R SM.329 [16], s2.5 table 1.

NOTE 3: This spurious frequency range applies only for operating bands for which the 5%
harmonic of the upper frequency edge of the DL operating band is reaching beyond
12.75 GHz.

NOTE 4: Additional limits may apply regionally.

10.7.3.2 Minimum requirement for IAB-MT type 2-O
The OTA RX spurious emissions requirement shall apply during the transmitter OFF period only.

For the Wide Area | AB-MT type 2-O, the power of any RX spurious emission shall not exceed the limitsin table
10.7.3.2-1.
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10.7.3.2-1: Radiated Rx spurious emission limits for IAB-MT type 2-O

Spurious Limit Measurement Note
frequency range (Note 5) Bandwidth
(Note 4)
30 MHz & 1 GHz -36 dBm 100 kHz Note 1
1 GHz < 18 GHz -30 dBm 1 MHz Note 1
18 GHz <> Fstepa -20 dBm 10 MHz Note 2
Fstep,r <> Fstep,2 -15 dBm 10 MHz Note 2
Fstep,2 <> Fstep,3 -10 dBm 10 MHz Note 2
Fstepa <> Fstep,s -10 dBm 10 MHz Note 2
Fstep,s <> Fstep,6 -15 dBm 10 MHz Note 2
Fsteps <> 2" harmonic of -20 dBm 10 MHz Note 2, Note 3
the upper frequency edge
of the DL operating band
NOTE 1: Bandwidth as in ITU-R SM.329 [16], s4.1.
NOTE 2: Limit and bandwidth as in ERC Recommendation 74-01 [17], Annex 2.
NOTE 3: Upper frequency as in ITU-R SM.329 [16], s2.5 table 1.
NOTE 4: The step frequencies Fstep,x are defined in table 10.7.3.2-2.
NOTE 5: Additional limits may apply regionally.

Table 10.7.3.2-2: Step frequencies for defining the radiated Rx spurious emission limits for IAB-MT

type 2-O

Operati ng band Fstep,l Fstep,z Fstep,3 Fstep,4 Fstep,S Fstep,s
(GHz) (GHz) (GHz) (GHz) (GHz) (GHz)
n257 18 23.5 25 31 325 41.5
n258 18 21 22.75 29 30.75 40.5
n259 23.5 35.5 38 45 47.5 59.5

n260 25 34 35.5 41.5 43 52
n261 18 25.5 26.0 29.85 30.35 38.35

10.8 OTA receiver intermodulation

10.8.1 General

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the
desired channel. Intermodul ation response rejection is a measure of the capability of the receiver unit to receive a
wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific
frequency relationship to the wanted signal. The requirement is defined as a directional requirement at the RIB.

10.8.2 Minimum requirement for IAB-DU type 1-O

The Wide Areal AB-DU receiver intermodulation requirement is specified the same as the Wide Areareceiver
intermodul ation requirement for BS type 1-O in TS 38.104 [2], subclause 10.8.2, where references to BS channel
bandwidth apply to |AB-DU channel bandwidth.

The Medium Range IAB-DU receiver intermodulation requirement is specified the same as the Medium Range BS
receiver intermodulation requirement for BS type 1-O in TS 38.104 [2], subclause 10.8.2, where references to BS
channel bandwidth apply to IAB-DU channel bandwidth.

The Local Areal AB-DU receiver intermodulation requirement is specified the same as the Local Area BSreceiver
intermodul ation requirement for BS type 1-O in TS 38.104 [2], subclause 10.8.2, where references to BS channel
bandwidth apply to IAB-DU channel bandwidth.
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10.8.3 Minimum requirement for IAB-DU type 2-O

The Wide Areal AB-DU receiver intermodulation requirement is specified the same as the Wide Areareceiver
intermodulation requirement for BS type 2-O in TS 38.104 [2], subclause 10.8.3, where references to BS channel
bandwidth apply to |AB-DU channel bandwidth.

The Medium Range IAB-DU receiver intermodulation requirement is specified the same as the Medium Range BS
receiver intermodulation requirement for BS type 2-O in TS 38.104 [2], subclause 10.8.3, where references to BS
channel bandwidth apply to IAB-DU channel bandwidth.

The Local Areal AB-DU receiver intermodulation requirement is specified the same as the Local Area BS receiver
intermodulation requirement for BS type 2-O in TS 38.104 [2], subclause 10.8.3, where references to BS channel
bandwidth apply to IAB-DU channel bandwidth.

10.8.4 Minimum requirement for IAB-MT type 1-O

The Wide Area |AB-MT receiver intermodulation requirement is specified the same as the Wide Areareceiver
intermodul ation requirement for BS type 1-O in TS 38.104 [2], subclause 10.8.2, where references to BS channel
bandwidth apply to IAB-MT channel bandwidth.

The Local Areal AB-MT receiver intermodulation requirement is specified the same asthe Local Area BS receiver
intermodulation requirement for BS type 1-O in TS 38.104 [2], subclause 10.8.2, where references to BS channel
bandwidth apply to IAB-MT channel bandwidth.

Interfering signal for IAB-MT type 1-O should be CP-OFDM.

10.9 OTA in-channel selectivity

10.9.1 General

In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block
locations in the presence of an interfering signal received at alarger power spectral density. In this condition a
throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an
NR signal as specified in annex [A.1] and shall be time aigned with the wanted signal

10.9.2 Minimum requirement for IAB-DU type 1-O

The wide area |AB-DU receiver in-channel selectivity requirement is specified the same as the wide areareceiver in-
channel selectivity requirement for BStype 1-O in TS 38.104[ 2], subclause 10.9.2, where references to BS channel
bandwidth apply to |AB-DU channel bandwidth.

The medium range |AB-DU receiver in-channel selectivity requirement is specified the same as the medium range BS
receiver in-channel selectivity requirement for BS type 1-O in TS 38.104[ 2], subclause 10.9.2, where references to BS
channel bandwidth apply to IAB-DU channel bandwidth.

Thelocal areal AB-DU receiver in-channel selectivity requirement is specified the same asthelocal areaBS receiver
in-channel selectivity requirement for BS type 1-O in TS 38.104[ 2], subclause 10.9.2, where references to BS channel
bandwidth apply to IAB-DU channel bandwidth.

10.9.3 Minimum requirement for IAB-DU type 2-O

The wide area |AB-DU receiver in-channel selectivity requirement is specified the same as the wide areareceiver in-
channel selectivity requirement for BS type 2-O in TS 38.104[ 2], subclause 10.9.3, where references to BS channel
bandwidth apply to |AB-DU channel bandwidth.

The medium range IAB-DU receiver in-channel selectivity requirement is specified the same as the medium range BS
receiver in-channel selectivity requirement for BStype 2-O in TS 38.104( 2], subclause 10.9.3, where references to BS
channel bandwidth apply to IAB-DU channel bandwidth.
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Thelocal area|AB-DU receiver in-channel selectivity requirement is specified the same as the local area BS receiver
in-channel selectivity requirement for BS type 2-O in TS 38.104] 2], subclause 10.9.3, where references to BS channel
bandwidth apply to IAB-DU channel bandwidth.

11 Radiated performance requirements

11.1  IAB-DU performance requirements

11.1.1 General

Radiated performance requirements specify the ability of the IAB-DU type 1-O or |AB-DU type 2-O to correctly
demodulate radiated signalsin various conditions and configurations. Radiated performance requirements are specified
at the RIB.

Radiated performance requirements for the IAB-DU are specified for the fixed reference channels defined in annex A
and the propagation conditions in annex TBA. The requirements only apply to those FRCs that are supported by the
IAB-DU.

The radiated performance requirements for |AB-DU type 1-O and for |AB-DU type 2-O are limited to two OTA
demodulation branches as described in clause 11.1.2. Conformance requirements can only be tested for 1 or 2
demodulation branches depending on the number of polarizations supported by the IAB-DU, with the required SNR
applied separately per polarization.

NOTE 1: ThelAB-DU can support more than 2 demodulation branches, however OTA conformance testing can
only be performed for 1 or 2 demodulation branches.

Unless stated otherwise, radiated performance requirements apply for asingle carrier only. Radiated performance
requirements for a | AB-DU supporting CA are defined in terms of single carrier requirements.

In tests performed with signal generators a synchronization signal may be provided from the IAB-DU to the signal
generator, to enable correct timing of the wanted signal.

Whenever the "RX antennas' term is used for the radiated performance requirements description, it shall refer to the
demodulation branches (i.e. not physical antennas of the antenna array).

The SNR used in this clause is specified based on asingle carrier and defined as:
SNR=S/N

Where:
S isthetota signal energy inaslot on aRIB.

N is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of aslot on a
RIB.

11.1.2 OTA demodulation branches

Radiated performance requirements are only specified for up to 2 demodulation branches.

If the IAB-DU type 1-O, or the IAB-DU type 2-O uses polarization diversity and has the ability to maintain isolation
between the signals for each of the demodulation branches, then radiated performance requirements can be tested for up
to two demodulation branches (i.e. 1RX or 2RX test setups). When tested for two demodulation branches, each
demodulation branch maps to one polarization.

If the IAB-DU type 1-O, or the IAB-DU type 2-O does not use polarization diversity then radiated performance
requirements can only be tested for a single demodulation branch (i.e. 1RX test setup).
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11.1.2 Performance requirements for PUSCH

11.1.21 Performance requirements for IAB type 1-O

11.1.2.1.1 Performance requirements for PUSCH with transform precoding disabled

Apply the requirements defined in clause 8.1.2.1 for 2Rx.

11.1.2.1.2 Performance requirmements for PUSCH with transform precoding enabled

Apply the requirements defined in clause 8.1.2.2 for 2Rx.

11.1.2.1.3 Performance requirements for UCI multiplexed on PUSCH
Apply the requirements defined in clause 8.1.2.3 for 2Rx.

11.1.2.2 Performance requirements for IAB type 2-O

11.1.2.2.1 Performance requirmements for PUSCH with transform precoding disabled

11.1.2.2.1.1 General

The performance requirement of PUSCH is determined by a minimum required throughput for agiven SNR. The
required throughput is expressed as a fraction of the maximum throughput for the FRCs listed in annex A. The
performance requirements assume HARQ retransmissions.

