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<Start of change 1>
[bookmark: _Toc13080117][bookmark: _Toc18916147][bookmark: _Toc53185274][bookmark: _Toc53185650][bookmark: _Toc57820123][bookmark: _Toc57821050][bookmark: _Toc61183326][bookmark: _Toc61183720][bookmark: _Toc61184112][bookmark: _Toc61184504][bookmark: _Toc61184894][bookmark: _Toc66386237][bookmark: _Toc74583078][bookmark: _Toc76541891][bookmark: _Toc82449873][bookmark: _Toc82450521][bookmark: _Toc89948910]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 same term, 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 IAB type 1-H TAB connectors at the transceiver array boundary
Aggregated IAB-DU Channel Bandwidth:	The RF bandwidth in which an IAB-DU transmits and receives multiple contiguously aggregated carriers. The aggregated IAB-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 in ITU-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 channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink
NOTE 1:	The BS channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
NOTE 2:	It is possible for the BS to transmit to and/or receive from one or more UE bandwidth parts that are smaller than or equal to the BS transmission bandwidth configuration, in any part of the BS transmission bandwidth configuration.
[bookmark: _Hlk500327898][bookmark: _Hlk490252228][bookmark: _Hlk494631435]BS type 1-H:	NR base station operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB
BS type 1-O:	NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB
BS type 2-O:	NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
Channel edge: lowest or highest frequency of the NR carrier, separated by the IAB-MT channel bandwidth or IAB-DU channel bandwidth.
Carrier aggregation: aggregation of two or more component carriers in order to support wider transmission bandwidths
Carrier aggregation configuration: a set 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 a received 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 is equal in all 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 is the minimum received power level at which specific requirement is met.
NOTE 2:	Isotropic directivity is equal in all directions (i.e. 0 dBi).
fractional bandwidth: fractional bandwidth FBW is defined as 
highest carrier: The carrier with the highest carrier frequency transmitted/received in a specified frequency band.
IAB-DU channel bandwidth: RF bandwidth supporting a single IAB-DU RF carrier with the transmission bandwidth configured in the uplink or downlink
NOTE 1:	The IAB-DU channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
NOTE 2:	It is possible for the IAB to transmit to and/or receive from one or more UE bandwidth parts that are smaller than or equal to the IAB transmission bandwidth configuration, in any part of the IAB transmission bandwidth configuration.
IAB-MT channel bandwidth: RF bandwidth supporting a single IAB-MT RF carrier with the transmission bandwidth configured in the uplink or downlink
NOTE 1:	The IAB-MT channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
IAB-donor: gNB that provides network access to UEs via a network of backhaul and access links.
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:      In single 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 and/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 Simultaneous Operation: IAB-DU and IAB-MT operating with simultaneous transmission, or simultaneous reception. 
IAB type 1-H: IAB-DU or IAB-MT operating at FR1 with a requirement 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 a requirement 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 IAB-DU and/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
minSENS: the lowest declared EIS value for the OSDD's declared for OTA sensitivity requirement.
minSENS RoAoA: The reference RoAoA associated with the OSDD with the lowest declared EIS
multi-band connector: TAB connector of IAB 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: a common range of directions within which TX OTA requirements that are neither specified in the OTA peak directions sets nor as TRP requirement are intended to be met
OTA peak directions set: set(s) of beam peak directions within which certain TX OTA requirements 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 pairs included in the set.
OTA REFSENS RoAoA: the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction assuming that for any AoA, the receiver gain is optimized for that AoA 
NOTE:	This contour 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 values in an OSDD.
Parent node: IAB-MT's next hop neighbour node; the parent node can be IAB-node or IAB-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 antenna in 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 IAB type 1-H or IAB 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, this is a direction inside the sensitivity RoAoA
reference RoAoA: the sensitivity RoAoA associated with the receiver target reference direction for each OSDD.
requirement set:	 one of the NR requirement sets as defined for IAB type 1-H, IAB type 1-O, and IAB type 2-O
sensitivity RoAoA: RoAoA within the OTA sensitivity directions declaration, within which the declared EIS(s) of an OSDD is intended to be achieved at any instance of time for a specific IAB-DU or IAB-MT direction setting
single-band connector: IAB 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 and/or IAB-MT
NOTE:	There may be multiple instances of sub-blocks within a IAB RF Bandwidth.
sub-block gap: frequency gap between two consecutive sub-blocks within a IAB RF Bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation
superseding-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 IAB 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 IAB 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 connectors to which IAB type 1-H conducted TX requirements are applied.
NOTE:	Within this definition, the group corresponds to the group of TAB connectors which are responsible for transmitting a cell when the IAB type 1-H setting corresponding to the declared minimum number of cells with transmission on all TAB connectors supporting an operating band, but its existence is not limited to that condition
total radiated power: is the total power radiated by the antenna
NOTE:	The total radiated power is the 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 IAB-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 IAB-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
<End of change 1>

