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Introduction

The objectives for Rel-18 XR are as follows:

In this contribution we provide our views on UE features for XR in Rel-18. Specify the enhancements related to power saving:
-	DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:
-	Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1);
-	BSR enhancements including at least new BS Table(s); (RAN2);
-	Delay reporting of buffered data in uplink; (RAN2);
-	Provision of XR traffic assistance information for DL and UL (e.g. periodicity); (RAN2);
-	Discard operation of PDU Sets (RAN2);
Specify the enhancements for XR Awareness (RAN2, RAN3): TBD (detailed objectives will be further clarified at RAN#99 based on the conclusions of TR38.835, and work to be started only after RAN#99)

Note: Impacts to RAN3 will be assessed at RAN#99

Discussion on XR UE features
At RAN1 #114bis, further agreements were reached:


Agreement
· FG 50-1 is updated and an additional FG 50-1a is introduced 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

	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 



Agreement
· 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



Agreement
· Introduce following FG
	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




Regarding feature 50-1a, in our view the pre-requisite of 11-9 is necessary, and with 11-9, the number of CG configurations (regardless a CG configuration is multiple-PUSCH CG configuration or not) is reported to the network; and with 50-1 the number of multiple PUSCH CG configurations is reported. With such a signaling design, if component 1 of 11-9 reports “2” and component 1 of 50-1a reports “2” also, then {no single-PUSCH CG configuration, 2 multiple PUSCH configurations}, {1 single-PUSCH CG configuration, 1 multiple PUSCH configuration}, {2 single-PUSCH CG configurations, zero multiple PUSCH configuration} are configurable on a BWP. 

With an alternative signaling design, where 11-9 is assumed to report on non-multiple PUSCH CG configurations only; and 50-1a reports on multiple PUSCH configurations:
· To support {2 single-PUSCH CG configurations, zero multiple PUSCH configuration}, 11-9 needs to report “2”
· To support {no single-PUSCH CG configuration, 2 multiple PUSCH configurations}, 50-1a needs to report “2”.
· consequently, UE needs to support 4 CG configurations on a BWP: {2 single-PUSCH CG configurations, 2 multiple PUSCH configurations}, which complicates UE complexity un-necessarily.

It is clear that the alternative signaling design complicates UE implementation un-necessarily. We have
Proposal 1:
	11-9 is a prerequisite for 50-1a. And it is clarified the number of CG configurations (regardless a CG configuration is multiple-PUSCH CG configuration or not) is reported by 11-9 to the network.

Additionally, we have 

Proposal 2: 

· For component 1 of 50-1a
· Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
· Candidate values for component 1: {1 … 12}
· For component 2 of 50-1a:
· 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: {1, 2, …, 32}


Proposal 3: For 50-1, 50-1a, 50-2, the type designation is “per-band”.


Conclusion
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