Table 11.1.2.2.1.1-1: Test parameters for PUSCH testing

Parameter Value
Transform precoding Disabled

Default TDD UL-DL pattern (Note 1) 6§Dleszl‘E‘J”O'SﬁngHZZGS:gS:

Cyclic prefix Normal
HARQ Maximum number of HARQ transmissions 4
RV sequence 0,2,3,1
DM-RS configuration type 1
DM-RS duration single-symbol DM-RS
Additional DM-RS symbols pos0, posl
DM-RS Number of DM-RS CDM group(s) without data 2
Ratio of PUSCH EPRE to DM-RS EPRE -3dB
DM-RS port(s) {0}, {0, 1}
DM-RS sequence generation Nip=0, nscip =0
PUSCH mapping type B
Time domain resource Start symbol index 0
Allocation length 10
. RB assignment Full applicable test bandwidth
Frequency domain resource - -
Frequency hopping Disabled
TPMI index for 2Tx two-layer spatial multiplexing transmission 0
Code block group based PUSCH transmission Disabled
) . Frequency density (Kpt-rs) 2, Disabled
PT-RS configuration Time density (Lp.rs) 1, Disabled

Note 1: The same requirements are applicable to TDD with different UL-DL patterns.

11.1.2.2.1.2 Minimum requirements

The throughput shall be equal to or larger than the 70% of maximum throughput stated in the tables 11.1.2.2.1.2-1 to
11.1.2.2.1.2-5 at the given SNR for 1Tx and for 2Tx two-layer spatial multiplexing transmission.
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Table 11.1.2.2.1.2-1: Minimum requirements for PUSCH, 50 MHz channel bandwidth, 60 kHz SCS

Propagation

conditions
Number of Number of and FRC Additional SNR

TX demodulation | correlation DM-RS PT-RS
; (Annex A) L (dB)
antennas branches matrix position
(Annex
TBA)

D-FR2-A.2.1-1 pos0 No -2.0
D-FR2-A.2.1-13 posl No -2.2
TDLA30-300 Yes 12.0
Low D-FR2-A.2.3-1 pos0 NoO 1.5
Yes 10.7
1 D-FR2-A.2.3-11 posl No 10.7
Yes 13.7
) TDLA30-75 | DFRZAZ4- poso No 13.1
Low Yes 13.4
D-FR2-A.2.4-6 posl No 129
D-FR2-A.2.1-6 pos0 No 1.5
D-FR2-A.2.1-18 posl No 1.2
TDLA30-300 Yes 15.2
2 Low D-FR2-A.2.2-1 pos0 NoO 143
Yes 13.8
D-FR2-A.2.2-6 posl No 13.0

Table 11.1.2.2.1.2-2: Minimum requirements for PUSCH, 100 MHz channel bandwidth, 60 kHz SCS

Propagation
conditions
Number of Number of and FRC Additional SNR
TX demodulation | correlation DM-RS PT-RS
antennas branches matrix (Annex A) position (dB)
(Annex
TBA)
D-FR2-A.2.1-2 pos0 No -2.1
D-FR2-A.2.1-14 posl No -2.4
TDLA30-300 | D-FR2-A.2.3-2 Yes 12.2
Low pos0 No 11.2
1 D-FR2-A.2.3-12 pos1 Yes 11.2
No 10.6
D-FR2-A.2.4-2 pos0 Yes 14.2
2 TDLA30-75 No 13.3
Low D-FR2-A.2.4-7 pos1 Yes 13.7
No 13.1
D-FR2-A.2.1-7 pos0 No 1.5
D-FR2-A.2.1-19 posl No 1.2
2 TDLA30-300 D-FR2-A.2.2-2 pos0 Yes 16.0
Low No 14.9
Yes 13.8
D-FR2-A.2.2-7 posl No 13.1

Table 11.1.2.2.1.2-3: Minimum requirements for PUSCH, 50 MHz channel bandwidth, 120 kHz SCS

Propagation
conditions
Number of Number of and FRC Additional SNR
TX demodulation | correlation (Annex A) DM-RS PT-RS (dB)
antennas branches matrix position
(Annex
TBA)
D-FR2-A.2.1-3 pos0 No -1.8
1 2 TDL’SS\?V'SOO D-FR2-A.2.1-15 posil No 2.1
D-FR2-A.2.3-3 pos0 Yes 11.6
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No 10.9

Yes 10.9

D-FR2-A.2.3-13 posl NO 105

Yes 13.7

TDLA30-75 | D-FR2-A24-3 pos0 No 13.1
Low Yes 13.2
D-FR2-A.2.4-8 posl NO 13.0

D-FR2-A.2.1-8 pos0 No 1.4
D-FR2-A.2.1-20 posl No 1.3

TDLA30-300 Yes 14.2
2 Low D-FR2-A.2.2-3 pos0 NoO 13.6
D-FR2-A.2.2-8 posl Yes 13.9

Table 11.1.2.2.1.2-4: Minimum requirements for PUSCH, 100 MHz channel bandwidth, 120 kHz SCS

Propagation
conditions
Number of Number of and FRC Additional SNR
TX demodulation | correlation DM-RS PT-RS
; (Annex A) L (dB)
antennas branches matrix position
(Annex
TBA)
D-FR2-A.2.1-4 pos0 No -2.4
D-FR2-A.2.1-16 posl No -2.5
TDLA30-300 Yes 11.9
Low D-FR2-A.2.3-4 pos0 No 105
Yes 11.1
1 D-FR2-A.2.3-14 posl NoO 105
Yes 13.5
) TDLA30-75 | D FREAZ2AA posO No 12.9
Low Yes 13.4
D-FR2-A.2.4-9 posl No 12.8
D-FR2-A.2.1-9 pos0 No 1.4
D-FR2-A.2.1-21 posl No 1.2
TDLA30-300 Yes 13.9
2 Low D-FR2-A.2.2-4 pos0 No 13.2
D-FR2-A.2.2-9 posl Yes 135

Table 11.1.2.2.1.2-5: Minimum requirements for PUSCH, 200 MHz channel bandwidth, 120 kHz SCS

Propagation

conditions
Number of Number of and FRC Additional SNR
TX demodulation | correlation (Annex A) DM-RS PT-RS (dB)

antennas branches matrix position
(Annex
TBA)

D-FR2-A.2.1-5 pos0 No -2.1
D-FR2-A.2.1-17 posl No -2.4
TDLA30-300 Yes 11.3
Low D-FR2-A.2.3-5 pos0 NO 10.9
Yes 11.2
1 D-FR2-A.2.3-15 posl No 10.7
Yes 14.1
2 TDLA30-75 D-FR2-A.2.4-5 pos0 No 134
Low Yes 13.7
D-FR2-A.2.4-10 posl No 133
D-FR2-A.2.1-10 pos0 No 1.4
TDLA30-300 | D-FR2-A.2.1-22 posl No 1.1
2 Low Yes 14.0
D-FR2-A.2.2-5 pos0 NO 13.3
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D-FR2-A.2.2-10 posl Yes 13.6

11.1.2.2.2 Performance requirmements for PUSCH with transform precoding enabled

11.1.2.2.2.1 General

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The
required throughput is expressed as a fraction of the maximum throughput for the FRCs listed in Annex A. The
performance requirements assume HARQ retransmissions.

Table 11.1.2.2.2.1-1: Test parameters for PUSCH testing

Parameter Value
Transform precoding Enabled

Default TDD UL-DL pattern (Note 1) 6§Dk1|_gl%ndsizlglgﬁzzé gl‘j’ :

Cyclic prefix Normal
Maximum number of HARQ 4
HARQ transmissions
RV sequence 0,2,3,1
DM-RS configuration type 1
DM-RS duration single-symbol DM-RS
Additional DM-RS position posO0, posl
Number of DM-RS CDM group(s) 5
DM-RS wnhout data
Ratio of PUSCH EPRE to DM-RS 3dB
EPRE
DM-RS port(s) 0

Nip®=0, group hopping and sequence

DM-RS sequence generation hopping are disabled

Time domain resource PUSCH mapping type B
assignment Start symbol 0
Allocation length 10
Frequency domain resource RB assignment 30 PRBs in the middle of the test bandwidth
assignment Freqguency hopping Disabled
Code block group based PUSCH transmission Disabled
PT-RS Not configured

Note 1: The same requirements are applicable to TDD with different UL-DL patterns.

11.1.2.2.2.2 Minimum requirements

The throughput shall be equal to or larger than the 70% of maximum throughput stated in the tables 11.1.2.2.2.2-1 to
11.1.2.2.2.2-2 at the given SNR.

Table 11.1.2.2.2.2-1: Minimum requirements for PUSCH, Type B, 50 MHz Channel Bandwidth, 60 kHz

SCS
Propagation

Number Number of conditions and FRC Additional SNR

of TX demodulation correlation DM-RS
. (Annex A) L (dB)

antennas branches matrix (Annex position

TBA)

D-FR2-A.2.1-11 pos0 -1.8
! 2 TDLA30-300 Low 5 rps a5 103 posl 1.9
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Table 11.1.2.2.2.2-2: Minimum requirements for PUSCH, Type B, 50 MHz Channel Bandwidth, 120 kHz

SCS
Propagation
Number Number of conditions and FRC Additional SNR
of TX demodulation correlation DM-RS
. (Annex A) L (dB)
antennas branches matrix (Annex position
TBA)
D-FR2-A.2.1-12 pos0 -1.8
! 2 TDLA30-300 Low 5 Fpo a2 104 posl 1.9
11.1.2.2.3 Performance requirements for UCI multiplexed on PUSCH
11.1.2.2.3.1 General

In the tests for UCI multiplexed on PUSCH the UCI information only contains CSl part 1 and CSI part 2 information
and there is no HACK/ACK information transmitted.