<Start of change 2>
4.X1	Requirements for IAB-DU and IAB-MT capable of simultaneous operation 
IAB-DU and IAB-MT can be configured as IAB Simultaneous Operation based on declaration. Unless otherwise stated, the requirements in the present specification apply for IAB-MT and IAB-DU of IAB-node configured as IAB Simultaneous Operation. 
For IAB-node in IAB Simultaneous Operation, as detailed in the requirement clause, transmitter requirements apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification as detailed in the requirement clause.
NOTE:   For IAB node operating as simultaneous transmission of IAB-DU and IAB-MT, the manufacturer can provide different declarations for verification on Modulation quality and ACLR according to the conformance specification declaration requirements.
For IAB-node in IAB Simultaneous Operation, as detailed in the requirement clause, receiver requirements shall be met for any transmitter setting unless otherwise stated.

<End of change 2>

<Start of change 3>
6.5.2	Modulation quality
[bookmark: _Toc57820198][bookmark: _Toc57821125][bookmark: _Toc61183401][bookmark: _Toc61183795][bookmark: _Toc61184187][bookmark: _Toc61184579][bookmark: _Toc61184969][bookmark: _Toc66386312][bookmark: _Toc74583153][bookmark: _Toc76541966][bookmark: _Toc82449948][bookmark: _Toc82450596][bookmark: _Toc89948985]6.5.2.1	IAB-DU modulation quality
The requirements in clause 6.5.2 for BS type 1-H in TS 38.104 [2] apply to IAB-DU type 1-H.
[bookmark: _Toc53185346][bookmark: _Toc53185722][bookmark: _Toc57820199][bookmark: _Toc57821126][bookmark: _Toc61183402][bookmark: _Toc61183796][bookmark: _Toc61184188][bookmark: _Toc61184580][bookmark: _Toc61184970][bookmark: _Toc66386313][bookmark: _Toc74583154][bookmark: _Toc76541967][bookmark: _Toc82449949][bookmark: _Toc82450597][bookmark: _Toc89948986]NOTE: 	When the indicated IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 [10], the power imbalance for simultaneous transmission between IAB-DU and IAB-MT under which the system can be operated is declared by manufacturer.
6.5.2.2	IAB-MT modulation quality
[bookmark: _Toc53185347][bookmark: _Toc53185723][bookmark: _Toc57820200][bookmark: _Toc57821127][bookmark: _Toc61183403][bookmark: _Toc61183797][bookmark: _Toc61184189][bookmark: _Toc61184581][bookmark: _Toc61184971][bookmark: _Toc66386314][bookmark: _Toc74583155][bookmark: _Toc76541968][bookmark: _Toc82449950][bookmark: _Toc82450598][bookmark: _Toc89948987]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 difference is 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.
[bookmark: _Toc53185348][bookmark: _Toc53185724][bookmark: _Toc57820201][bookmark: _Toc57821128][bookmark: _Toc61183404][bookmark: _Toc61183798][bookmark: _Toc61184190][bookmark: _Toc61184582][bookmark: _Toc61184972][bookmark: _Toc66386315][bookmark: _Toc74583156][bookmark: _Toc76541969][bookmark: _Toc82449951][bookmark: _Toc82450599][bookmark: _Toc89948988]6.5.2.2.2	Minimum requirements for IAB-MT type 1-H
For IAB-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
	%
	3.5



[bookmark: _Toc57820202][bookmark: _Toc57821129][bookmark: _Toc61183405][bookmark: _Toc61183799][bookmark: _Toc61184191][bookmark: _Toc61184583][bookmark: _Toc61184973][bookmark: _Toc66386316][bookmark: _Toc74583157][bookmark: _Toc76541970][bookmark: _Toc82449952][bookmark: _Toc82450600][bookmark: _Toc89948989][bookmark: _Toc29811684][bookmark: _Toc21127475][bookmark: _Toc53185349][bookmark: _Toc53185725]NOTE: 	When the indicated IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 [10], the power imbalance for simultaneous transmission between IAB-DU and IAB-MT under which the system can be operated is declared by manufacturer.
6.5.2.2.3	EVM frame structure for measurement
EVM shall be evaluated for each NR carrier over all 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 all 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.

