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------------------------------------------------------------- START CHANGE ------------------------------------------------------

[bookmark: _Toc13080138][bookmark: _Toc53185296][bookmark: _Toc53185672][bookmark: _Toc57820147][bookmark: _Toc57821074][bookmark: _Toc61183350][bookmark: _Toc61183744][bookmark: _Toc61184136][bookmark: _Toc61184528][bookmark: _Toc61184918][bookmark: _Toc66386261][bookmark: _Toc74583102][bookmark: _Toc76541915][bookmark: _Toc82449897][bookmark: _Toc82450545][bookmark: _Toc89948934][bookmark: _Toc98755323][bookmark: _Toc98762913][bookmark: _Toc106183842][bookmark: _Toc130401864][bookmark: _Toc137531786][bookmark: _Toc138852287][bookmark: _Toc145529353]5.3.2	Transmission bandwidth configuration
For IAB-DU, the transmission bandwidth configuration is the same as specified for BS in 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 FR2FR2-1 in subclause 5.3.2.
[bookmark: _Toc13080139][bookmark: _Toc53185297][bookmark: _Toc53185673][bookmark: _Toc57820148][bookmark: _Toc57821075][bookmark: _Toc61183351][bookmark: _Toc61183745][bookmark: _Toc61184137][bookmark: _Toc61184529][bookmark: _Toc61184919][bookmark: _Toc66386262][bookmark: _Toc74583103][bookmark: _Toc76541916][bookmark: _Toc82449898][bookmark: _Toc82450546][bookmark: _Toc89948935][bookmark: _Toc98755324][bookmark: _Toc98762914][bookmark: _Toc106183843][bookmark: _Toc130401865][bookmark: _Toc137531787][bookmark: _Toc138852288][bookmark: _Toc145529354]5.3.3	Minimum guardband and transmission bandwidth configuration
[bookmark: _Toc13080140][bookmark: _Toc53185298][bookmark: _Toc53185674][bookmark: _Toc13080141]For IAB-DU, the minimum guardband and transmission bandwidth configuration is the same as specified for BS in 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 FR2FR2-1 in subclause 5.3.3.
[bookmark: _Toc57820149][bookmark: _Toc57821076][bookmark: _Toc61183352][bookmark: _Toc61183746][bookmark: _Toc61184138][bookmark: _Toc61184530][bookmark: _Toc61184920][bookmark: _Toc66386263][bookmark: _Toc74583104][bookmark: _Toc76541917][bookmark: _Toc82449899][bookmark: _Toc82450547][bookmark: _Toc89948936][bookmark: _Toc98755325][bookmark: _Toc98762915][bookmark: _Toc106183844][bookmark: _Toc130401866][bookmark: _Toc137531788][bookmark: _Toc138852289][bookmark: _Toc145529355]5.3.4	RB alignment
For each IAB-DU channel bandwidth and each numerology, IAB-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 IAB-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.
[bookmark: _Toc53185299][bookmark: _Toc53185675]For IAB-MT, the RB alignment is the same as specified for UE in TS38.101-1 [3] for FR1 in subclause 5.3.4 and in TS 38.101-2 [4] for FR2FR2-1 in subclause 5.3.4.
[bookmark: _Toc57820150][bookmark: _Toc57821077][bookmark: _Toc61183353][bookmark: _Toc61183747][bookmark: _Toc61184139][bookmark: _Toc61184531][bookmark: _Toc61184921][bookmark: _Toc66386264][bookmark: _Toc74583105][bookmark: _Toc76541918][bookmark: _Toc82449900][bookmark: _Toc82450548][bookmark: _Toc89948937][bookmark: _Toc98755326][bookmark: _Toc98762916][bookmark: _Toc106183845][bookmark: _Toc130401867][bookmark: _Toc137531789][bookmark: _Toc138852290][bookmark: _Toc145529356]5.3.5	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 FR2FR2-1 defined in TS38.104 [2] is the same as specified for BS in TS38.104 [2], subclause 5.3.5.
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 FR2FR2-1 defined in TS38.104[2] is the same as specified for UE in TS38.101-2[4] in subclause 5.3.5.
------------------------------------------------------------- NEXT CHANGE ------------------------------------------------------