The CSI part 1 block error probability is defined as the probability of incorrectly decoded the CSI part 1 information
when the CSI part 1 information is sent as follow:

#(false CSI part 1)
#(CSl part1)

BLER(g; part1 =
where;
- #(false CSl part 1) denotes the number of incorrectly decoded CSl part 1 information transmitted occasions
- #(CSl part 1) denotes the number of CSI part linformation transmitted occasions.

The CSl part 2 block error probability (BLER) is defined as the probability of incorrectly decoded the CSI part 2
information when the CSI part 2 information is sent as follows:

#(false CSI part 2)
#(CSI part 2)

BLER(g part2 =
where;
- #(false CSl part 2) denotes the number of incorrectly decoded CSl part 2 information transmitted occasions
- #(CSl part 2) denotes the number of CSI part 2 information transmitted occasions.
The number of UCI information bit payload per dlot is defined for two cases as follows:
- 5bitsin CSl part 1, 2 bitsin CSl part 2
- 20 bitsin CSl part 1, 20 bitsin CSI part 2

The 7bits UCI caseis further defined with the bitmap [cO ¢1 ¢2 c3 c4] =[01 0 1 0] for CSI part 1 information, where cO
is mapping to the RI information, and with the bitmap [c0 c1] = [1 0] for CSI part2 information.

The 40bits UCI information case is assumed random information bit selection.

In both tests, PUSCH data, CSI part 1 and CSl part 2 information are transmitted simultaneously.
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Table 11.1.2.2.3.1-1: Test parameters for UCI multiplexed on PUSCH testing

Parameter Value
Transform precoding Disabled
120 kHz SCS:

Default TDD UL-DL pattern (Note 1) 3D1S1U, S=10D:2G:2U
Cyclic prefix Normal
HARQ Maximum number of HARQ transmissions 1

RV sequence 0

DM-RS configuration type 1

DM-RS duration single-symbol DM-RS

Additional DM-RS position posO0, posl
DM-RS Number of DM-RS CDM group(s) without data 2

Ratio of PUSCH EPRE to DM-RS EPRE -3dB

DM-RS port(s) {0}

DM-RS sequence generation Nip°=0,Nnscio=0
Time domain resource PUSCH mapping type B
assignment Start symbol 0

Allocation length 10

. . Full applicable test

Zgitiqgunemngtdomam resource RB assignment | ba_ndW|dth

Frequency hopping Disabled
Code block group based PUSCH transmission Disabled

PT-RS Disabled Enabled
PT-RS configuration Frequency density (Kpt-rs) N/A: 2

Time density (Lp1-rs) N/A 1

Number of CSI part 1 and CSI part 2 information

bit payload {5.2},{20.,20}

scaling 1

betaOffsetACK-Index1 11
ucCl betaOffsetCSI-Part1-Index1 and betaOffsetCSI- 13

Part1-Index2

betaOffsetCSI-Part2-Index1 and betaOffsetCSI- 13

Part2-Index2

UCI partition for frequency hopping Disabled

Note 1: The same requirements are applicable to TDD with different UL-DL patterns.

11.1.2.2.3.2

Minimum requirements

The CSI part 1 block error probability shall not exceed 0.1% at the SNR givenin table 11.1.2.2.3.2-1 and table
11.1.2.2.3.2-2. The CSl part 2 block error probability shall not exceed 1% at the SNR given in table 11.1.2.2.3.2-3 and

table 11.1.2.2.3.2-4.

Table 11.1.2.2.3.2-1: Minimum requirements for UCI multiplexed on PUSCH, Type B, With PT-RS, CSI

part 1, 50 MHz Channel Bandwidth, 120 kHz SCS

Propagation UCI bits
Number Number of conditions and (CSI part Additional FRC SNR
of TX demodulation correlation P DM-RS
: 1, CSI o (Annex A) (dB)
antennas branches matrix (Annex position
TBA) part 2)
2 TDLA30-300 Low 7(5,2) pos0 D-FR2-A.2.3-3 7.2
1 2 TDLA30-300 Low | 40(20,20) pos0 D-FR2-A.2.3-3 5.8
2 TDLA30-300 Low |  7(5,2) posl D-FR2-A.2.3-13 7.8
2 TDLA30-300 Low | 40(20,20) posl D-FR2-A.2.3-13 5.9

ETSI




3GPP TS 38.174 version 16.6.0 Release 16

Table 11.1.2.2.3.2-2: Minimum requirements for UCI multiplexed on PUSCH, Type B, Without PTRS,

158

ETSI TS 138 174 V16.6.0 (2022-04)

CSl part 1, 50 MHz Channel Bandwidth, 120 kHz SCS

Propagation UCI bits
Number Number of conditions and Additional
- . (CSl part FRC SNR
of TX demodulation correlation DM-RS
. 1, Csl L (Annex A) (dB)
antennas branches matrix (Annex position
TBA) part 2)
2 TDLA30-300 Low 7(5,2) pos0 D-FR2-A.2.3-3 7.1
1 2 TDLA30-300 Low | 40(20,20) pos0 D-FR2-A.2.3-3 5.8
2 TDLA30-300 Low 7(5,2) posl D-FR2-A.2.3-13 7.3
2 TDLA30-300 Low | 40(20,20) posl D-FR2-A.2.3-13 55

Table 11.1.2.2.3.2-3: Minimum requirements for UCI multiplexed on PUSCH, Type B, With PTRS, CSI
part 2, 50 MHz Channel Bandwidth, 120 kHz SCS

Propagation UCI bits

Number Number of conditions and (CSI part Additional FRC SNR

of TX demodulation correlation 1 Csl DM-RS (Annex A) (dB)

antennas branches matrix (Annex ' position

TBA) part 2)

2 TDLA30-300 Low 7(5,2) pos0 D-FR2-A.2.3-3 1.1

1 2 TDLA30-300 Low | 40(20,20) pos0 D-FR2-A.2.3-3 4.0

2 TDLA30-300 Low 7(5,2) posl D-FR2-A.2.3-13 1.3

2 TDLA30-300 Low | 40(20,20) posl D-FR2-A.2.3-13 4.0

Table 11.1.2.2.3.2-4: Minimum requirements for UCI multiplexed on PUSCH, Type B, Without PTRS,

CSl part 2, 50 MHz Channel Bandwidth, 120 kHz SCS

Propagation UCI bits
Number Number of conditions and (CSI part Additional FRC SNR
of TX demodulation correlation P DM-RS
: 1, CSI o (Annex A) (dB)
antennas branches matrix (Annex > position
TBA) part 2)
2 TDLA30-300 Low 7(5,2) pos0 D-FR2-A.2.3-3 1.1
1 2 TDLA30-300 Low | 40(20,20) pos0 D-FR2-A.2.3-3 3.9
2 TDLA30-300 Low | 7(5,2) posl D-FR2-A.2.3-13 1.2
2 TDLA30-300 Low | 40(20,20) posl D-FR2-A.2.3-13 3.7

11.1.3 Performance requirements for PUCCH

11.1.31 Performance requirements for IAB type 1-O

11.1.3.1.1 DTX to ACK probability

Apply the requirements defined in clause 8.1.3.1

11.1.3.1.2 Performance requirements for PUCCH format O

Apply the requirements defined in clause 8.1.3.2 for 2 Rx.

11.1.3.1.3 Performance requirements for PUCCH format 1

Apply the requirements defined in clause 8.1.3.3 for 2Rx.

11.1.3.1.4 Performance requirements for PUCCH format 2

Apply the requirements defined in clause 8.1.3.4 for 2Rx.
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11.1.3.15 Performance requirements for PUCCH format 3

Apply the requirements defined in clause 8.1.3.5 for 2Rx.

11.1.3.1.6 Performance requirements for PUCCH format 4

Apply the requirements defined in clause 8.1.3.6 for 2Rx.

11.1.3.1.7 Performance requirements for multi-slot PUCCH

Apply the requirements defined in clause 8.1.3.7 for 2Rx.

11.1.3.2 Performance requirements for IAB type 2-O

11.1.3.2.1 DTX to ACK probability

Apply the requirements defined in clause 8.1.3.1.

11.1.3.2.2 Performance requirements for PUCCH format O

11.1.3.2.2.1 General

The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.

Table 11.1.3.2.2.1-1: Test parameters for PUCCH format 0 testing

Parameter Value

Cyclic prefix Normal
Number of UCI information bits 1
Number of PRBs 1
First PRB prior to frequency hopping 0

Intra-slot frequency hopping
First PRB after frequency hopping

N/A for 1 symbol Enabled for 2 symbols
The largest PRB index — (Number of PRBs - 1)

Group and sequence hopping neither
Hopping ID 0
Initial cyclic shift 0

13 for 1 symbol
12 for 2 symbols

First symbol

The transient period as specified in TBA and TBA clauseis not taken into account for performance requirement testing,
where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.

11.1.3.2.2.2 Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR givenin table 11.1.3.2.2.2-1 and in table
11.1.3.2.2.2-2.

Table 11.1.3.2.2.2-1: Minimum requirements for PUCCH format 0 and 60 kHz SCS

Channel
Number of Propagation conditions and Number of bandwidth / SNR
Number of TX - . .
demodulation correlation matrix (Annex OFDM (dB)
antennas
branches TBA) symbols 100
50 MHz
MHz
1 9.3 9.0
1 2 TDLA30-300 Low
2 4.2 4.0
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Table 11.1.3.2.2.2-2: Minimum requirements for PUCCH format 0 and 120 kHz SCS

. - Channel bandwidth /
Number of Propagation conditions and Number of
Nu;m):r:no;sTX demodulation correlation matrix (Annex OFDM SNR (dB)
branches TBA) symbols 50 100 200
MHz MHz MHz
1 9.5 9.2 9.7
1 2 TDLA30-300 Low 5 21 38 2.0
11.1.3.2.3 Performance requirements for PUCCH format 1
11.1.3.2.3.1 NACK to ACK requirements
11.1.3.2.3.1.1 General

The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when an NACK bit was
sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:

Prob(PUCCH NACK — ACK bits) =

where:

#(NACK bitsdecoded asACK bits)

#(Total NACK bits)

- #(Tota NACK bits) denotesthetotal number of NACK bits transmitted

- #(NACK bitsdecoded asACK bits) denotes the number of NACK bits decoded as ACK bits at the receiver, i.e.

the number of received ACK bits

- NACK bhitsin the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits

received when DTX is sent should not be considered.