6.5.3	Time alignment error
[bookmark: _Toc53185352][bookmark: _Toc53185728][bookmark: _Toc57820204][bookmark: _Toc57821131][bookmark: _Toc61183407][bookmark: _Toc61183801][bookmark: _Toc61184193][bookmark: _Toc61184585][bookmark: _Toc61184975][bookmark: _Toc66386318][bookmark: _Toc74583159][bookmark: _Toc76541972][bookmark: _Toc82449954][bookmark: _Toc82450602][bookmark: _Toc89948991]6.5.3.1	IAB-DU time alignment error
The requirements in clause 6.5.3 for BS type 1-H in TS 38.104 [2] apply to IAB-DU type 1-H.
[bookmark: _Hlk95322738][bookmark: _Toc53185353][bookmark: _Toc53185729][bookmark: _Toc57820205][bookmark: _Toc57821132][bookmark: _Toc61183408][bookmark: _Toc61183802][bookmark: _Toc61184194][bookmark: _Toc61184586][bookmark: _Toc61184976][bookmark: _Toc66386319][bookmark: _Toc74583160][bookmark: _Toc76541973][bookmark: _Toc82449955][bookmark: _Toc82450603][bookmark: _Toc89948992]6.5.X2	Timing error between IAB-DU and IAB-MT of the same IAB-Node
When the indicated IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 [10] and IAB-DU and IAB-MT of the same IAB-Node are transmitting simultaneously, the timing error between transmission timing of IAB-DU and IAB-MT shall not exceed [min (3, 4.69 / (SCS/15 kHz)) µs], where SCS is the largest supported subcarrier spacing among IAB-DU and IAB-MT.
6.6	Unwanted emissions
[bookmark: _Toc45893463][bookmark: _Toc44712150][bookmark: _Toc37267548][bookmark: _Toc37260160][bookmark: _Toc36817244][bookmark: _Toc29811692][bookmark: _Toc21127483][bookmark: _Toc53185354][bookmark: _Toc53185730][bookmark: _Toc57820206][bookmark: _Toc57821133][bookmark: _Toc61183409][bookmark: _Toc61183803][bookmark: _Toc61184195][bookmark: _Toc61184587][bookmark: _Toc61184977][bookmark: _Toc66386320][bookmark: _Toc74583161][bookmark: _Toc76541974][bookmark: _Toc82449956][bookmark: _Toc82450604][bookmark: _Toc89948993]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.
[bookmark: _Hlk497217795]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 ΔfOBUE. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band of IAB-DU and uplink operating band of IAB-MT, plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
The values of ΔfOBUE 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
	[bookmark: OLE_LINK95][bookmark: OLE_LINK96]IAB-DU type
	Operating band characteristics
	ΔfOBUE (MHz)

	[bookmark: _Hlk502677945]IAB-DU type 1-H
	[bookmark: OLE_LINK66][bookmark: OLE_LINK69][bookmark: OLE_LINK21]FDL,high – FDL,low < 100 MHz  
	[bookmark: OLE_LINK64][bookmark: OLE_LINK65]10 