[bookmark: _Toc57820152][bookmark: _Toc57821079][bookmark: _Toc61183355][bookmark: _Toc61183749][bookmark: _Toc61184141][bookmark: _Toc61184533][bookmark: _Toc61184923][bookmark: _Toc66386266][bookmark: _Toc74583107][bookmark: _Toc76541920][bookmark: _Toc82449902][bookmark: _Toc82450550][bookmark: _Toc89948939][bookmark: _Toc98755328][bookmark: _Toc98762918][bookmark: _Toc106183847][bookmark: _Toc130401869][bookmark: _Toc137531791][bookmark: _Toc138852292][bookmark: _Toc145529358]5.4	Channel arrangement
[bookmark: _Toc21127436][bookmark: _Toc29811642][bookmark: _Toc53185302][bookmark: _Toc53185678][bookmark: _Toc57820153][bookmark: _Toc57821080][bookmark: _Toc61183356][bookmark: _Toc61183750][bookmark: _Toc61184142][bookmark: _Toc61184534][bookmark: _Toc61184924][bookmark: _Toc66386267][bookmark: _Toc74583108][bookmark: _Toc76541921][bookmark: _Toc82449903][bookmark: _Toc82450551][bookmark: _Toc89948940][bookmark: _Toc98755329][bookmark: _Toc98762919][bookmark: _Toc106183848][bookmark: _Toc130401870][bookmark: _Toc137531792][bookmark: _Toc138852293][bookmark: _Toc145529359]5.4.1	Channel spacing
[bookmark: _Toc29811645][bookmark: _Toc53185303][bookmark: _Toc53185679]For IAB-DU, the channel spacing is the same as specified for BS in TS38.104 [2], subclause 5.4.1.
For IAB-MT, the channel spacing is the same as specified for UE in TS38.101-1 [3] for FR1 in subclause 5.4.1 and in TS38.101-2 [4] for FR2FR2-1 in subclause 5.4.1.
[bookmark: _Toc57820154][bookmark: _Toc57821081][bookmark: _Toc61183357][bookmark: _Toc61183751][bookmark: _Toc61184143][bookmark: _Toc61184535][bookmark: _Toc61184925][bookmark: _Toc66386268][bookmark: _Toc74583109][bookmark: _Toc76541922][bookmark: _Toc82449904][bookmark: _Toc82450552][bookmark: _Toc89948941][bookmark: _Toc98755330][bookmark: _Toc98762920][bookmark: _Toc106183849][bookmark: _Toc130401871][bookmark: _Toc137531793][bookmark: _Toc138852294][bookmark: _Toc145529360]5.4.2	Channel raster
[bookmark: _Toc21127440][bookmark: _Toc29811646][bookmark: _Toc53185304][bookmark: _Toc53185680][bookmark: _Toc57820155][bookmark: _Toc57821082][bookmark: _Toc61183358][bookmark: _Toc61183752][bookmark: _Toc61184144][bookmark: _Toc61184536][bookmark: _Toc61184926][bookmark: _Toc66386269][bookmark: _Toc74583110][bookmark: _Toc76541923][bookmark: _Toc82449905][bookmark: _Toc82450553][bookmark: _Toc89948942][bookmark: _Toc98755331][bookmark: _Toc98762921][bookmark: _Toc106183850][bookmark: _Toc130401872][bookmark: _Toc137531794][bookmark: _Toc138852295][bookmark: _Toc145529361][bookmark: _Hlk36742451]5.4.2.1	NR-ARFCN and channel raster
For IAB-DU, the NR-ARFCN and channel raster is the same as specified for BS in 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 FR2FR2-1 in subclause 5.4.2.1.
[bookmark: _Toc21127441][bookmark: _Toc29811648][bookmark: _Toc53185305][bookmark: _Toc53185681][bookmark: _Toc57820156][bookmark: _Toc57821083][bookmark: _Toc61183359][bookmark: _Toc61183753][bookmark: _Toc61184145][bookmark: _Toc61184537][bookmark: _Toc61184927][bookmark: _Toc66386270][bookmark: _Toc74583111][bookmark: _Toc76541924][bookmark: _Toc82449906][bookmark: _Toc82450554][bookmark: _Toc89948943][bookmark: _Toc98755332][bookmark: _Toc98762922][bookmark: _Toc106183851][bookmark: _Toc130401873][bookmark: _Toc137531795][bookmark: _Toc138852296][bookmark: _Toc145529362][bookmark: _Toc21127443][bookmark: _Toc29811650][bookmark: _Toc53185307][bookmark: _Toc53185683]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 BS in 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 FR2FR2-1 in subclause 5.4.2.2.
[bookmark: _Toc21127442][bookmark: _Toc29811649][bookmark: _Toc53185306][bookmark: _Toc53185682][bookmark: _Toc57820157][bookmark: _Toc57821084][bookmark: _Toc61183360][bookmark: _Toc61183754][bookmark: _Toc61184146][bookmark: _Toc61184538][bookmark: _Toc61184928][bookmark: _Toc66386271][bookmark: _Toc74583112][bookmark: _Toc76541925][bookmark: _Toc82449907][bookmark: _Toc82450555][bookmark: _Toc89948944][bookmark: _Toc98755333][bookmark: _Toc98762923][bookmark: _Toc106183852][bookmark: _Toc130401874][bookmark: _Toc137531796][bookmark: _Toc138852297][bookmark: _Toc145529363]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 FR2FR2-1 defined in TS38.104 [2] are the same as specified for BS in 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 FR2FR2-1 defined in TS38.104 [2] are the same as specified for UE in TS38.101-2 [4] in subclause 5.4.2.3.
[bookmark: _Toc57820158][bookmark: _Toc57821085][bookmark: _Toc61183361][bookmark: _Toc61183755][bookmark: _Toc61184147][bookmark: _Toc61184539][bookmark: _Toc61184929][bookmark: _Toc66386272][bookmark: _Toc74583113][bookmark: _Toc76541926][bookmark: _Toc82449908][bookmark: _Toc82450556][bookmark: _Toc89948945][bookmark: _Toc98755334][bookmark: _Toc98762924][bookmark: _Toc106183853][bookmark: _Toc130401875][bookmark: _Toc137531797][bookmark: _Toc138852298][bookmark: _Toc145529364]5.4.3	Synchronization raster
[bookmark: _Toc21127444][bookmark: _Toc29811651][bookmark: _Toc53185308][bookmark: _Toc53185684][bookmark: _Toc57820159][bookmark: _Toc57821086][bookmark: _Toc61183362][bookmark: _Toc61183756][bookmark: _Toc61184148][bookmark: _Toc61184540][bookmark: _Toc61184930][bookmark: _Toc66386273][bookmark: _Toc74583114][bookmark: _Toc76541927][bookmark: _Toc82449909][bookmark: _Toc82450557][bookmark: _Toc89948946][bookmark: _Toc98755335][bookmark: _Toc98762925][bookmark: _Toc106183854][bookmark: _Toc130401876][bookmark: _Toc137531798][bookmark: _Toc138852299][bookmark: _Toc145529365][bookmark: _Toc13080155][bookmark: _Toc53185309][bookmark: _Toc53185685]5.4.3.1	Synchronization raster and numbering
For IAB-DU, the synchronization raster and numbering are the same as specified for BS in 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 FR2FR2-1 in subclause 5.4.3.1.
[bookmark: _Toc57820160][bookmark: _Toc57821087][bookmark: _Toc61183363][bookmark: _Toc61183757][bookmark: _Toc61184149][bookmark: _Toc61184541][bookmark: _Toc61184931][bookmark: _Toc66386274][bookmark: _Toc74583115][bookmark: _Toc76541928][bookmark: _Toc82449910][bookmark: _Toc82450558][bookmark: _Toc89948947][bookmark: _Toc98755336][bookmark: _Toc98762926][bookmark: _Toc106183855][bookmark: _Toc130401877][bookmark: _Toc137531799][bookmark: _Toc138852300][bookmark: _Toc145529366][bookmark: _Hlk36743378]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 BS in TS38.104 [2], subclause 5.4.3.2.
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 FR2FR2-1 in subclause 5.4.3.2.
[bookmark: _Toc29811652][bookmark: _Toc53185310][bookmark: _Toc53185686][bookmark: _Toc57820161][bookmark: _Toc57821088][bookmark: _Toc61183364][bookmark: _Toc61183758][bookmark: _Toc61184150][bookmark: _Toc61184542][bookmark: _Toc61184932][bookmark: _Toc66386275][bookmark: _Toc74583116][bookmark: _Toc76541929][bookmark: _Toc82449911][bookmark: _Toc82450559][bookmark: _Toc89948948][bookmark: _Toc98755337][bookmark: _Toc98762927][bookmark: _Toc106183856][bookmark: _Toc130401878][bookmark: _Toc137531800][bookmark: _Toc138852301][bookmark: _Toc145529367]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 FR2FR2-1 defined in TS38.104 [2] are the same as specified for BS in 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 FR2FR2-1 defined in TS38.104 [2] are the same as specified for UE in TS38.101-2 [4] in subclause 5.4.3.3.
[bookmark: _Toc53185480][bookmark: _Toc53185856][bookmark: _Toc57820341][bookmark: _Toc57821268][bookmark: _Toc61183544][bookmark: _Toc61183938][bookmark: _Toc61184330][bookmark: _Toc61184722][bookmark: _Toc61185112][bookmark: _Toc66386456][bookmark: _Toc74583359][bookmark: _Toc76542172][bookmark: _Toc82450154][bookmark: _Toc82450802][bookmark: _Toc89949191][bookmark: _Toc98755580][bookmark: _Toc98763171][bookmark: _Toc106184100][bookmark: _Toc130402122][bookmark: _Toc137532044][bookmark: _Toc138852545][bookmark: _Toc145529611]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 FR2FR2-1.
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.
[bookmark: _Toc45893664][bookmark: _Toc44712351][bookmark: _Toc37267748][bookmark: _Toc37260360][bookmark: _Toc36817438][bookmark: _Toc29811886][bookmark: _Toc21127677][bookmark: _Toc53185503][bookmark: _Toc53185879][bookmark: _Toc57820365][bookmark: _Toc57821292][bookmark: _Toc61183568][bookmark: _Toc61183962][bookmark: _Toc61184354][bookmark: _Toc61184746][bookmark: _Toc61185136][bookmark: _Toc66386480][bookmark: _Toc74583383][bookmark: _Toc76542196][bookmark: _Toc82450178][bookmark: _Toc82450826][bookmark: _Toc89949215][bookmark: _Toc98755604][bookmark: _Toc98763196][bookmark: _Toc106184125][bookmark: _Toc130402147][bookmark: _Toc137532069][bookmark: _Toc138852570][bookmark: _Toc145529636]9.7.4.5.1	General
[bookmark: _Hlk492900636]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 emissions requirements (IAB-DU and IAB-MT type 2-O) in clause 9.7.6.3.2. In addition, the limits in clause 9.7.4.5.4 may also apply.
Out-of-band emissions in FR2FR2-1 are limited by OTA operating band unwanted emission limits. 
For IAB-DU type 2-O, unless otherwise stated, the OTA operating band unwanted emission limits in FR2FR2-1 are defined from ΔfOBUE below the lowest frequency of each supported downlink operating band up to ΔfOBUE 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 limits in FR2FR2-1 are defined from ΔfOBUE below the lowest frequency of each supported uplink operating band up to ΔfOBUE above the highest frequency of each supported uplink operating band.
The values of ΔfOBUE 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 (ΔfOBUE) 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:
-	f is the 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 is the separation between the contiguous transmission bandwidth edge frequency and the centre of the measuring filter.
-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 9.7.1-1.
-	fmax is equal 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:
-	f is the 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 is the separation between the sub-block edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the sub-block gap bandwidth minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
[bookmark: _Toc45893680][bookmark: _Toc44712368][bookmark: _Toc37267763][bookmark: _Toc37260375][bookmark: _Toc36817453][bookmark: _Toc29811901][bookmark: _Toc21127692][bookmark: _Toc53185518][bookmark: _Toc53185894][bookmark: _Toc57820380][bookmark: _Toc57821307][bookmark: _Toc61183583][bookmark: _Toc61183977][bookmark: _Toc61184369][bookmark: _Toc61184761][bookmark: _Toc61185151][bookmark: _Toc66386495][bookmark: _Toc74583398][bookmark: _Toc76542211][bookmark: _Toc82450193][bookmark: _Toc82450841][bookmark: _Toc89949230][bookmark: _Toc98755619][bookmark: _Toc98763211][bookmark: _Toc106184140][bookmark: _Toc130402162][bookmark: _Toc137532084][bookmark: _Toc138852585][bookmark: _Toc145529651]9.7.5.3.2.2	OTA transmitter spurious emissions (Category A)
The power of any spurious emission shall not exceed the limits in table 9.7.5.3.2-1
Table 9.7.5.3.2.2-1: IAB-DU and IAB-MT radiated Tx spurious emission limits in FR2FR2-1
	Frequency range
	Limit
	Measurement Bandwidth
	Note