Random codeword selection is assumed.

Table 11.1.3.2.3.1.1-1: Test Parameters for PUCCH format 1 testing

Parameter Test
Cyclic prefix Normal
Number of information bits 2
Number of PRBs 1
Number of symbols 14
First PRB prior to frequency hopping 0
Intra-slot frequency hopping enabled
First PRB after frequency hopping The largest PRB index — (nrofPRBs — 1)
Group and sequence hopping neither
Hopping ID 0
Initial cyclic shift 0
First symbol 0
Index of orthogonal cover code 0
(timeDomainOCC)

The transient period as specified in TS 38.101-1 [3] and TS 38.101-2 [4] clause 6.3.3.1 is not taken into account for
performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping

is enabled.

11.1.3.2.3.1.2

Minimum requirements

The NACK to ACK probability shall not exceed 0.1% at the SNR givenin Table 11.1.3.2.3.1.2-1 and Table

11.1.3.2.3.1.2-2.
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Table 11.1.3.2.3.1.2-1: Minimum requirements for PUCCH format 1 with 60 kHz SCS

Number of TX Number of Demodulation Propagation conditions and Channsel\llsezgg\;vndth /
antennas Branches correlation matrix (Annex TBA) 50 MHz 100 MAz
1 2 TDLA30-300 Low -1.2 -4.2

Table 11.1.3.2.3.1.2-2: Minimum requirements for PUCCH format 1 with 120 kHz SCS

Channel bandwidth /

Number of TX Number of Propagation conditions and SNR (dB
antennas Demodulation Branches correlation matrix (Annex TBA) 50 100 200
MHz MHz MHz
1 2 TDLA30-300 Low -3.9 -3.9 -3.0
11.1.3.2.3.2 ACK missed detection requirements
11.1.3.2.3.2.1 General

The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test
parametersin Table 11.1.3.2.3.1.1-1 are configured.

The transient period as specified in TBA and TBA is not taken into account for performance requirement testing, where
the RB hopping is symmetric to the CC centre, i.e. intra-sl ot frequency hopping is enabled.

11.1.3.2.3.2.2 Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR givenin Table 11.1.3.2.3.2.2-1 and in Table
11.1.3.2.3.2.2-2.

Table 11.1.3.2.3.2.2-1: Minimum requirements for PUCCH format 1 with 60 kHz SCS

Number of TX Number of Demodulation Propagation conditions and Channsel\llgezgg\;vndth /
antennas Branches correlation matrix (Annex TBA) 50 MHz 100 MAz
1 2 TDLA30-300 Low -3.9 -4.2

Table 11.1.3.2.3.2.2-2: Minimum requirements for PUCCH format 1 with 120 kHz SCS

Channel bandwidth /
Number of TX Number of Propagation conditions and SNR (dB
antennas Demodulation Branches correlation matrix (Annex TBA) 50 100 200
MHz MHz MHz
1 2 TDLA30-300 Low -4.7 -4.6 -4.6
11.1.3.2.4 Performance requirements for PUCCH format 2
11.1.3.24.1 ACK missed detection requirements
11.1.3.24.1.1 General

The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
The ACK missed detection requirement only applies to the PUCCH format 2 with 4 UCI bits.
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Table 11.1.3.2.4.1.1-1: Test Parameters for PUCCH format 2 testing

Parameter Value
Cyclic prefix Normal
Modulation order QSPK
First PRB prior to frequency hopping 0
Intra-slot frequency hopping N/A

First PRB after frequency hopping

The largest PRB index — (Number of PRBs — 1)

Number of PRBs 4
Number of symbols 1
The number of UCI information bits 4
First symbol 13
DM-RS sequence generation Nip®=0

The transient period as specified in TBA and TBA is not taken into account for performance requirement testing, where
the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.

The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.1.3.2.4.1.2-1 and table
11.1.3.2.4.1.2-2 for 4 UCI hits.

Table 11.1.3.2.4.1.2-1: Minimum requirements for PUCCH format 2 with 60 kHz SCS

Number of TX Number of demodulation Propagation conditions and Channsel\llgazgcé\;vldth /
antennas branches correlation matrix (Annex TBA) 50 Mz 100 MHz
1 2 TDLA30-300 Low 6.7 7.2

Table 11.1.3.2.4.1.2-2: Minimum requirements for PUCCH format 2 with 120 kHz SCS

Channel bandwidth /
Number of TX Number of Propagation conditions and SNR (dB)
antennas demodulation branches correlation matrix (Annex TBA) 50 100 200
MHz MHz MHz
1 2 TDLA30-300 Low 6.6 6.3 6.6
11.1.3.2.4.2 UCI BLER performance requirements
11.1.3.24.2.1 General

The UCI block error probability (BLER) is defined as the probability of incorrectly decoded UCI information when the
UCI information is sent. The UCI information does not contain CSI part 2.

The transient period as specified in TBA and TBA clause 6.3.3.1 is not taken into account for performance requirement
testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.

The UCI performance only applies to the PUCCH format 2 with 22 UCI bits.

Table 11.1.3.2.4.2.1-1: Test Parameters for UCI BLER testing

Parameter Value
Cyclic prefix Normal
Modulation order QSPK
First PRB prior to frequency hopping 0
Intra-slot frequency hopping enabled
First PRB after frequency hopping | The largest PRB index - (Number of PRBs-1)
Number of PRBs 9
Number of symbols 2
The number of UCI information bits 22
First symbol 12
DM-RS sequence generation NID0=0
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11.1.3.24.2.2 Minimum requirements

The UCI block error probability shall not exceed 1% at the SNR givenintable 11.1.3.2.4.2.2-1 and table 11.1.3.2.4.2.2-
2 for 22 UCI hits.

Table 11.1.3.2.4.2.2-1: Minimum requirements for PUCCH format 2 with 60 kHz SCS

Number of TX Number of demodulation Propagation conditions and Channsel\llgazgg\;vldth /

antennas branches correlation matrix (Annex TBA) 50 Mz 100 Mz
1 2 TDLA30-300 Low 2.6 1.1

Table 11.1.3.2.4.2.2-2: Minimum requirements for PUCCH format 2 with 120 kHz SCS

Channel bandwidth /
Number of TX Number of Propagation conditions and SNR (dB)
antennas demodulation branches correlation matrix (Annex TBA) 50 100 200
MHz MHz MHz
1 2 TDLA30-300 Low 1.2 1.2 1.1
11.1.3.2.5 Performance requirements for PUCCH format 3
11.1.3.25.1 General

The performance is measured by the required SNR at UCI block error probability not exceeding 1%.

The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information
when the UCI information is sent. The UCI information does not contain CSl part 2.

The transient period as specified in TS 38.101-2 [4] clause 6.3.3.1 is not taken into account for performance
requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.

Table 11.1.3.2.5.1-1: Test parameters for PUCCH format 3 testing

Parameter Test 1 | Test 2
Cyclic prefix Normal
Modulation order QPSK
First PRB prior to frequency hopping 0
Intra-slot frequency hopping enabled
First PRB after frequency hopping | The largest PRB index — (Number of PRBs — 1)
Group and sequence hopping neither
Hopping ID 0
Number of PRBs 1 3
Number of symbols 14 4
The number of UCI information bits 16 16
First symbol 0 0
11.1.3.2.5.2 Minimum requirements

The UCI block error probability shall not exceed 1% at the SNR givenin Table 11.1.3.2.5.2-1 and Table 11.1.3.2.5.2-2.
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Table 11.1.3.2.5.2-1: Required SNR for PUCCH format 3 with 60 kHz SCS

Propagation Channel Bandwidth /
Test Number Number c_;f condmong and Additional DM-RS SNR (dB)
Number of TX demodulation cor_relatlon configuration
antennas branches matrix (Annex 50 MHz 100 MHz
TBA)

No additional DM-RS 1.6 0.7

! ! 2 TDLA30-300 Low Additional DM-RS 1.3 0.9

2 1 2 TDLA30-300 Low No additional DM-RS 3.0 24

Table 11.1.3.2.5.2-2: Required SNR for PUCCH format 3 with 120kHz SCS
Propagation Channel Bandwidth / SNR
Number Number of conditions and . (dB)
NLTrisiater of TX demodulation correlation Adcdc::}'ﬁnﬁlraDt'i\ghRs 50
antennas branches matrix (Annex 9 100 MHz | 200 MHz
MHz
TBA)

No additional DM-RS | 1.4 0.7 0.7

! ! 2 TDLA30-300 Low ™ qitional DM-RS | 1.3 | 1.4 0.9

2 1 2 TDLA30-300 Low | No additional DM-RS | 1.1 2.9 14

11.1.3.2.6 Performance requirements for PUCCH format 4
11.1.3.2.6.1 General

The performance is measured by the required SNR at UCI block error probability not exceeding 1%.

The UCI block error probability is defined as the conditional probability of incorrectly decoded UCI information when
the UCI information is sent. The UCI information does not contain CSl part 2.

The transient period as specified in TBA is not taken into account for performance requirement testing, where the RB
hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.