	
	100 MHz  FDL,high – FDL,low  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
	ΔfOBUE (MHz)

	IAB-MT type 1-H
	FUL,high – FUL,low < 100 MHz  
	10 

	
	100 MHz  FUL,high – FUL,low  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.
There is in addition a requirement for occupied bandwidth.
[bookmark: _Toc45893464][bookmark: _Toc44712151][bookmark: _Toc37267549][bookmark: _Toc37260161][bookmark: _Toc36817245][bookmark: _Toc29811693][bookmark: _Toc21127484][bookmark: _Toc53185355][bookmark: _Toc53185731][bookmark: _Toc57820207][bookmark: _Toc57821134][bookmark: _Toc61183410][bookmark: _Toc61183804][bookmark: _Toc61184196][bookmark: _Toc61184588][bookmark: _Toc61184978][bookmark: _Toc66386321][bookmark: _Toc74583162][bookmark: _Toc76541975][bookmark: _Toc82449957][bookmark: _Toc82450605][bookmark: _Toc89948994]6.6.2	Occupied bandwidth
[bookmark: _Toc45893465][bookmark: _Toc44712152][bookmark: _Toc37267550][bookmark: _Toc37260162][bookmark: _Toc36817246][bookmark: _Toc29811694][bookmark: _Toc21127485][bookmark: _Toc53185356][bookmark: _Toc53185732][bookmark: _Toc57820208][bookmark: _Toc57821135][bookmark: _Toc61183411][bookmark: _Toc61183805][bookmark: _Toc61184197][bookmark: _Toc61184589][bookmark: _Toc61184979][bookmark: _Toc66386322][bookmark: _Toc74583163][bookmark: _Toc76541976][bookmark: _Toc82449958][bookmark: _Toc82450606][bookmark: _Toc89948995]6.6.2.1	General
The occupied bandwidth is the width of a frequency 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 [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.
[bookmark: _Toc45893466][bookmark: _Toc44712153][bookmark: _Toc37267551][bookmark: _Toc37260163][bookmark: _Toc36817247][bookmark: _Toc29811695][bookmark: _Toc21127486][bookmark: _Toc53185357][bookmark: _Toc53185733][bookmark: _Toc57820209][bookmark: _Toc57821136][bookmark: _Toc61183412][bookmark: _Toc61183806][bookmark: _Toc61184198][bookmark: _Toc61184590][bookmark: _Toc61184980][bookmark: _Toc66386323][bookmark: _Toc74583164][bookmark: _Toc76541977][bookmark: _Toc82449959][bookmark: _Toc82450607][bookmark: _Toc89948996]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 IAB-DU Channel Bandwidth. 
[bookmark: _Toc53185358][bookmark: _Toc53185734][bookmark: _Toc57820210][bookmark: _Toc57821137][bookmark: _Toc61183413][bookmark: _Toc61183807][bookmark: _Toc61184199][bookmark: _Toc61184591][bookmark: _Toc61184981][bookmark: _Toc66386324][bookmark: _Toc74583165][bookmark: _Toc76541978][bookmark: _Toc82449960][bookmark: _Toc82450608][bookmark: _Toc89948997]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. 
[bookmark: _Toc45893467][bookmark: _Toc44712154][bookmark: _Toc37267552][bookmark: _Toc37260164][bookmark: _Toc36817248][bookmark: _Toc29811696][bookmark: _Toc21127487][bookmark: _Toc53185359][bookmark: _Toc53185735][bookmark: _Toc57820211][bookmark: _Toc57821138][bookmark: _Toc61183414][bookmark: _Toc61183808][bookmark: _Toc61184200][bookmark: _Toc61184592][bookmark: _Toc61184982][bookmark: _Toc66386325][bookmark: _Toc74583166][bookmark: _Toc76541979][bookmark: _Toc82449961][bookmark: _Toc82450609][bookmark: _Toc89948998]6.6.3	Adjacent Channel Leakage Power Ratio
[bookmark: _Toc45893468][bookmark: _Toc44712155][bookmark: _Toc37267553][bookmark: _Toc37260165][bookmark: _Toc36817249][bookmark: _Toc29811697][bookmark: _Toc21127488][bookmark: _Toc53185360][bookmark: _Toc53185736][bookmark: _Toc57820212][bookmark: _Toc57821139][bookmark: _Toc61183415][bookmark: _Toc61183809][bookmark: _Toc61184201][bookmark: _Toc61184593][bookmark: _Toc61184983][bookmark: _Toc66386326][bookmark: _Toc74583167][bookmark: _Toc76541980][bookmark: _Toc82449962][bookmark: _Toc82450610][bookmark: _Toc89948999]6.6.3.1	General
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
[bookmark: _Hlk508123095]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.
[bookmark: _Hlk508123083]For an IAB-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.
[bookmark: _Toc45893469][bookmark: _Toc44712156][bookmark: _Toc37267554][bookmark: _Toc37260166][bookmark: _Toc36817250][bookmark: _Toc29811698][bookmark: _Toc13080199][bookmark: _Toc53185361][bookmark: _Toc53185737][bookmark: _Toc57820213][bookmark: _Toc57821140][bookmark: _Toc61183416][bookmark: _Toc61183810][bookmark: _Toc61184202][bookmark: _Toc61184594][bookmark: _Toc61184984][bookmark: _Toc66386327][bookmark: _Toc74583168][bookmark: _Toc76541981][bookmark: _Toc82449963][bookmark: _Toc82450611][bookmark: _Toc89949000]NOTE: 	When the indicated IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 [10], the power imbalance for simultaneous transmission between IAB-DU and IAB-MT under which the system can be operated is declared by manufacturer.
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 (BWConfig) 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 channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	IAB-DU and IAB-MT adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90,100
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (Note 3)