	30 MHz – 1 GHz
	-13 dBm
	100 kHz
	Note 1

	1 GHz – 2nd harmonic of the upper frequency edge of the DL operating band
	
	1 MHz
	Note 1, Note 2

	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.



[bookmark: _Toc45893681][bookmark: _Toc44712369][bookmark: _Toc37267764][bookmark: _Toc37260376][bookmark: _Toc36817454][bookmark: _Toc29811902][bookmark: _Toc21127693][bookmark: _Toc53185519][bookmark: _Toc53185895][bookmark: _Toc57820381][bookmark: _Toc57821308][bookmark: _Toc61183584][bookmark: _Toc61183978][bookmark: _Toc61184370][bookmark: _Toc61184762][bookmark: _Toc61185152][bookmark: _Toc66386496][bookmark: _Toc74583399][bookmark: _Toc76542212][bookmark: _Toc82450194][bookmark: _Toc82450842][bookmark: _Toc89949231][bookmark: _Toc98755620][bookmark: _Toc98763212][bookmark: _Toc106184141][bookmark: _Toc130402163][bookmark: _Toc137532085][bookmark: _Toc138852586][bookmark: _Toc145529652]9.7.5.3.2.3	OTA transmitter spurious emissions (Category B)
The power of any spurious emission shall not exceed the limits in 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 FR2FR2-1 (Category B)
	Frequency range 
(Note 4)
	Limit
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	Note 2

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	Note 2

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	Note 2

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	Note 2

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	Note 2

	Fstep,6    2nd harmonic of the upper frequency edge of the DL operating band
	-20 dBm
	10 MHz
	Note 2, Note 3

	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 Fstep,X 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 FR2FR2-1 (Category B)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz) (Note 2)
	Fstep,4
(GHz) (Note 2)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	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 ΔfOBUE in Table 9.7.1-1 and Table 9.7.1-2.



------------------------------------------------------------- NEXT CHANGE ------------------------------------------------------
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Radiated receiver characteristics are specified at RIB for IAB type 1-H, IAB type 1-O, or IAB 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 requirements in clause 10:
-	Requirements apply during the IAB receive period.
-	Requirements shall be met for any transmitter setting.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When IAB 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 IAB 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 IAB RF Bandwidth edge or sub-block edge inside a sub-block gap.
-	Each requirement shall be met over the RoAoA 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 RoAoA absolute requirement values are offset by the following term:
	ΔOTAREFSENS = 44.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for the reference direction
and
	ΔOTAREFSENS = 41.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for all other directions
For requirements which are to be met over the minSENS RoAoA absolute requirement values are offset by the following term:
	ΔminSENS = PREFSENS – EISminSENS (dB)
For FR2FR2-1 requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔFR2_REFSENS = -3 dB for the reference direction
and
	ΔFR2_REFSENS = 0 dB for all other directions
------------------------------------------------------------- NEXT CHANGE ------------------------------------------------------
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There is no OTA sensitivity requirement for FR2FR2-1, the OTA sensitivity is the same as the OTA reference sensitivity in clause 10.3.
------------------------------------------------------------- NEXT CHANGE ------------------------------------------------------