Table 11.1.3.2.6.1-1: Test parameters for PUCCH format 4 testing

Parameter Value

Cyclic prefix Normal

Modulation QPSK
First PRB prior to frequency hoppingstartingPRB 0
Number of PRBs 1

Intra-slot frequency hopping enabled

First PRB after frequency hopping The largest PRB index — (Number of PRBs — 1)
Group and sequence hopping neither

Hopping ID 0

Number of symbols 14

The number of UCI information bits 22
First symbol 0

Length of the orthogonal cover code n2
Index of the orthogonal cover code no

11.1.3.2.6.2 Minimum requirements

The UCI block error probability shall not exceed 1% at the SNR givenin Table 11.1.3.2.6.2-1 and Table 11.1.3.2.6.2-2.
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Table 11.1.3.2.6.2-1: Minimum requirements for PUCCH format 4 with 60 kHz SCS

Number Number qf Propagation _condltlo_ns Additional DM-RS Channel Bandwidth / SNR
of TX demodulation | and correlation matrix confiquration (dB)
antennas branches (Annex TBA) 9 50 MHz 100 MHz
No additional DM-RS 3.0 2.7
! 2 TDLA30-300 Low Additional DM-RS 3.1 35

Table 11.1.3.2.6.2-2: Minimum requirements for PUCCH format 4 with 120 kHz SCS

o | comadiaton | ang conremian masm | Addiional D[ Chainel ganduidh SR ()
antennas branches (Annex TBA) 9 z z z
No additional DM-RS 2.8 2.8 3.5
! 2 TDLA30-300 Low Additional DM-RS 3.6 38 3.2

11.1.4 Performance requirements for PRACH

11141

111411

Performance requirements for IAB type 1-O

PRACH False alarm probability

Apply the requirements defined in clause 8.1.4.1 for 2Rx.

11.14.1.2

PRACH detection requirements

Apply the requirements defined in clause 8.1.4.2 for 2Rx.

11.1.4.2

11.14.2.1

1114211

Performance requirements for IAB type 2-O

PRACH false alarm probability

General

The false darm requirement is valid for any number of receive antennas, for any channel bandwidth.

The false alarm probability is the conditional total probability of erroneous detection of the preamble (i.e. erroneous
detection from any detector) when input is only noise.

11.1.42.1.2

Minimum requirement

The false alarm probability shall be less than or equal to 0.1%.

11.1.4.2.2

1114221

PRACH missed detection requirements

General

The probability of detection isthe conditional probability of correct detection of the preamble when the signal is
present. There are several error cases — detecting different preamble than the one that was sent, not detecting a preamble
at al or correct preamble detection but with the wrong timing estimation. For AWGN and TDLA30-300, atiming
estimation error occursif the estimation error of the timing of the strongest path is larger than the time error tolerance
givenin Table 11.1.4.2.2.1-1.
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Table 11.1.4.2.2.1-1: Time error tolerance for AWGN and TDLA30-300

Time error tolerance

PRACH preamble PRACH SCS (kHz) AWGN TDé_(fb30-
60 0.13 us 0.28 us

Al A2, A3, B4, CO, C2 120 0.07 us 0.22 us

The test preambles for norma mode are listed in table A.2.5-2 and the test parameter msgl-FrequencyStart is set to O.

11.1.4.2.2.2 Minimum requirements

The probability of detection shall be equal to or exceed 99% for the SNR levelslisted in Tables 11.1.4.2.2.2-1 to
11.1.4.2.2.2-2.

Table 11.1.4.2.2.2-1: PRACH missed detection requirements for Normal Mode, 60 kHz SCS

Propagation SNR (dB)
Number Number of condltéons
of TX demodulation and Frequency | Burst Burst Burst Burst Burst Burst
antennas branches correlation offset format | format | format | format | format | format
matrix Al A2 A3 B4 Cco Cc2
(Annex TBA)
AWGN 0 -8.9 -11.9 -13.5 -15.8 -6.0 -11.8
! 2 TD"ﬁg\?V'SOO 4000Hz | -16 | -38 | -48 | -69 | 11 | -39

Table 11.1.4.2.2.2-2: PRACH missed detection requirements for Normal Mode, 120 kHz SCS

Propagation SNR (dB)
conditions
Ngfme)éar d:lr;jg]dbuelgt?(f)n and Frequency | Burst Burst Burst Burst Burst Burst
antennas branches correlation offset format | format | format | format | format | format
matrix Al A2 A3 B4 (0{0] Cc2
(Annex TBA)
AWGN 0 -8.7 -11.5 -13.3 -15.8 -5.8 -11.4
! 2 TD"f3°'300 4000Hz | -17 | -44 | 58 | -75 | 12 | -42
ow
11.2 IAB-MT performance requirements
11.2.1 General

Radiated performance requirements specify the ability of the IAB-MT type 1-O or the |AB-MT type 2-O to correctly
demodulate radiated signalsin various conditions and configurations. Radiated performance requirements are specified

at the RIB.

Radiated performance requirements for the IAB-MT are specified for the fixed reference channels defined in annex A
and the propagation conditions in annex TBA. The requirements only apply to those FRCs that are supported by the

IAB-MT.

The radiated performance requirements for the |AB-MT type 1-O and for the IAB-MT type 2-O are limited to two OTA

demodulation branches as described in clause 11.2.2. Conformance requirements can only be tested for 1 or 2

demodulation branches depending on the number of polarizations supported by the IAB-MT, with the required SNR
applied separately per polarization.

NOTE 1: ThelAB-MT can support more than 2 demodulation branches, however OTA conformance testing can
only be performed for 1 or 2 demodulation branches.

Unless stated otherwise, radiated performance requirements apply for asingle carrier only.
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Whenever the "RX antennas' term is used for the radiated performance requirements description, it shall refer to the
demodulation branches (i.e. not physical antennas of the antenna array).
The SNR used in this clause is specified based on asingle carrier and defined as:

SNR=S/N
Where:

S isthetota signal energy in aslot on aRIB.

N is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of aslot on a
RIB

Radiated performance requirements are only specified for up to 2 demodulation branches.

11.2.2 OTA demodulation branches

If the IAB-MT type 1-O, or the IAB-MT type 2-O uses polarization diversity and has the ability to maintain isolation
between the signals for each of the demodulation branches, then radiated performance requirements can be tested for up
to two demodulation branches (i.e. 1RX or 2RX test setups). When tested for two demodulation branches, each
demodul ation branch maps to one polarization.

If the IAB-MT type 1-O, or the IAB-MT type 2-O does not use polarization diversity then radiated performance
requirements can only be tested for a single demodulation branch (i.e. 1RX test setup).

11.2.2 Demodulation performance requirements

11.2.21 Performance requireements for IAB type 1-O
11.2.2.1.1 Performance requirements for PDSCH

11.2.2.1.1.1 General

The performance requirement of PDSCH is determined by a minimum required throughput for agiven SNR. The
required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance
requirements assume HARQ retransmissions.

Table: 11.2.2.1.1.1-1 Test parameters for PDSCH testing

Parameter Value
Cyclic prefix Normal
Default TDD UL-DL pattern (Note 1) 7D1S2U, S=6D:4G:4U
Maximum number of 4
HARQ HARQ transmissions
RV sequence 0,231
DM-RS configuration 1
type
DM-RS duration single-symbol DM-RS
DM-RS position (lo) 2
Add_lt_lonal DM-RS pos1
DM-RS position
Number of DM-RS CDM 1 for Rank 1 and Rank 2 tests
group(s) without data 2 for Rank 3 and Rank 4 tests
{1000} for Rank 1 tests
{1000-1001} for Rank 2 tests
DM-RS port(s) {1000-1002} for Rank 3 tests
{1000-1003} for Rank 4 tests
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DM-RS sequence

0=

generation Nip"=0
Time domain PDSCH mapping type A
resource assignment Start symbol 2
9 Allocation length 12

Frequency domain
resource assignment

RB assignment

Full applicable test bandwidth

PT-RS configuration

Not configured

PRB bundling size

2

VRB-to-PRB mapping type

Not interleaved

configuration

PDSCH & PDSCH DMRS Precoding

Single Panel Type |, Random precoder selection updated per
slot, with equal probability of each applicable i1, i combination,
and with PRB bundling granularity

Note 1:
Note 2:

The same requirements are applicable to TDD with different UL-DL patterns.
SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to
test implementation, if transmitted or needed.

11.2.21.1.2

Minimum requirements

The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables
11.2.2.1.1.2-1 and 11.2.2.1.1.2-2 at the given SNR with the test parameters stated in Table 11.2.2.1.1.1-1.

Table 11.2.2.1.1.2-1: Minimum requirements for PDSCH with Rank 1, 40 MHz Channel Bandwidth, 30

kHz SCS
Propagation i
Number Number of conditions and Fract_lon of
: S FRC maximum SNR
of TX demodulation correlation (Annex A) throughput (dB)
antennas branches matrix (Annex (o/g) P
TBA) °
) 2 Low
TD'-A38;\}V°’ ULA | MFR1-A3.1-1 30 22

Table 11.2.2.1.1.2-2: Minimum requirements for PDSCH with Rank 2, 40 MHz Channel Bandwidth, 30

kHz SCS
Propagation .
Number Number of conditions and Fract.lon of
- . FRC maximum SNR
of TX demodulation correlation

. (Annex A) throughput (dB)

antennas branches matrix (Annex (%)

TBA) b
2 2 TDLAS&\}VO' ULA M-FR1-A.3.2-1 70 19.8

11.2.2.1.2

11.2.21.2.1

The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink

General

Scheduling Grant (Pm-dsg).
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Table: 11.2.2.1.2.1-1 Test parameters for PDCCH testing

Parameter Value
Cyclic prefix Normal
Default TDD UL-DL pattern 7D1S2U, S=6D:4G:4U
(Note 1)
DM-RS sequence generation Nip=0

Frequency domain resource
allocation for CORESET

Start from RB = 0 with contiguous RB allocation

CCE to REG mapping type

Interleaved

Interleaver size

3

REG bundle size

6 for test with aggregation level 8
2 for others

for the tested aggregation level

Shift Index 0
Slots for PDCCH monitoring Each slot
Number of PDCCH candidates 1

PDCCH Precoding configuration

Single Panel Type |, Random precoder selection updated per slot, with equal
probability of each applicable i1, i2 combination with REG bundling granularity for
number of Tx larger than 1

Note 1:  The same requirements are applicable to TDD with different UL-DL patterns.
Note 2:  SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to
test implementation, if transmitted or needed.
11.2.2.1.2.2 Minimum requirements

The Pm-dsg shall be equal to or smaller than 1%, for the cases stated in Table 11.2.2.1.2.2-1 at the given SNR with the
test parameters stated in Table 11.2.2.1.2.1-1.