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (Note 3)

	NOTE 1:	BWChannel 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 (BWConfig).
NOTE 3:	The requirements are applicable when the band is also defined for E-UTRA or UTRA.



[bookmark: _Hlk508123340]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 / class
	ACLR absolute basic limit

	Category A Wide Area IAB-DU and Category A Wide Area IAB-MT
	-13 dBm/MHz

	Category B Wide Area IAB-DU and Category B Wide Area IAB-MT
	-15 dBm/MHz

	Medium Range IAB-DU
	-25 dBm/MHz

	Local Area IAB-DU and 
Local Area IAB-MT
	-32 dBm/MHz



[bookmark: _Hlk508123610]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.
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
	IAB-DU and IAB-MT channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	Sub-block or Inter RF Bandwidth gap size (Wgap) where the limit applies (MHz)
	IAB-DU and IAB-MT adjacent channel centre frequency offset below or above the sub-block or IAB-DU or IAB-MT RF Bandwidth edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	10, 15, 20
	Wgap ≥ 15 (Note 3)
Wgap ≥ 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	
	Wgap ≥ 20 (Note 3)
Wgap ≥ 50 (Note 4)
	7.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	25, 30, 40, 50, 60, 70, 80, 90, 100
	Wgap ≥ 60 (Note 4)
Wgap ≥ 30 (Note 3)
	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	
	Wgap ≥ 80 (Note 4)
Wgap ≥ 50 (Note 3)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	NOTE 1:	BWConfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).
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 of the gap is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.



The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in a sub-block gap or the Inter RF Bandwidth gap is the ratio of:
a)	the sum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to each side of the sub-block gap or the Inter RF Bandwidth gap, and
b)	the filtered mean power centred on a frequency channel adjacent to one of the respective sub-block edges, IAB-MT RF Bandwidth edges or IAB-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 non-contiguous spectrum or multiple bands, the CACLR for NR carriers located on either side of the sub-block gap or the Inter RF Bandwidth gap shall be higher than the value specified in table 6.6.3.2-4.
Table 6.6.3.2-4: IAB-DU type 1-H and IAB-MT type 1-H CACLR limit
	IAB-DU and IAB-MT channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	Sub-block or Inter RF Bandwidth gap size (Wgap) where the limit applies (MHz)
	IAB-DU and IAB-MT adjacent channel centre frequency offset below or above the sub-block or IAB-DU or IAB-MT RF Bandwidth edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	CACLR limit

	10, 15, 20
	5 ≤Wgap< 15 (Note 3)
5 ≤Wgap< 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	
	10 < Wgap< 20  (Note 3)
10 ≤Wgap< 50 (Note 4)
	7.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	25, 30, 40, 50, 60, 70, 80,90, 100
	20 ≤Wgap< 60  (Note 4)
20 ≤Wgap< 30 (Note 3)

	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	
	40 < Wgap< 80  (Note 4)
40 ≤Wgap< 50 (Note 3)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	NOTE 1:	BWConfig is the transmission bandwidth configuration of the assumed adjacent channel carrier.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).
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 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 / class
	CACLR absolute basic limit