[bookmark: _Toc53185535][bookmark: _Toc53185911][bookmark: _Toc57820397][bookmark: _Toc57821324][bookmark: _Toc61183600][bookmark: _Toc61183994][bookmark: _Toc61184386][bookmark: _Toc61184778][bookmark: _Toc61185168][bookmark: _Toc66386512][bookmark: _Toc74583415][bookmark: _Toc76542228][bookmark: _Toc82450210][bookmark: _Toc82450858][bookmark: _Toc89949247][bookmark: _Toc98755636][bookmark: _Toc98763228][bookmark: _Toc106184157][bookmark: _Toc130402179][bookmark: _Toc137532101][bookmark: _Toc138852602][bookmark: _Toc145529668]10.2.2.2	IAB-MT type 2-O
There is no OTA sensitivity requirement for FR2FR2-1, the OTA sensitivity is the same as the OTA reference sensitivity in clause 10.3
------------------------------------------------------------- NEXT CHANGE ------------------------------------------------------
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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 EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHz IAB-MT channel bandwidth. EISREFSENS_50M 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 IAB-MT has to support 50 MHz IAB-MT channel bandwidth.
For Wide Area IAB-MT, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For Local Area IAB-MT, EISREFSENS_50M 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: FR2FR2-1 OTA reference sensitivity requirement
	 IAB-MT channel Bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS (dBm)

	50, 100, 200
	60
	G-FR2-A1-21
	EISREFSENS_50M + ΔFR2_REFSENS

	50
	120
	G-FR2-A1-22
	EISREFSENS_50M + ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-A1-23
	EISREFSENS_50M + 3 + ΔFR2_REFSENS

	NOTE 1:	EISREFSENS 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 EISREFSENS_50M shall be within the range specified above.



------------------------------------------------------------- NEXT CHANGE ------------------------------------------------------
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The requirement shall apply at the RIB when the AoA of the incident wave of a received 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 FR2FR2-1, 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 ACS requirement 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 Area IAB-MT, 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 size is at least as wide as the 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
	EISREFSENS + 6 dB (Note 3)
	EISREFSENS_50M + 27.7 + ΔFR2_REFSENS (Note 1)
EISREFSENS_50M + 26.7 + ΔFR2_REFSENS (Note 2)

	NOTE 1:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz
NOTE 2:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz
NOTE 3:	EISREFSENS is given in subclause [ 10.3.3]



Table 10.5.1.4-2: OTA ACS interferer frequency offset for IAB-MT type 2-O
	IAB-MT channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper IAB-MT RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	50
	±24.29
	50 MHz CP-OFDM NR signal,60 kHz SCS, 64 RBs

	100
	±24.31
	

	200
	±24.29
	

	400
	±24.31
	



------------------------------------------------------------- NEXT CHANGE ------------------------------------------------------

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 a received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For Wide Area IAB-MT type 2-O, the OTA wanted and OTA interfering signals are provided at RIB using the parameters in 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 IAB-MT type 2-O the OTA in-band blocking requirement shall apply from FDL_low - ΔfOOB to FDL_high + ΔfOOB. The ΔfOOB for IAB-MT type 2-O is defined in table 10.5.2.4-0.
Table 10.5.2.4-0: ΔfOOB offset for NR operating bands for Wide Area IAB-MT in FR2FR2-1
	IAB-MT type
	Operating band characteristics
	ΔfOOB (MHz)

	IAB-MT type 2-O
	FDL_high – FDL_low ≤ 3250 MHz
	1500



For Wide Area IAB-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 size is 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 carrier received (MHz)
	OTA wanted signal mean power (dBm)
	OTA interfering signal mean power (dBm)
	OTA interfering signal centre frequency offset
from the lower/upper IAB MT [ RF Bandwidth] edge or sub-block edge inside a sub-block gap (MHz)
	Type of OTA interfering signal

	50, 100, 200, 400
	EISREFSENS + 6 dB
	EISREFSENS_50M + 33 + ΔFR2_REFSENS
	±75
	50 MHz CP-OFDM NR signal,
60 kHz SCS, 64 RBs

	NOTE:	EISREFSENS and EISREFSENS_50M are given in subclause [ 10.3.3].



------------------------------------------------------------- NEXT CHANGE ------------------------------------------------------

[bookmark: _Toc21127804][bookmark: _Toc29812013][bookmark: _Toc36817565][bookmark: _Toc37260488][bookmark: _Toc37267876][bookmark: _Toc53185635][bookmark: _Toc53186011][bookmark: _Toc57820497][bookmark: _Toc57821424][bookmark: _Toc61183700][bookmark: _Toc61184094][bookmark: _Toc61184486][bookmark: _Toc61184878][bookmark: _Toc61185268][bookmark: _Toc66386613][bookmark: _Toc74583571][bookmark: _Toc76542384][bookmark: _Toc82450366][bookmark: _Toc82451014][bookmark: _Toc89949403][bookmark: _Toc98755792][bookmark: _Toc98763384][bookmark: _Toc106184313][bookmark: _Toc130402335][bookmark: _Toc137532257][bookmark: _Toc138852758][bookmark: _Toc145529824]Annex A (normative):
IAB-MT Reference measurement channels
[bookmark: _Toc21127805][bookmark: _Toc29812014][bookmark: _Toc36817566][bookmark: _Toc37260489][bookmark: _Toc37267877][bookmark: _Toc53185636][bookmark: _Toc53186012][bookmark: _Toc57820498][bookmark: _Toc57821425][bookmark: _Toc61183701][bookmark: _Toc61184095][bookmark: _Toc61184487][bookmark: _Toc61184879][bookmark: _Toc61185269][bookmark: _Toc66386614][bookmark: _Toc74583572][bookmark: _Toc76542385][bookmark: _Toc82450367][bookmark: _Toc82451015][bookmark: _Toc89949404][bookmark: _Toc98755793][bookmark: _Toc98763385][bookmark: _Toc106184314][bookmark: _Toc130402336][bookmark: _Toc137532258][bookmark: _Toc138852759][bookmark: _Toc145529825]A.1	Fixed Reference Channels for reference sensitivity level, ACS, in-band blocking, out-of-band blocking and receiver intermodulation (QPSK, R=1/3)
The parameters for the reference measurement channels are specified in tables A.1-1 for FR1 reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation, OTA sensitivity, OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, and OTA receiver intermodulation.
The parameters for the reference measurement channels are specified in tables A.1-2 for FR2FR2-1 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, and OTA out-of-band blocking.
[bookmark: _Ref43894658]Table A1-1: FRC parameters for FR1 reference sensitivity level for IAB-MT.
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Reference channel
	G-FR1-A1-22
	G-FR1-A1-23
	G-FR1-A1-25
	G-FR1-A1-26

	Subcarrier spacing (kHz)
	30
	60
	30
	60

	Allocated resource blocks
	11
	11
	51
	24

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3

	[bookmark: _Hlk499884117]NOTE 1:   DL-DMRS-config-type = 1 with DL-DMRS-max-len = 1, DL-DMRS-add-pos = pos2 with = 2, = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:   MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity 