Table 11.2.2.1.2.2-1: Minimum requirements for PDCCH, 40 MHz Channel Bandwidth, 30 kHz SCS

Propagation
Antenna conditions
- CORESET | CORESET | Aggregation and Pm-dsg | SNR
conflgura RB duration level FRC (Annex A) correlation (%) (dB)
tion .
matrix (Annex
TBA)
1x2 102 1 2 M-FR1-A.3.4-1 TDLI'_A:VS_]'O’ 1 7.0
1x2 102 1 4 M-FR1-A.3.4-1 TDLI'_A:VS_]'O’ 1 4.9
2x2 90 1 8 M-FR1-A3.4-1 | 'DLAS0-10, 1 0.7
Low
11.2.2.2 Performance requirements for IAB type 2-O
11.2.2.2.1 Performance requirements for PDSCH
11.2.2.2.1.1 General

The performance requirement of PDSCH is determined by a minimum required throughput for agiven SNR. The
required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance
requirements assume HARQ retransmissions.
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Table: 11.2.2.2.1.1-1 Test parameters for PDSCH testing

Parameter Value
Cyclic prefix Normal
Default TDD UL-DL pattern (Note 1) 3D1S1U, S=10D:2G:2U
Maximum number of 4
HARQ HARQ transmissions
RV sequence 0,2,3,1
DM-RS configuration 1
type
DM-RS duration single-symbol DM-RS
DM-RS position (lo) 2
Additional DM-RS pos1
DM-RS position
Number of DM-RS CDM 1

group(s) without data

DM-RS port(s)

{1000} for Rank 1 tests
{1000-1001} for Rank 2 tests

DM-RS sequence

0—,
generation Nip°=0
Time domain resource —o22CH Mabping type A
assignment Start symbol 1
? Allocation length 13

Frequency domain

- RB assignment
resource assignment 9

Full applicable test bandwidth

Frequency density (Kpt-

PT-RS configuration RS) 2
Time density (Lp1-rs) 1
PRB bundling size 2

VRB-to-PRB mapping type

Not interleaved

PDSCH & PDSCH DMRS Precoding configuration

Single Panel Type |, Random precoder selection updated per
slot, with equal probability of each applicable i1, i combination,

and with PRB bundling granularity

Note 1: The same requirements are applicable to TDD with different UL-DL patterns.

Note 2:  SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to
test implementation, if transmitted or needed.
11.2.2.2.1.2 Minimum requirements

The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in table
11.2.2.21.2-1,11.2.2.2.1.2-2 and 11.2.2.2.1.2-3 at the given SNR with the test parameters stated in Table 11.2.2.2.1.1-

1
Table 11.2.2.2.1.2-1: Minimum requirements for PDSCH with Rank 1, 100 MHz Channel Bandwidth,
120 kHz SCS
Propagation .
- Fraction of
. (Annex A) throughput (dB)
antennas branches matrix (Annex (%)

TBA) >

2 2 TDLA30-75, ULA M-FR2-A.3.1-2 30 2.3
Low

2 2 TOLASOTS, ULA | mFr2-A 321 70 11.7
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Table 11.2.2.2.1.2-2: Minimum requirements for PDSCH with Rank 2, 50 MHz Channel Bandwidth, 60

kHz SCS
Propagation .
Number Number of conditions and Fract.lon of

of TX demodulation correlation FRC maximum SNR
. (Annex A) throughput (dB)

antennas branches matrix (Annex (%)

TBA) h
2 2 TDLAS&ZVS' ULA M-FR2-A.3.1-1 70 14.3

Table 11.2.2.2.1.2-3: Minimum requirements for PDSCH with Rank 2, 100 MHz Channel Bandwidth,

120 kHz SCS
Propagation i
Number Number of conditions and Fraction of
. > FRC maximum SNR
of TX demodulation correlation (Annex A) throughput (dB)
antennas branches matrix (Annex (09) P
TBA) °
Low
) 5 TDLASIE)(;ZVS, ULA M-ER2-A.3.2-2 70 18.6

11.2.2.2.2

11.2.2.2.2.1 General

Performance requirements for PDCCH

The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink

Scheduling Grant (Pm-dsg).

Table: 11.2.2.2.2.1-1 Test parameters for testing PDCCH

Parameter Value
Cyclic prefix Normal
Default TDD UL-DL pattern (Note 1) 3D1S1U, S=10D:2G:2U
DM-RS sequence generation NID=0

Frequency domain resource
allocation for CORESET

Start from RB = 0 with contiguous RB allocation

CCE to REG mapping type

Interleaved

Interleaver size

2 for test with Aggregation level 4
3 for others

REG bundle size

6 for test with Aggregation level 4
2 for others

the tested aggregation level

Shift Index 0
Slots for PDCCH monitoring Each slot
Number of PDCCH candidates for 1

PDCCH Precoding configuration

Single Panel Type |, Random precoder selection updated per slot, with equal
probability of each applicable i1, i2 combination with REG bundling granularity

for number of Tx larger than 1

Note 2:

test implementation, if transmitted or needed

Note 1: The same requirements are applicable to TDD with different UL-DL patterns.
SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to
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11.2.2.2.2.2 Minimum requirements

The Pm-dsg shall be equal to or smaller than 1%, for the cases stated in Table 11.2.2.2.2.2-1 at the given SNR with the
test parameters stated in Table 11.2.2.2.2.1-1.

Table 11.2.2.2.2.2-1: Minimum requirements for PDCCH, 100 MHz Channel Bandwidth, 120 kHz SCS

Propagation
conditions
Antenna .
: CORESET | CORESET | Aggregation and Pm-dsg | SNR
con_ﬁgura RB duration level FRC (Annex A) correlation (%) (dB)
tion .
matrix (Annex
TBA)
TDLA30-75,
1x2 60 1 2 M-FR2-A.3.4-1 ULA Low 1 6.4
TDLA30-75,
1x2 60 1 4 M-FR2-A.3.4-2 ULA Low 1 2.9
TDLA3O0-75,
2x2 60 1 8 M-FR2-A.3.4-3 ULA Low 1 0.1

11.2.3 CSl reporting requirements

11.2.3.1

11.23.11

Performance requirements for IAB type 1-O

Reporting of Channel Quality Indicator (CQI)

Apply the requirements defined in clause 8.2.3.2 for 2Rx.

11.2.3.1.2

Reporting of Precoding Matrix Indicator (PMI)

Apply the requirements defined in clause 8.2.3.3 for 2Rx.

11.2.3.1.3

Reporting of Rank Indicator (RI)

Apply the requirements defined in clause 8.2.3.4 for 2Rx.

11.2.3.2

11.23.2.1

Performance requirements for IAB type 2-O

General

This clause includes radiated requirements for the reporting of channel state information (CSl).

11.2.3.21.1 Void
Void
11.2.3.2.1.2 Common test parameters

Parameters specified in Table 11.2.3.2.1.2-1 are applied for all test cases in this clause unless otherwise stated.
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Table 11.2.3.2.1.2-1: Test parameters for CSl test cases

Parameter Unit Value
PDSCH transmission scheme Transmission
scheme 1
Duplex Mode TDD
PTRS epre-Ratio 0
Offset between Point A and the
Actual carrier lowest usable subcarrier on this RBs 0
configuration carrier (Note 3)
Subcarrier spacing kHz 120
Cyclic prefix Normal
RB offset RBs 0
Maximum
transmission
DL BWP b{:\ndwi_dth
configuration configuration as
#1 Number of contiguous PRB PRBs specified in

clause 5.3.2 of
TS 38.101-2 [4] for

tested channel

bandwidth and
subcarrier spacing

Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver N/A
bundle size
DMRS Type Type 1
Number of additional DMRS 1
{1000} for Rank1
DMRS ports indexes {1000,1001} for
PDSCH DMRS Rank2
configuration Maximum number of OFDM
symbols for DL front loaded 1
DMRS
Number of PDSCH DMRS CDM 2
group(s) without data
PTRS F_requency_density (KpT-RS) 2
configuration Time density (Let-rs) 1
Resource Element Offset 2
NZP CSI-RS Start PRB 0
for CSI Frequency Occupation Number of PRB =
acquisition BWP size
Number of HARQ Processes 8
HARQ ACK/NACK bundling Multiplexed
Redundancy version coding sequence {0,2,3,1}
. . . . As specified in
Physical signals, channels mapping and precoding Annex 1.3.1

Note 1:

Note 2:

PDSCH is scheduled only on full DL slots without CSI-RS resource and TRS
allocated.
Point A coincides with minimum guard band as specified in Table 5.3.3-1

from TS 38.101-2 [4] for tested channel bandwidth and subcarrier spacing.
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11.2.3.2.2 Reporting of Channel Quality Indicator (CQI)

11.2.3.2.2.1 General

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditionsis determined
by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median.
The purpose is to verify that the reported CQI values are in accordance with the CQI definition givenin TS 38.214 [11].
To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy
ismet for at least one of two SNR levels separated by an offset of 1 dB.

Table 11.2.3.2.2.1-1: Test parameters

11.2.3.2.2.2

For the parameters specified in Table 11.2.3.2.1.1-1, and using the downlink physical channels specified in Annex

Parameter Unit Testl [ Test2
Bandwidth MHz 100
Subcarrier spacing kHz 120
Duplex Mode TDD
Default TDD UL-DL pattern (Note 1) 3D1S1U
Special Slot Configuration 10D+2G+2U
SNRss dB 8 [ 9 J14] 15
Propagation channel AWGN
Antenna configuration 2x2 V\.’iFh sFatic channel
specified in Annex 1.1
Beamforming Model As specn;n;dlln Annex
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type fd-CDM2
NZP CSI- Density (p) 1
RS for CSI First subcarrier index in the 6
acquisition PRB used for CSI-RS (ko, k1)
First OFDM symbol in the PRB 13
used for CSI-RS (lo, 1)
NZP CSI-RS-timeConfig
periodicity and offset slot 8/1
ReportConfigType Periodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
cgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 111111111
CSI-Report periodicity and offset slot 8/3
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook CodebookConfig- i
configuration g\ll,CodebookCo?lfig-NZ) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
Maximum number of HARQ transmission 1
Measurement channel M-FR2-A.3.5-2
Note 1:  The same requirements are applicable to with different UL-DL patterns.
Note 2:  SSB, TRS, CSI-RS, and/or other unspecified test parameters with
respect to TS 38.101-4 [28] are left up to test implementation, if
transmitted or needed.