	Category A Wide Area IAB-DU and Category A Wide Area IAB-MT
	-13 dBm/MHz

	Category B Wide Area IAB-DU and Category B Wide Area IAB-MT
	-15 dBm/MHz

	Medium Range IAB-DU
	-25 dBm/MHz

	Local Area IAB-DU and Local Area IAB-MT
	-32 dBm/MHz



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



[bookmark: _Toc45893471][bookmark: _Toc44712158][bookmark: _Toc37267556][bookmark: _Toc37260168][bookmark: _Toc36817252][bookmark: _Toc29811700][bookmark: _Toc21127491][bookmark: _Toc53185362][bookmark: _Toc53185738][bookmark: _Toc57820214][bookmark: _Toc57821141][bookmark: _Toc61183417][bookmark: _Toc61183811][bookmark: _Toc61184203][bookmark: _Toc61184595][bookmark: _Toc61184985][bookmark: _Toc66386328][bookmark: _Toc74583169][bookmark: _Toc76541982][bookmark: _Toc82449964][bookmark: _Toc82450612][bookmark: _Toc89949001]6.6.3.3	Minimum requirement for IAB-DU type 1-H and IAB-MT type 1-H
[bookmark: _Hlk508124720]The ACLR (CACLR) absolute basic limits in table 6.6.3.2-2 + X, 6.6.3.2-5 + X (where X = 10log10(NTXU,countedpercell)) or the ACLR (CACLR) limits in table 6.6.3.2-1, 6.6.3.2-3 or 6.6.3.2-4, whichever is less stringent, shall apply for each TAB connector TX min cell group.
NOTE:	Conformance to the IAB-DU type 1-H and IAB-MT type 1-H ACLR requirements can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:
1)	The ratio of the sum of the filtered mean power measured on each TAB connector in the TAB connector TX min cell group at the assigned channel frequency to the sum of the filtered mean power measured on each TAB connector in the TAB connector TX min cell group at the adjacent channel frequency shall be greater than or equal to the ACLR basic limit. This shall apply for each TAB connector TX min cell group.
Or
2)	The ratio 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 IAB-MT type 1-H is applied, the conformance can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:
1)	The sum of the filtered mean power measured on each TAB connector in the TAB connector TX min cell group at the adjacent channel frequency shall be less than or equal to the ACLR (CACLR) absolute basic limit + X. This shall apply to each TAB connector TX min cell group.
Or
2)	The filtered 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 -10log10(n) for every TAB connector in the TAB connector TX min cell group, for each TAB connector TX min cell group, where n is the number of TAB connectors in the TAB connector TX min cell group.
[bookmark: _Toc45893472][bookmark: _Toc44712159][bookmark: _Toc37267557][bookmark: _Toc37260169][bookmark: _Toc36817253][bookmark: _Toc29811701][bookmark: _Toc21127492][bookmark: _Toc53185363][bookmark: _Toc53185739][bookmark: _Toc57820215][bookmark: _Toc57821142][bookmark: _Toc61183418][bookmark: _Toc61183812][bookmark: _Toc61184204][bookmark: _Toc61184596][bookmark: _Toc61184986][bookmark: _Toc66386329][bookmark: _Toc74583170][bookmark: _Toc76541983][bookmark: _Toc82449965][bookmark: _Toc82450613][bookmark: _Toc89949002]6.6.4	Operating band unwanted emissions	

<End of change 3>

<Start of change 4>
[bookmark: _Toc21127652][bookmark: _Toc29811861][bookmark: _Toc61183541][bookmark: _Toc53185853][bookmark: _Toc57820338][bookmark: _Toc53185477][bookmark: _Toc61184719][bookmark: _Toc61184327][bookmark: _Toc61183935][bookmark: _Toc61185109][bookmark: _Toc57821265]9.6.2	OTA modulation quality
[bookmark: _Toc57821266][bookmark: _Toc61185110][bookmark: _Toc53185854][bookmark: _Toc61183936][bookmark: _Toc53185478][bookmark: _Toc61184720][bookmark: _Toc57820339][bookmark: _Toc61183542][bookmark: _Toc61184328]9.6.2.1	IAB-DU OTA modulation quality
The requirements in 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.
NOTE: 	When the indicated IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 [10], the power imbalance for simultaneous transmission between IAB-DU and IAB-MT under which the system can be operated is declared by manufacturer.
[bookmark: _Toc61183937][bookmark: _Toc57821267][bookmark: _Toc61183543][bookmark: _Toc57820340][bookmark: _Toc53185479][bookmark: _Toc61185111][bookmark: _Toc61184721][bookmark: _Toc61184329][bookmark: _Toc53185855]9.6.2.2	IAB-MT OTA modulation quality
[bookmark: _Toc61185112][bookmark: _Toc61183544][bookmark: _Toc57820341][bookmark: _Toc53185480][bookmark: _Toc61183938][bookmark: _Toc61184330][bookmark: _Toc57821268][bookmark: _Toc53185856][bookmark: _Toc61184722]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.
NOTE: 	When the indicated IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 [10], the power imbalance for simultaneous transmission between IAB-DU and IAB-MT under which the system can be operated is declared by manufacturer.