[bookmark: _Ref43895291]Table A1-2: FRC parameters for FR2FR2-1 reference sensitivity level for IAB-MT.
	Reference channel
	G-FR2-A1-21
	G-FR2-A1-22
	G-FR2-A1-23

	Subcarrier spacing (kHz)
	60
	120
	120

	Allocated resource blocks
	66
	32
	66

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3

	NOTE 1:   DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos2 with l0 = 2, l = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:   MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
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[bookmark: _Toc74583574][bookmark: _Toc76542387][bookmark: _Toc82450369][bookmark: _Toc82451017][bookmark: _Toc89949406][bookmark: _Toc98755795][bookmark: _Toc98763387][bookmark: _Toc106184316][bookmark: _Toc130402338][bookmark: _Toc137532260][bookmark: _Toc138852761][bookmark: _Toc145529827]A.2.1	Fixed Reference Channels for PUSCH performance requirements (QPSK, R=193/1024)
The parameters for the reference measurement channels are specified in table A.2.1-1 to table A.2.1-3 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.1-1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
- 	FRC parameters are specified in table A.2.1-2 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.
-	FRC parameters are specified in table A.2.1-3 for FR1 PUSCH with transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer. 
The parameters for the reference measurement channels are specified in table A.2.1-4 to table A.2.1-9 for FR2FR2-1 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.1-4 for FR2FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.2.1-5 for FR2FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers. 
-	FRC parameters are specified in table A.2.1-6 for FR2FR2-1 PUSCH with transform precoding enabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.2.1-7 for FR2FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer. 
-	FRC parameters are specified in table A.2.1-8 for FR2FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers. 
-	FRC parameters are specified in table A.2.1-9 for FR2FR2-1 PUSCH with transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer.

Table A.2.1-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR1-A.2.1-1
	D-FR1-A.2.1-2
	D-FR1-A.2.1-3
	D-FR1-A.2.1-4
	D-FR1-A.2.1-5
	D-FR1-A.2.1-6
	D-FR1-A.2.1-7

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	1352
	2856
	5768
	1320
	2792
	5768
	14856

	Transport block CRC (bits)
	16
	16
	24
	16
	16
	24
	24

	Code block CRC size (bits)
	-
	-
	24
	-
	-
	24
	24

	Number of code blocks - C
	1
	1
	2
	1
	1
	2
	4

	Code block size including CRC (bits) (Note 2)
	1368
	2872
	2920
	1336
	2808
	2920
	3744

	Total number of bits per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.1-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	D-FR1-A.2.1-8
	D-FR1-A.2.1-9
	D-FR1-A.2.1-10
	D-FR1-A.2.1-11
	D-FR1-A.2.1-12
	D-FR1-A.2.1-13
	D-FR1-A.2.1-14

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code Rate
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2728
	5640
	11528
	2600
	5512
	11528
	29736

	Transport block CRC (bits)
	16
	24
	24
	16
	24
	24
	24

	Code block CRC size (bits)
	-
	24
	24
	-
	24
	24
	24

	Number of code blocks - C
	1
	2
	4
	1
	2
	4
	8

	Code block size including CRC (bits) (Note 2)
	2744
	2856
	2912
	2616
	2792
	2912
	3744

	Total number of bits per slot
	14400
	29952
	61056
	13824
	29376
	61056
	157248

	Total symbols per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l=11 for PUSCH mapping type A, l0 = 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.1-3: FRC parameters for FR1 PUSCH performance requirements, transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR1-A.2.1-15
	D-FR1-A.2.1-16

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

	DFT-s-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	QPSK
	QPSK

	Code Rate
	193/1024
	193/1024

	Payload size (bits)
	1352
	1320

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	1368
	1336

	Total number of bits per slot
	7200
	6912

	Total symbols per slot
	3600
	3456

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l=11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.1-4: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-1
	D-FR2-A.2.1-2
	D-FR2-A.2.1-3
	D-FR2-A.2.1-4
	D-FR2-A.2.1-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code Rate
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2664
	5384
	1320
	2664
	5384

	Transport block CRC (bits)
	16
	24
	16
	16
	24

	Code block CRC size (bits)
	-
	24
	-
	-
	24

	Number of code blocks - C
	1
	2
	1
	1
	2

	Code block size including CRC (bits) (Note 2)
	2680
	2728
	1336
	2680
	2728

	Total number of bits per slot
	14256
	28512
	6912
	14256
	28512

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.1-5: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-6
	D-FR2-A.2.1-7
	D-FR2-A.2.1-8
	D-FR2-A.2.1-9
	D-FR2-A.2.1-10

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code Rate
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	5384
	10752
	2600
	5384
	10752

	Transport block CRC (bits)
	24
	24
	16
	24
	24

	Code block CRC size (bits)
	24
	24
	-
	24
	24

	Number of code blocks - C
	2
	3
	1
	2
	3

	Code block size including CRC (bits) (Note 2)
	2728
	3616
	2616
	2728
	3616

	Total number of bits per slot
	28512
	57024
	13824
	28512
	57024

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.1-6: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding enabled, Additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-11
	D-FR2-A.2.1-12

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks
	30
	30

	DFT-s-OFDM Symbols per slot (Note 1)
	9
	9

	Modulation
	QPSK
	QPSK

	Code Rate
	193/1024
	193/1024

	Payload size (bits)
	1224
	1224

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	1240
	1240

	Total number of bits per slot
	6480
	6480

	Total symbols per slot
	3240
	3240

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.1-7: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-13
	D-FR2-A.2.1-14
	D-FR2-A.2.1-15
	D-FR2-A.2.1-16
	D-FR2-A.2.1-17

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code Rate
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2408
	4744
	1160
	2408
	4744

	Transport block CRC (bits)
	16
	24
	16
	16
	24

	Code block CRC size (bits)
	-
	24
	-
	-
	24

	Number of code blocks - C
	1
	2
	1
	1
	2

	Code block size including CRC (bits) (Note 2)
	2424
	2408
	1176
	2424
	2408

	Total number of bits per slot
	12672
	25344
	6144
	12672
	25344

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.1-8: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-18
	D-FR2-A.2.1-19
	D-FR2-A.2.1-20
	D-FR2-A.2.1-21
	D-FR2-A.2.1-22

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code Rate
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	4744
	9480
	2408
	4744
	9480

	Transport block CRC (bits)
	24
	24
	16
	24
	24

	Code block CRC size (bits)
	24
	24
	-
	24
	24

	Number of code blocks - C
	2
	3
	1
	2
	3

	Code block size including CRC (bits) (Note 2)
	2408
	3192
	2424
	2408
	3192

	Total number of bits per slot
	25344
	50688
	12288
	25344
	50688

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.1-9: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	D-FR2-A.2.1-23
	D-FR2-A.2.1-24

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks
	30
	30

	DFT-s-OFDM Symbols per slot (Note 1)
	8
	8

	Modulation
	QPSK
	QPSK

	Code Rate
	193/1024
	193/1024

	Payload size (bits)
	1128
	1128

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	1144
	1144　

	Total number of bits per slot
	5760
	5760

	Total symbols per slot
	2880
	2880

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].
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The parameters for the reference measurement channels are specified in table A.2.2-1 for FR2FR2-1 PUSCH performance requirements with transform precoding disabled, additional DM-RS position = pos0 and 2 transmission layers.
The parameters for the reference measurement channels are specified in table A.2.2-2 for FR2FR2-1 PUSCH performance requirements with transform precoding disabled, additional DM-RS position = pos1 and 2 transmission layers.