Minimum requirements

TBA, the minimum requirements are specified by the following:

a) Thereported CQI value according to the reference channel shall be in the range of +1 of the reported median

more than 90% of the time.
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b) If the PDSCH BLER using the transport format indicated by median CQI islessthan or equal to 0.1, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport
format indicated by (median CQI-1) shall be less than or equal to 0.1.

11.2.3.2.3 Reporting of Precoding Matrix Indicator (PMI)

11.2.3.2.3.1 General

The minimum performance regquirements of PMI reporting are defined based on the precoding gain, expressed as the
relative increase in throughput when the transmitter is configured according to the UE reports compared to the case
when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each
PDSCH allocation a precoder is randomly generated and applied to the PDSCH. A fixed transport format (FRC) is
configured for al requirements.

The requirements for transmission mode 1 with 2TX and higher layer parameter codebookType set to 'typel -
SinglePanel’ are specified in terms of theratio

— tuo
7=

rnd

In the definition of y, for 2TX PMI requirements, 1, is 90 % of the maximum throughput obtained at S\IRJe using the

precoders configured according to the UE reports, and t,, isthe throughput measured at S\IRJe with random
precoding.
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Table 11.2.3.2.3.1-1; Test parameters

Parameter Unit Test 1

Bandwidth MHz 100

Subcarrier spacing kHz 120

Default TDD UL-DL pattern (Note 1) 3D1S1U

Special Slot Configuration 10D+2G+2U

Propagation channel TDLA30-35

Antenna configuration 2x 2 ULA Low
. As specified in

Beamforming Model Annex 1.3.1

CSI-RS resource _—
Periodic

Type

Number of CSI-RS 5

ports (X)

CDM Type FD-CDM2

Density (p) 1

;\IZFC):SISI-RS First subcarrier

or index in the PRB

acquisition used for CSI-RS Row 3, (6.-)

(ko, k1)

First OFDM symbol

in the PRB used for (13,-)
CSI-RS (lo, I1)

CSI-RS

interval and offset slot 81

ReportConfigType Periodic

CQI-table Table 1

reportQuantity cri-RI-PMI-CQI

cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband

Sub-band Size RB 8

csi-ReportingBand 111111111

CSI-Report interval and offset slot 8/3

Codebook Type typel-
SinglePanel
Codebook Mode 1
CodebookConfig-
Codebaok g\ll,CodebookCo?wfi N/A
configuration
9-N2)
Cod_el:_)ookSubsetR 001111
estriction
RI Restriction N/A

CQI/RI/PMI delay ms 1.75

Maximum number of HARQ 4

transmission

Measurement channel M-FR2-A.3.5-3

Note 1:  The same requirements are applicable for TDD with
different UL-DL pattern.

Note 2:  For random precoder selection, the precoder shall be
updated in each slot (0.125 ms granularity).

Note 3:  If the UE reports in an available uplink reporting instance
at slot #n based on PMI estimation at a downlink slot not
later than slot#(n-4), this reported PMI cannot be applied
at the gNB downlink before slot#(n+4).

Note 4:  Randomization of the principle beam direction shall be
used as specified in Annex 1.2.3.2.3.

Note 5:  SSB, TRS, CSI-RS and/or other unspecified test
parameters with respect to TS 38.101-4 [28] are left up to
test implementation, if transmitted or needed
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11.2.3.2.3.2 Minimum requirements

For the parameters specified in Table 11.2.3.2.3.1-1, and using the downlink physical channels specified in Annex
TBA, the minimum requirements are specified in Table 11.2.3.2.3.2- 1.

Table 11.2.3.2.3.2-1: Minimum requirement

Parameter Test 1
y 1.05
11.2.3.24 Reporting of Rank Indicator (RI)

11.2.3.2.4.1 General

The purpose of thistest isto verify that the reported rank indicator accurately represents the channel rank. The accuracy
of RI reporting is determined by the relative increase of the throughput obtained when transmitting based on the
reported rank compared to the case for which afixed rank is used for transmission.

The minimum performance requirement in Table 11.2.3.2.4.2-1 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be> yi;

b) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 2 shall be> v;
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Parameter Unit Test 1 Test 2 Test 3
Bandwidth MHz 100 100 100
Subcarrier spacing kHz 120 120 120
Duplex Mode TDD TDD TDD
Default TDD UL-DL pattern (Note 1) 3D1S1U 3D1S1U 3D1S1U
Special Slot Configuration 10D+2G+2U 10D+2G+2U 10D+2G+2U
SNR dB 0 16 16
Propagation channel TDLA30-35 TDLA30-35 TDLA30-35
Antenna configuration ULA Low 2x2 ULA Low 2x2 | XP High 2x2
Beamforming Model As defined in As defined in | As defined in
Annex 1.3.1 Annex 1.3.1 Annex 1.3.1
CSI-RS resource Type Periodic Periodic Periodic
Number of CSI-RS ports (X) 2 2 2
CDM Type FD-CDM2 FD-CDM2 FD-CDM2
NZzP CSI- Density (p) 1 1 1
RS for CSI First subcarrier index in the
acquisition | PRB used for CSI-RS (ko, k1 ) Row3(6-) | Row3(6-) | Row3(6,)
First OFDM symbol in the PRB
used for CSI-RS (lo, 11) (13,) (13,) (13,)
NZP CSI-RS-timeConfig ot 8/1 8/1 8/1
interval and offset slo
ReportConfigType Periodic Periodic Periodic
CQI-table Table 1 Table 1 Table 1
. . cri-RI-PMI- cri-RI-PMI-
reportQuantity cri-RI-PMI-CQI col col
cqi-Formatindicator Wideband Wideband Wideband
pmi-Formatindicator Wideband Wideband Wideband
Sub-band Size RB 8 8 8
csi-ReportingBand 111111111 111111111 111111111
CSI-Report interval and offset slot 8/3 8/3 8/3
Codebook Type typel- typel- typel-
SinglePanel SinglePanel SinglePanel
Codebook Mode 1 1 1
(CodebookConfig-
Codebook N1,CodebookConfig-N2) N/A N/A N/A
configuration | CodebookSubsetRestriction 010000 for 000011 for 000011 for
fixed rank 2, fixed rank 1, fixed rank 1,
010011 for 010011 for 010011 for
following rank | following rank | following rank
RI Restriction N/A N/A N/A
CQI/RI/PMI delay ms 1.375 1.375 1.375
Maximum number of HARQ transmission 1 1 1
RI Configuration Fixed RI =2 FixedRI =1 FixedRI=1
and follow RI and follow Rl | and follow RI

Note 1:  The same requirements are applicable to with different UL-DL patterns.
Note 2:  SSB, TRS, CSI-RS and/or other unspecified test parameters with respect to TS 38.101-4 [28] are
left up to test implementation, if transmitted or needed.
Note 3:  Measurements channels are specified in Table A.3.5-2. M-FR2-A.3.5-1 is used for Rank 1 case.
M-FR2-A.3.5-2 is used for Rank 2 case.
11.2.3.24.2 Minimum requirements

For the parameters specified in Table 11.2.3.2.4.1-1, and using the downlink physical channels specified in Annex
TBA, the minimum requirements are specified in Table 11.2.3.2.4.2-1.

Table 11.2.3.2.4.2-1: Minimum requirement

Test 1 Test 2 Test 3
n N/A 1.05 1.05
% 1.0 N/A N/A

ETSI



3GPP TS 38.174 version 16.6.0 Release 16 179 ETSI TS 138 174 V16.6.0 (2022-04)

12 Radio Resource Management requirements

12.1 RRC_CONNECTED state mobility for IAB-MTs

12.1.1 RRC Connection Mobility Control
12.1.1.1 SA: RRC Re-establishment

12.1.1.1.1 Introduction

This clause contains requirements on the lAB-MT regarding RRC connection re-establishment procedure. RRC
connection re-establishment is initiated when an IAB-MT in RRC_CONNECTED state loses RRC connection due to
any of failure cases, including radio link failure, handover failure, and RRC connection reconfiguration failure. The
RRC connection re-establishment procedure is specified in clause 5.3.7 of TS 38.331 [15].

The requirements in this clause are applicable for RRC connection re-establishment to NR cell.

12.1.1.1.2 Requirements

In RRC_CONNECTED state the IAB-MT shall be capable of sending RRCReestablishmentRequest message within Tre
establish_delay SECONAS from the moment it detects alossin RRC connection. The total RRC connection delay (Tre
establish_delay) Shall be less than:

Tre—establish_delay = TIAB—MT_re—establish_delay + TUL_grant

TuL_gant: It isthe time required to acquire and process uplink grant from the target PCell. The uplink grant is required to
transmit RRCReestablishmentRequest message.

The IAB-MT re-establishment delay (Tias-MT_reestablisn delay) IS Specified in clause 12.1.1.1.2.1.

12.1.1.1.2.1 IAB MT Re-establishment delay requirement

The IAB-MT re-establishment delay (Tiag-MT_re-establish_delay) 1S the time between the moments when any of the conditions
requiring RRC re-establishment as defined in clause 5.3.7 in TS 38.331 [15] is detected by the IAB-MT and when the
IAB-MT sends PRACH to the target PCell. The IAB-MT re-establishment delay (Tias-MT re-establish delay) F€quirement
shall be less than:

Nfreq_l
TIAB—MT,re—establish,delay =400 ms + Tidentify,intra,NR + Z Tidentify,inter,NR,i + T.S‘I—NR + TPRACH
i=1

The intra-frequency target NR cell shall be considered detectable if each relevant SSB can satisfy that:

- the conditions of SSB_RP and SSB Es/lot according to Annex H.1.1.1 for a corresponding IAB-MT class and
IAB type are fulfilled.

The inter-frequency target NR cell shall be considered detectable when for each relevant SSB:

- the conditions of SSB_RP and SSB Es/lot according to Annex H.1.1.2 for a corresponding IAB-MT class and
IAB type are fulfilled.

