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1 Discussion
[bookmark: _Hlk145277988]This contribution considers the FFS aspects on the UE features for XR.

2 UE features for XR
The status of the UE features for XR after RAN1#114bis is captured in [1] and is also included below.

FG 50-1 is updated as follows.
	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG
2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}
FFS whether to separate this FG for type-1 and type-2 CG
FFS whether to separate this FG for multiple CG configurations
FFS whether to separate this FG for shared spectrum
FFS whether to report maximum supported number of configured CG-PUSCH TOs in one CG period
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	
	
	
	
	
	Optional with capability signaling



An additional FG 50-1a is introduced as follows.
	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {[2, 4, 8, 12]}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	50-1, [11-9]
	Yes
	N/A
	
	
	
	
	
	[when UE supports both FG 11-9 and 50-1a the maximum number configured for legacy CG and multi-PUSCH CG should not exceed a maximum number, FFS maximum number]
[For all the reported bands in FR1, a same X1 value is reported for component 2. For all the reported bands in FR2, a same X2 value is reported for component 2.]
[The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.]
[The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.]
[If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).]
[Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only]
	Optional with capability signaling 



FG 50-2 is updated as follows
	50. NR_XR_Enh
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH
FFS whether to merge this FG into FG 50-1
FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK
	One or both of {5-19, 5-20}
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	
	
	
	
	
	Optional with capability signaling



The following FG is introduced.
	50. NR_XR_Enh
	50-3
	PDCCH monitoring resumption after UL NACK
	Support PDCCH monitoring resumption after UL NACK
	29-3a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling



Open issues
FG 50-1
The main remaining issue is whether FG 50-1 is per UE or is per BC/FC/FCPC. Although per UE is likely sufficient, as FG 11-9 is per band (although it is not a prerequisite FG for FG 50-1), the same granularity can be followed for FG 50-1 and to possibly allow more flexibility in UE implementations. Further, although the motivation for introducing FG 50-1 has been TDD in FR1, assuming per band type, there should be no issue to have no FDD/TDD or FR1/FR2 differentiation.

Proposal 1: FG 50-1 is per band, without FDD/TDD or FR1/FR2 differentiation. 

FG 50-1a
The main issue is whether to link UE implementations/capabilities associated with FG 11-9 and FG 50-1a. Such a link would assume that a UE implementation can be re-used without changes and simply be switched between supporting FG 11-9 and FG 50-1a. However, those two FGs have different operational requirements and making such an assumption cannot be guaranteed to avoid complications, or to even be supported, by UE implementations. For example, it is not appropriate to say that X CG configurations for FG 11-9 are equivalent Y CG configurations for FG 50-1a as it is not appropriate to compare functionalities that, although have common characteristics, have differences. Also, depending on UE implementation, the hardware for FG 11-9 and FG 50-1a may not be sharable. It is therefore preferable to avoid making assumptions for whether/how a UE implementation can be re-used among FGs 11-9 and 50-1a and keep the UE capabilities for those FGs separate. 
 
Also, although FG 50-1a is functionally an extension of FG 11-9, and it can therefore be argued for FG 50-1a to have FG 11-9 as a prerequisite FG, there is no apparent reason to mandate a UE to indicate support for FG 11-9 in order to indicate support for FG 50-1a. In other words, a need should be first identified in order to condition support for FG 50-1a on the support of FG 11-9 despite the fact that it is perfectly reasonable to expect a UE supporting FG 50-1a to also support FG 11-9. No such need is currently identified and, further, FG 11-9 and FG 50-1a target different applications.

For the candidate values for component 1, the larger values are not motivated by any use case for XR and the same may even hold for component 1 of FG 50-1a itself. There is no identifiable use case for Rel-18 XR that would require even two “multi-PUSCH” CG configurations per serving cell. A single value of 2 is sufficient for component 1. A value of 1 should also be supported as FG 50-1a also has a multi-cell component (component 2) and there can be a single CG configuration for a serving cell. 

Finally, as for FG 50-1, the type should be per band.

Proposal 2: For FG 50-1a 
· Type is per band
· FG 11-9 is not prerequisite 
· No link/dependence of total number of CG configurations for FG 50-1a with total number of CG configurations for FG 11-9
· Candidate values for component 1 are {1, 2}
· Remove the first statement and confirm the remaining statements in the “Notes” column

FG 50-2
Assuming that the FG 50-1 type is per band, the FG 50-2 type should also be per band (despite the absence of inter-dependence for the two FGs). Similar to FG 50-1, for a per band type of FG 50-2, there is then no need for FDD/TDD differentiation or for FR1/FR2 differentiation. 

Proposal 3: FG 50-2 is per band, without FDD/TDD or FR1/FR2 differentiation. 
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