Table A.2.2-1: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers (16QAM, R=434/1024)
	Reference channel
	D-FR2-A.2.2-1
	D-FR2-A.2.2-2
	D-FR2-A.2.2-3
	D-FR2-A.2.2-4
	D-FR2-A.2.2-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code Rate
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	24072
	48168
	11784
	24072
	48168

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	8056
	8056
	5928
	8056
	8056

	Total number of bits per slot
	57024
	114048
	27648
	57024
	114048

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.2-2: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=434/1024)
	Reference channel
	D-FR2-A.2.2-6
	D-FR2-A.2.2-7
	D-FR2-A.2.2-8
	D-FR2-A.2.2-9
	D-FR2-A.2.2-10

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code Rate
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	21504
	43032
	10504
	21504
	43032

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7200
	7200
	5288
	7200
	7200

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0 = 0 and l = 8 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].
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The parameters for the reference measurement channels are specified in table A.2.3-1 and table A.2.3-2 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.3-1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer. 
-	FRC parameters are specified in table A.2.3-2 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.
The parameters for the reference measurement channels are specified in table A.2.3-3 to table A.2.3-6 for FR2FR2-1 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.3-3 for FR2FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer.
-	FRC parameters are specified in table A.2.3-4 for FR2FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers. 
-	FRC parameters are specified in table A.2.3-5 for FR2FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.2.3-6 for FR2FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.

[bookmark: _Hlk527996584]Table A.2.3-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	D-FR1-A.2.3-1
	D-FR1-A.2.3-2
	D-FR1-A.2.3-3
	D-FR1-A.2.3-4
	D-FR1-A.2.3-5
	D-FR1-A.2.3-6
	D-FR1-A.2.3-7

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code Rate
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	9224
	19464
	38936
	8968
	18960
	38936
	100392

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	2
	3
	5
	2
	3
	5
	12

	Code block size including CRC (bits) (Note 2)
	4648
	6520
	7816
	4520
	6352
	7816
	8392

	Total number of bits per slot
	14400
	29952
	61056
	13824
	29376
	61056
	157248

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l=11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



[bookmark: _Hlk527996513]Table A.2.3-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	D-FR1-A.2.3-8
	D-FR1-A.2.3-9
	D-FR1-A.2.3-10
	D-FR1-A.2.3-11
	D-FR1-A.2.3-12
	D-FR1-A.2.3-13
	D-FR1-A.2.3-14

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code Rate
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	18432
	38936
	77896
	17928
	37896
	77896
	200808

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	10
	3
	5
	10
	24

	Code block size including CRC (bits) (Note 2)
	6176
	7816
	7816
	6008
	7608
	7816
	8392

	Total number of bits per slot
	28800
	59904
	122112
	27648
	58752
	122112
	314496

	Total symbols per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l=11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.3-3: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	D-FR2-A.2.3-1
	D-FR2-A.2.3-2
	D-FR2-A.2.3-3
	D-FR2-A.2.3-4
	D-FR2-A.2.3-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code Rate
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	18432
	36896
	8968
	18432
	36896

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	2
	3
	5

	Code block size including CRC (bits) (Note 2)
	6176
	7408
	4520
	6176
	7408

	Total number of bits per slot
	28512
	57024
	13824
	28512
	57024

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.3-4: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	D-FR2-A.2.3-6
	D-FR2-A.2.3-7
	D-FR2-A.2.3-8
	D-FR2-A.2.3-9
	D-FR2-A.2.3-10

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code Rate
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	36896
	73776
	17928
	36896
	73776

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	5
	9
	3
	5
	9

	Code block size including CRC (bits) (Note 2)
	7408
	8224
	6008
	7408
	8224

	Total number of bits per slot
	57024
	114048
	27648
	57024
	114048

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.3-5: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	D-FR2-A.2.3-11
	D-FR2-A.2.3-12
	D-FR2-A.2.3-13
	D-FR2-A.2.3-14
	D-FR2-A.2.3-15

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code Rate
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	16392
	32776
	7936
	16392
	32776

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	-
	24
	24

	Number of code blocks - C
	2
	4
	1
	2
	4

	Code block size including CRC (bits) (Note 2)
	8232
	8224
	7960
	8232　
	8224　

	Total number of bits per slot
	25344
	50688
	12288
	25344
	50688

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.3-6: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	D-FR2-A.2.3-16
	D-FR2-A.2.3-17
	D-FR2-A.2.3-18
	D-FR2-A.2.3-19
	D-FR2-A.2.3-20

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code Rate
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	32776
	65576
	15880
	32776
	65576

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	4
	8
	2
	4
	8

	Code block size including CRC (bits) (Note 2)
	8224
	8224
	7976
	8224
	8224

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].
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The parameters for the reference measurement channels are specified in table A.2.4-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.4-1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.2.4-2 and table A.2.4-3 for FR2FR2-1 PUSCH performance requirements:
-	FRC parameters are specified in table A.2.4-2 for FR2FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.2.4-3 for FR2FR2-1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.

Table A.2.4-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	D-FR1-A.2.4-1
	D-FR1-A.2.4-2
	D-FR1-A.2.4-3
	D-FR1-A.2.4-4
	D-FR1-A.2.4-5
	D-FR1-A.2.4-6
	D-FR1-A.2.4-7

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code Rate
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	12040
	25104
	50184
	11528
	24576
	50184
	131176

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	2
	3
	6
	2
	3
	6
	16

	Code block size including CRC (bits) (Note 2)
	6056
	8400
	8392
	5800
	8224
	8392
	8224

	Total number of bits per slot
	21600
	44928
	91584
	20736
	44064
	91584
	235872

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [9].



Table A.2.4-2: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A.2.4-1
	G-FR2-A.2.4-2
	G-FR2-A.2.4-3
	G-FR2-A.2.4-4
	G-FR2-A.2.4-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code Rate
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	23568
	47112
	11528
	23568
	47112

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7888
	7880
	5800
	7888
	7880

	Total number of bits per slot
	42768
	85536
	20736
	42768
	85536

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].