<End of change 4>

<Start of change 5>
[bookmark: _Toc61184334][bookmark: _Toc82450158][bookmark: _Toc89949195][bookmark: _Toc61184726][bookmark: _Toc57820345][bookmark: _Toc21127657][bookmark: _Toc61185116][bookmark: _Toc61183548][bookmark: _Toc76542176][bookmark: _Toc74583363][bookmark: _Toc53185859][bookmark: _Toc57821272][bookmark: _Toc82450806][bookmark: _Toc61183942][bookmark: _Toc53185483][bookmark: _Toc66386460][bookmark: _Toc29811866]9.6.3	OTA time alignment error
[bookmark: _Toc89949196][bookmark: _Toc61183549][bookmark: _Toc66386461][bookmark: _Toc61184335][bookmark: _Toc76542177][bookmark: _Toc57820346][bookmark: _Toc82450807][bookmark: _Toc74583364][bookmark: _Toc61185117][bookmark: _Toc53185860][bookmark: _Toc61183943][bookmark: _Toc61184727][bookmark: _Toc53185484][bookmark: _Toc57821273][bookmark: _Toc82450159]9.6.3.1	IAB-DU OTA time alignment error
The requirements in 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.
[bookmark: _GoBack]9.6.X3	Timing error between IAB-DU and IAB-MT of the same IAB-Node
When the indicated IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 [10] and IAB-DU and IAB-MT of the same IAB-Node are transmitting simultaneously, the timing error between transmission timing of IAB-DU and IAB-MT shall not exceed [min (3, 4.69 / (SCS/15 kHz))µs], where SCS is the largest supported subcarrier spacing among IAB-DU and IAB-MT.

<End of change 5>

<Start of change 6>
[bookmark: _Toc36817427][bookmark: _Toc57820353][bookmark: _Toc61185124][bookmark: _Toc37267737][bookmark: _Toc61183556][bookmark: _Toc61184342][bookmark: _Toc37260349][bookmark: _Toc53185867][bookmark: _Toc53185491][bookmark: _Toc29811875][bookmark: _Toc45893653][bookmark: _Toc44712340][bookmark: _Toc57821280][bookmark: _Toc61184734][bookmark: _Toc21127666][bookmark: _Toc61183950]9.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR)
[bookmark: _Toc36817428][bookmark: _Toc57821281][bookmark: _Toc45893654][bookmark: _Toc53185868][bookmark: _Toc61184343][bookmark: _Toc37267738][bookmark: _Toc61185125][bookmark: _Toc53185492][bookmark: _Toc61184735][bookmark: _Toc57820354][bookmark: _Toc61183557][bookmark: _Toc21127667][bookmark: _Toc29811876][bookmark: _Toc44712341][bookmark: _Toc37260350][bookmark: _Toc61183951]9.7.3.1	General
[bookmark: _Hlk47639108]OTA Adjacent Channel Leakage power Ratio (ACLR) is the 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.
NOTE: 	When the indicated IAB-MT transmission timing mode is set to ‘Case6’ as specified in 3GPP TS 38.213 [10], the power imbalance for simultaneous transmission between IAB-DU and IAB-MT under which the system can be operated is declared by manufacturer.