Tidenity inra NR: 1T iS the time to identify the target intra-frequency NR cell and it depends on whether the target NR cell is
known cell or unknown cell and on the frequency range (FR) of the target NR cell. If the IAB-MT is not configured
with intra-frequency NR carrier for RRC re-establishment then Tidentity inra Nr=0; 0therwise Tigentify intra nr Shall not
exceed the values defined in Table 12.1.1.1.2.1-1.

Tidentify inter NRii: T 1S the time to identify the target inter-frequency NR cell oninter-frequency carrier i configured for
RRC re-establishment and it depends on whether the target NR cell is known cell or unknown cell and on the frequency
range (FR) of the target NR cell. Tigenity inter nri Shall NOt exceed the values defined in Table 12.1.1.1.2.1-2.

ETSI



3GPP TS 38.174 version 16.6.0 Release 16 180 ETSI TS 138 174 V16.6.0 (2022-04)

Tsurc: It isthe periodicity of the SMTC occasion configured for the intra-frequency carrier. If the lAB-MT has been
provided with higher layer signaling of smtc2 [15] and is not capable of 4 SMTC configurations per frequency [15],
then Tsurc follows smtcl or smtc2 according to the physical cell 1D of the target cell. If the IAB-MT has been provided
with higher layer signaling of smtcj, where 1<j<4[15] and is also capable of 4 SMTC configurations per frequency
[15], then Tsutc follows smtcj according to the physical cell ID of the target cell.

Tsurc,: It isthe periodicity of the SMTC occasion configured for the inter-frequency carrier i. If the IAB-MT is not
capable of 4 SMTC configurations per frequency [15], then the requirements shall apply provided that the IAB-MT is
configured with only one SMTC configuration for each inter-frequency carrier i according to the physical cell ID of the
target cell. If the IAB-MT has been provided with higher layer signaling of smtcj, where 1<j<4 [15] and is aso capable
of 4 SMTC configurations per frequency [15], then Tsutc follows smicj configured for the inter-frequency carrier i
according to the physical cell ID of the target cell. If the IAB-MT is not provided with SMTC configuration then the
IAB-MT may assume that the target SSB periodicity is no larger than 160 ms.

Ta-nr: Itisthetime required for receiving al the relevant system information according to the reception procedure and
the RRC procedure delay of system information blocks defined in TS 38.331 [15] for the target NR cell.

Terach: It isthe delay uncertainty in acquiring the first available PRACH occasion in the target NR cell. TeracH Can be
up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated
period is defined in clause 14 of TS 38.213 [10].

Nfreq: It isthe total number of NR frequencies to be monitored for RRC re-establishment; Nreq= 1 if the target intra-
frequency NR cell is known, else Nfeq= 2 and Tigentity inra Nr = O if the target inter-frequency NR cell is known.

There isno requirement if the target cell does not contain the IAB-MT context or if the SSB transmission periodicity is
larger than 160 ms.

In the requirement defined in the below tables, the target FR1 cell is known if it has been meeting the relevant cell
identification requirement during the last 5 seconds otherwise it is unknown.

Table 12.1.1.1.2.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-
frequency cell

Serving cell Frequency range Tidentify_intra_NR [MS]
SSB Es/lot (dB) | (FR) of target NR
cell
Known NR cell Unknown NR cell
-8 FR1 MAX (1600 ms, 5 x Tsmtc) MAX (6400 ms, 10 X Tswmtc)
=-8 FR2 N/A MAX (8000 ms, 80 x Tswmrc))
<-8 FR1 N/A 6400Noet
<-8 FR2 N/A 28160Notel
Note 1:  The IAB-MT is not required to successfully identify a cell on any NR frequency layer when Tsurc >160 ms
and serving cell SSB Es/lot < -8 dB.

Table 12.1.1.1.2.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-
frequency cell

Serving cell SSB | Frequency range Tidentify_inter_NR,i [MS]
Es/lot (dB) (FR) of target NR
cell
Known NR cell Unknown NR cell
>-8 FR1 MAX (1600 ms, 6 X Tsurc, i) MAX (6400 ms, 13 X Tsurc, i)
-8 FR2 N/A MAX (8000 ms, 104 x Tswrc, i)
<-8 FR1 N/A 6400Notet
<-8 FR2 N/A 32000QNotet
Note 1:  The IAB-MT is not required to successfully identify a cell on any NR frequency layer when Tswurc,i >160 ms

and serving cell SSB Es/lot < -8 dB.

12.1.1.2 Random access

The requirementsin clause 6.2.2 in TS 38.133 [6] apply for IAB-MT.
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12.1.1.3 SA: RRC Connection Release with Redirection

12.1.1.3.1 Introduction

This clause contains requirements on the lAB-MT regarding RRC connection release with redirection procedure. RRC
connection release with redirection is initiated by the RRCRel ease message with redirection to NR from NR specified in
TS 38.331 [15]. The RRC connection release with redirection procedure is specified in clause 5.3.8 of TS 38.331 [15].

12.1.1.3.2 Requirements

12.1.1.3.2.1 RRC connection release with redirection to NR

The IAB-MT shall be capable of performing the RRC connection release with redirection to the target NR cell within

Tconnecti on_release_redirect_NR-

The time delay (T connection release redirect NR) 1S the time between the end of the last dlot containing the RRC command,
“RRCRelease” (TS 38.331 [15]) on the NR PDSCH and the time the IAB-MT starts to send random access to the target
N R Cel I . The t| me del ay (Tconnec[ion_releage_redi rec[_NR) Sha| I be |e$ than

Tconna:tion_release_redirec:t_NR = TRRCJ)rocedure_delay + Tidentify—NR + TS!—NR + TRACH
The target NR cell shall be considered detetable when for each relevant SSB, the side conditions should be met that,

- the conditions of SSB_RP and SSB Es/lot according to Annex H.1.1.3 for a corresponding IAB-MT class and
IAB type are fulfilled.

TRRe_procedure delay: 1t 1S the RRC procedure delay for processing the received message “RRCRelease” as defined in clause
6.2.2 of TS38.331[15].

Ticenmity-nr: 1t iSthe timeto identify the target NR cell and depends on the frequency range (FR) of the target NR cell. It
isdefined in Table 12.1.1.3.2-1. Note that Tidentity-Nr = Trssssssync + Trmeas, in Which Tpsysssgync iS the cell search time
and Tmess iS the measurement time due to cell selection criteria evaluation.

Tg-nr: It isthe time required for acquiring al the relevant system information of the target NR cell. This time depends
upon whether the lAB-MT is provided with the relevant system information of the target NR cell or not by the old NR
cell before the RRC connection is released.

Trach: It isthe delay uncertainty in acquiring the first available PRACH occasion in the target NR cell. Tracn can be up
to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period
isdefined in clause 14 of TS 38.213[10].

Tisisthe SMTC periodicity of the target NR cell if the IAB-MT has been provided with an SMTC configuration for the
target cell in the redirection command, otherwise T;sis the SMTC periodicity configured in the measObjectNR having
the same SSB frequency and subcarrier spacing configured for the RRC connection release with redirection. If the IAB-
MT is not capable of 4 SMTC configurations per frequency [15], then the requirements shall apply provided that the
IAB-MT is configured with only one SMTC configuration on carrier configured configured for RRC connection release
with redirection. If the IAB-MT has been provided with higher layer signaling of smtcj, where 1<j<4[15] and is also
capable of 4 SMTC configurations per frequency [15], then Tsm follows smtcj according to the physical cell ID of the
target cell. If the IAB-MT is not provided with SMTC configuration or measurement object for the frequency whichis
also configured for the RRC connection release with redirection then the requirement in this clause is applied with

Tis =160 msif the SSB transmission periodicity is not larger than 160 ms.

- Thereisno requirement if the SSB transmission periodicity is larger than 160ms.

Table 12.1.1.3.2-1: Time to identify target NR cell for RRC connection release with redirection to NR

Frequency range (FR) of target NR cell Tidentify-NR
FR1 MAX (5440 ms, 11xTrs)
FR2 MAX (7040 ms, 8x11xTrs)
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12.2  Timing

12.2.1 IAB-MT transmit timing

12.2.1.1 Introduction

The IAB-MT shall have capability to follow the frame timing change of the reference cell in connected state. The
uplink frame transmission takes place (N5 + Nta ot ) X T bEfOre the reception of the first detected path (in time) of

the corresponding downlink frame from the reference cell. IAB-MT belonging to local arealAB-MT class as defined in
clause 4.4.2 and also capable of carrier aggregation shall use the SpCell as the reference cell for deriving the IAB-MT
transmit timing for cellsin the PTAG. IAB-MT initial transmit timing accuracy, gradual timing adjustment
requirements are defined in the following requirements.

12.2.1.2 Requirements

The lAB-MT initia transmission timing error shall be less than or equal to £T. where the timing error limit value Teis
specified in Table 12.2.1.2-1. This requirement applies for PUCCH, PUSCH and SRS or it isthe PRACH transmission.

The IAB-MT shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the
IAB-MT during the last 160 ms. The reference point for the IAB-MT initial transmit timing control requirement shall be
the downlink timing of the reference cell minus (N1a + Nta ofiset ) X T - The downlink timing is defined asthe time

when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. Nra for
PRACH is defined as 0.

(N7a + Nt oiteet ) X T (in Te units) for other channels is the difference between IAB-MT transmission timing and the

downlink timing immediately after when the last timing advance in clause 12.2.2 was applied. Nra for other channelsis
not changed until next timing advanceis received. The value of Nt oi1s depends on the duplex mode of the cell in

which the uplink transmission takes place and the frequency range (FR). Nya ot iSdefined in Table 12.2.1.2-2.

Table 12.2.1.2-1: T, Timing Error Limit

Frequency SCS of SSB SCS of uplink T
Range signals ( kHz) signals ( kHz) ©
1 15 15 12*64*T.
30 10*64*T.
60 10*64*T.
30 15 8*64*T.
30 8*64*T.
60 7*64