Table A.2.4-3: FRC parameters for FR2FR2-1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A.2.4-6
	G-FR2-A.2.4-7
	G-FR2-A.2.4-8
	G-FR2-A.2.4-9
	G-FR2-A.2.4-10

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code Rate
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	21000
	42016
	10248
	21000
	42016

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	2
	3
	5

	Code block size including CRC (bits) (Note 2)
	7032
	8432
	5160
	7032
	8432

	Total number of bits per slot
	38016
	76032
	18432
	38016
	76032

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [8].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [9].
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Table A.2.5-1: Test preambles for Normal Mode in FR1
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	13
	22
	32

	A1, A2, A3,
	15
	23
	0
	0

	B4, C0, C2
	30
	46
	0
	0



Table A.2.5-2: Test preambles for Normal Mode in FR2FR2-1
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A1, A2, A3,
	60
	69
	0
	0

	B4, C0, C2
	120
	69
	0
	0
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The parameters for the reference measurement channels are specified in table A.3.1-1 for FR1 PDSCH performance requirements.
The parameters for the reference measurement channels are specified in table A.3.1-2 for FR2FR2-1 PDSCH performance requirements.

Table A.3.1-1: FRC parameters for FR1 PDSCH performance requirements, 1-4 transmission layers, 16QAM
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-A.3.1-1
	M-FR1-A.3.1-2
	M-FR1-A.3.1-3

	Channel bandwidth
	MHz
	40
	40
	40

	Subcarrier spacing
	kHz
	30
	30
	30

	Allocated resource blocks
	PRBs
	106
	106
	106

	Number of consecutive PDSCH symbols
	
	12
	12
	12

	MCS table
	
	64QAM
	64QAM
	64QAM

	MCS index
	
	13
	13
	13

	Modulation
	
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48
	0.48

	Number of MIMO layers
	
	1
	3
	4

	Number of DMRS REs
	
	12
	24
	24

	Overhead for TBS determination
	
	0
	0
	0

	Information Bit Payload per Slot 
	
	26632
	73776
	98376

	Transport block CRC per Slot
	
	24
	24
	24

	Number of Code Blocks per Slot
	
	4
	9
	12

	Binary Channel Bits Per Slot
	
	55968
	152640
	203520



Table A.3.1-2: FRC parameters for FR2FR2-1 PDSCH performance requirements, 1-2 transmission layers, 16QAM
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR2-A.3.1-1
	M-FR2-A.3.1-2
	M-FR2-A.3.1-3

	Channel bandwidth
	MHz
	50
	100
	100

	Subcarrier spacing
	kHz
	60
	120
	120

	Allocated resource blocks
	PRBs
	66
	66
	66

	Number of consecutive PDSCH symbols
	
	13
	13
	13

	MCS table
	
	64QAM
	64QAM
	64QAM

	MCS index
	
	13
	13
	13

	Modulation
	
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48
	0.48

	Number of MIMO layers
	
	2
	1
	2

	Number of DMRS REs
	
	12
	12
	12

	Overhead for TBS determination
	
	6
	6
	6

	Information Bit Payload per Slot 
	
	34816
	17424
	34816

	Transport block CRC per Slot
	
	24
	24
	24

	Number of Code Blocks per Slot
	
	5
	3
	5

	Binary Channel Bits Per Slot
	
	73128
	36564
	73128
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The parameters for the reference measurement channels are specified in table A.3.2-1 for FR1 PDSCH performance requirements.
The parameters for the reference measurement channels are specified in table A.3.2-2 for FR2FR2-1 PDSCH performance requirements.

Table A.3.2-1: FRC parameters for FR1 PDSCH performance requirements, 2 transmission layers, 64QAM
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-A.3.2-1

	Channel bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Allocated resource blocks
	PRBs
	106

	Number of consecutive PDSCH symbols
	
	12

	MCS table
	
	64QAM

	MCS index
	
	19

	Modulation
	
	64QAM

	Target Coding Rate
	
	0.51

	Number of MIMO layers
	
	2

	Number of DMRS REs
	
	12

	Overhead for TBS determination
	
	0

	Information Bit Payload per Slot 
	
	83976

	Transport block CRC per Slot
	
	24

	Number of Code Blocks per Slot
	
	10

	Binary Channel Bits Per Slot
	
	167904



Table A.3.2-2: FRC parameters for FR2FR2-1 PDSCH performance requirements, 1-2 transmission layers, 64QAM
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR2-A.3.2-1
	M-FR2-A.3.2-2

	Channel bandwidth
	MHz
	100
	100

	Subcarrier spacing
	kHz
	120
	120

	Allocated resource blocks
	PRBs
	66
	66

	Number of consecutive PDSCH symbols
	
	13
	13

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	18
	17

	Modulation
	
	64QAM
	64QAM

	Target Coding Rate
	
	0.46
	0.43

	Number of MIMO layers
	
	1
	2

	Number of DMRS REs
	
	12
	12

	Overhead for TBS determination
	
	6
	6

	Information Bit Payload per Slot 
	
	25104
	47112

	Transport block CRC per Slot
	
	24
	24

	Number of Code Blocks per Slot
	
	3
	6

	Binary Channel Bits Per Slot
	
	54846
	109692
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The parameters for the reference measurement channels are specified in table A.3.3-1 for FR1 PDSCH performance requirements.

Table A.3.3-1: FRC parameters for FR1 PDSCH performance requirements, 1 transmission layer, 256QAM
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-A.3.3-1

	Channel bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Allocated resource blocks
	PRBs
	106

	Number of consecutive PDSCH symbols
	
	12

	MCS table
	
	256QAM

	MCS index
	
	24

	Modulation
	
	256QAM

	Target Coding Rate
	
	0.82

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	12

	Overhead for TBS determination
	
	0

	Information Bit Payload per Slot 
	
	92200

	Transport block CRC per Slot
	
	24

	Number of Code Blocks per Slot
	
	11

	Binary Channel Bits Per Slot
	
	111936
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The parameters for the reference measurement channels are specified in table A.3.4-1 for FR1 PDCCH performance requirements.
The parameters for the reference measurement channels are specified in table A.3.4-2 for FR2FR2-1 PDCCH performance requirements.

Table A.3.4-1: FR1 PDCCH Reference Channels
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-A.3.4-1
	M-FR1-A.3.4-2
	M-FR1-A.3.4-3

	Subcarrier spacing
	kHz
	30
	30
	30

	CORESET frequency domain allocation
	
	102
	102
	90

	CORESET time domain allocation
	
	1
	1
	1

	Aggregation level
	
	2
	4
	8

	DCI Format
	
	1_0
	1_1
	1_1

	Payload (without CRC)
	Bits
	41
	53
	53



Table A.3.4-2: FR2FR2-1 PDCCH Reference Channels
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR2-A.3.4-1
	M-FR2-A.3.4-2
	M-FR2-A.3.4-3

	Subcarrier spacing
	kHz
	120
	120
	120

	CORESET frequency domain allocation
	
	60
	60
	60

	CORESET time domain allocation
	
	1
	1
	1

	Aggregation level
	
	2
	4
	8

	DCI Format
	
	1_0
	1_1
	1_1

	Payload (without CRC)
	Bits
	40
	56
	56
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This clause defines the DL signal applicable to the reporting of channel status information.
Tables in this clause specifies the mapping of CQI index to Information Bit payload, which complies with the CQI definition specified in clause 5.2.2.1 of TS 38.214 [11] and with MCS definition specified in clause 5.1.3 of TS 38.214 [11].