<End of change 6>

<Start of change 7>
[bookmark: _Toc53185592][bookmark: _Toc53185968][bookmark: _Toc57820454][bookmark: _Toc57821381][bookmark: _Toc61183657][bookmark: _Toc61184051][bookmark: _Toc61184443][bookmark: _Toc61184835][bookmark: _Toc61185225][bookmark: _Toc66386570][bookmark: _Toc74583528][bookmark: _Toc76542341][bookmark: _Toc82450323][bookmark: _Toc82450971]12.2.1	IAB-MT transmit timing
[bookmark: _Toc53185593][bookmark: _Toc53185969][bookmark: _Toc57820455][bookmark: _Toc57821382][bookmark: _Toc61183658][bookmark: _Toc61184052][bookmark: _Toc61184444][bookmark: _Toc61184836][bookmark: _Toc61185226][bookmark: _Toc66386571][bookmark: _Toc74583529][bookmark: _Toc76542342][bookmark: _Toc82450324][bookmark: _Toc82450972]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  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. IAB-MT belonging to local area IAB-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 cells in the PTAG. IAB-MT initial transmit timing accuracy, gradual timing adjustment requirements are defined in the following requirements. The requirements apply when the indicated IAB-MT transmission timing mode is set to ‘Case 1’ specified in clause 14 of TS 38.213 [10].
[bookmark: _Toc53185594][bookmark: _Toc53185970][bookmark: _Toc57820456][bookmark: _Toc57821383][bookmark: _Toc61183659][bookmark: _Toc61184053][bookmark: _Toc61184445][bookmark: _Toc61184837][bookmark: _Toc61185227][bookmark: _Toc66386572][bookmark: _Toc74583530][bookmark: _Toc76542343][bookmark: _Toc82450325][bookmark: _Toc82450973]12.2.1.2	Requirements
The IAB-MT initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 12.2.1.2-1. This requirement applies for PUCCH, PUSCH and SRS or it is the 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 [image: ]. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA for PRACH is defined as 0. 
[image: ] (in Tc 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. NTA for other channels is not changed until next timing advance is received. The value of[image: ]depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). [image: ]is defined in Table 12.2.1.2-2.
Table 12.2.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals ( kHz)
	SCS of uplink signals ( kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [8]



Table 12.2.1.2-2: The Value of [image: ]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR1 TDD band without LTE-NR coexistence case 
	25600 (Note 1)

	FR1 TDD band with LTE-NR coexistence case
	39936 (Note 1)

	FR2
	13792

	Note 1:	The IAB-MT identifies [image: ] based on the information n-TimingAdvanceOffset as specified in TS 38.331 [15]. If IAB-MT is not provided with the information n-TimingAdvanceOffset, the default value of [image: ] is set as 25600 for FR1 band.



When it is the transmission for PUCCH, PUSCH and SRS transmission, the IAB-MT shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 12.2.3 is applied.
[bookmark: _Toc53185595][bookmark: _Toc53185971][bookmark: _Toc57820457][bookmark: _Toc57821384][bookmark: _Toc61183660][bookmark: _Toc61184054][bookmark: _Toc61184446][bookmark: _Toc61184838][bookmark: _Toc61185228][bookmark: _Toc66386573][bookmark: _Toc74583531][bookmark: _Toc76542344][bookmark: _Toc82450326][bookmark: _Toc82450974]12.2.1.2.1	Gradual timing adjustment
When the transmission timing error between the IAB-MT and the reference timing exceeds Te then the IAB-MT is required to adjust its timing to within Te. The reference timing shall be [image: ] before the downlink timing of the reference cell. All adjustments made to the IAB-MT uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change in one adjustment shall be Tq.
2)	The minimum aggregate adjustment rate shall be Tp per second.
3)	The maximum aggregate adjustment rate shall be Tq per 200 ms.
where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table 12.2.1.2.1-1.
Table 12.2.1.2.1-1: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq
	Tp

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	2
	60
	2.5*64*Tc
	2.5*64*Tc

	
	120
	2.5*64*Tc
	2.5*64*Tc

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [8]



<End of change 7>

<Start of change 8>
[bookmark: _Toc57820458][bookmark: _Toc57821385][bookmark: _Toc61183661][bookmark: _Toc61184055][bookmark: _Toc61184447][bookmark: _Toc61184839][bookmark: _Toc61185229][bookmark: _Toc66386574][bookmark: _Toc74583532][bookmark: _Toc76542345][bookmark: _Toc82450327][bookmark: _Toc82450975]12.2.3	IAB-MT timing advance
The requirements in clause 7.3 in [6] apply for IAB-MT, for ‘Case 1’ transmission timing mode specified in clause 14 of TS 38.213 [10].

<End of change 8>
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