Table A.3.5-1: Fixed Reference Channels for FR1 CSI reporting with CQI table 2 and MCS table 2
	Reference channel
	M-FR1-A.3.5-1
	M-FR1-A.3.5-2
	M-FR1-A.3.5-3
	M-FR1-A.3.5-4

	Number of allocated PDSCH resource blocks
	106
	106
	106
	106

	Number of consecutive PDSCH symbols
	12
	12
	12
	12

	Number of PDSCH MIMO layers
	1
	2
	3
	4

	Number of DMRS REs (Note 1)
	24
	24
	24
	24

	Overhead for TBS determination
	0
	0
	0
	0

	Available RE-s for PDSCH
	12720
	12720
	12720
	12720

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	N/A
	N/A

	1
	0.1523 
	0
	QPSK
	2976
	5896
	8976
	11784

	2
	0.3770 
	1
	
	4744
	9480
	14344
	18976

	3
	0.8770 
	3
	
	11016
	22536
	33816
	45096

	4
	1.4766 
	5
	16QAM
	18960
	37896
	56368
	75792

	5
	1.9141 
	7
	
	24576
	49176
	73776
	98376

	6
	2.4063 
	9
	
	30728
	61480
	92200
	122976

	7
	2.7305 
	11
	64QAM
	34816
	69672
	104496
	139376

	8
	3.3223 
	13
	
	42016
	83976
	127080
	167976

	9
	3.9023 
	15
	
	49176
	98376
	147576
	196776

	10
	4.5234 
	17
	
	57376
	114776
	172176
	229576

	11
	5.1152 
	19
	
	65576
	131176
	196776
	262376

	12
	5.5547 
	21
	256QAM
	69672
	139376
	213176
	278776

	13
	6.2266
	23
	
	79896
	159880
	237776
	319784

	14
	6.9141
	25
	
	88064
	176208
	262376
	352440

	15
	7.4063 
	27
	
	94248
	188576
	278776
	376896

	NOTE 1: Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
NOTE 2: PDSCH is only scheduled on slots which are full DL



Table A.3.5-2: Fixed Reference Channels for FR2FR2-1 CSI reporting with CQI table 1 and MCS table 1
	Reference channel
	M-FR2-A.3.5-1
	M-FR2-A.3.5-2

	Number of allocated PDSCH resource blocks
	66
	66

	Number of consecutive PDSCH symbols
	12
	12

	Number of PDSCH MIMO layers
	1
	2

	Number of DMRS REs (Note 1)
	24
	24

	Overhead for TBS determination
	6
	6

	Available RE-s
	7590
	7590

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A

	1
	0.1523
	0
	QPSK
	1800
	3624

	2
	0.2344
	0
	
	1800
	3624

	3
	0.3770
	2
	
	2856
	5640

	4
	0.6016
	4
	
	4480
	8968

	5
	0.8770
	6
	
	6528
	13064

	6
	1.1758
	8
	
	8712
	17928

	7
	1.4766
	11
	16QAM
	11016
	22032

	8
	1.9141
	13
	
	14343
	28680

	9
	2.4063
	15
	
	17928
	35856

	10
	2.7305
	18
	64QAM
	20496
	40976

	11
	3.3223
	20
	
	25104
	50184

	12
	3.9023
	22
	
	29192
	58384

	13
	4.5234
	24
	
	33816
	67584

	14
	5.1152
	26
	
	38936
	77896

	15
	5.5547
	28
	
	42016
	83976

	NOTE 1: Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
NOTE 2: PDSCH is only scheduled on slots which are full DL



Table A.3.5-3: PDSCH Reference Channel for FR1 PMI reporting requirements
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-A.3.5-5
	M-FR1-A.3.5-6

	Channel bandwidth
	MHz
	40
	40

	Subcarrier spacing
	kHz
	30
	30

	Allocated resource blocks
	PRBs
	106
	106

	Number of consecutive PDSCH symbols
	
	12
	12

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	13
	13

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48

	Number of MIMO layers
	
	1
	2

	Number of DMRS REs (Note 3)
	
	24
	24

	Overhead for TBS determination
	
	0
	0

	Information Bit Payload per Slot 
	Bits
	24576
	49176

	  For Slot i = 20
	
	
	

	Transport block CRC per Slot
	Bits
	24
	24

	Number of Code Blocks per Slot
	CBs
	3
	6

	Binary Channel Bits Per Slot
	Bits
	50880
	101760



Table A.3.5-4: PDSCH Reference Channel for FR2FR2-1 PMI reporting requirements
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR2-A.3.5-3

	Channel bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Allocated resource blocks
	PRBs
	66

	Number of consecutive PDSCH symbols
	
	12

	MCS table
	
	64QAM

	MCS index
	
	13

	Modulation
	
	16QAM

	Target Coding Rate
	
	0.48

	Number of MIMO layers
	
	1

	Number of DMRS REs (Note 3)
	
	24

	Overhead for TBS determination
	
	6

	Information Bit Payload per Slot 
	
	14344

	Transport block CRC per Slot
	
	24

	Number of Code Blocks per Slot
	
	2

	Binary Channel Bits Per Slot
	
	30360
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IAB-DU Error Vector Magnitude (FR2FR2-1)
The Annex C in TS 38.104 [2] applies to FR2 IAB-DU.
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IAB-MT Error Vector Magnitude (FR2FR2-1)
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FR2FR2-1 IAB-MT EVM can be determined by the process according to 
1) Annex E in TS 38.521-2 [24]. Only CP-OFDM waveform of PUSCH is measured for IAB-MT.
Or
2) Annex E.1 to Annex E.7.
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The Annex C.2 in TS 38.104 [2] applies to FR2FR2-1 IAB-MT.
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The Annex C.3 in TS 38.104 [2] applies to FR2FR2-1 IAB-MT.
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The Annex C.4 in TS 38.104 [2] applies to FR2FR2-1 IAB-MT.
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The Annex C.5 in TS 38.104 [2] applies to FR2FR2-1 IAB-MT.
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The Annex C.6 in TS 38.104 [2] applies to FR2FR2-1 IAB-MT.
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I.2.1	General
The multipath propagation conditions consist of several parts:
-	A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.
-	A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is characterized by a classical spectrum shape and a maximum Doppler frequency.
-	Different models are used for FR1 (410 MHz - 7.125 GHz) and FR2FR2-1 (24.25 GHz – 52.6 GHz).
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