[bookmark: _Hlk37418177]3GPP TSG RAN WG1 #114bis	R1-2308851
Xiamen, P.R. China, 9th – 13th October 2023

Agenda item:		8.16.6
Source:	Nokia, Nokia Shanghai Bell
Title:	UE features for XR
WI code:	NR_XR_enh-Core
Document for:		Discussion and Decision

Introduction
[bookmark: _Hlk510705081]RAN1 task was to work on the following objectives of the XR WI [2]:
-	Multiple Configured Grant (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 Uplink Control Information (UCI) by the UE (RAN1, RAN2);
The XR UE Features have been discussed in the RAN1 #114. As shown in the appendix, UE feature groups 50-1 and 50-2, respectively, have been agreed and the details and components are still open [1].
This contribution proposes our recommendation for the open issues in the XR FGs. 
Discussion
RAN1 #114 has made some progress on the rel. 18 XR UE features. As shown in the Table 1 below, two FGs were agreed upon, and several descriptions and details are FFS. 
[bookmark: _Hlk146871121]For FG 50-1
· FFS1: whether to separate this FG for type-1 and type-2 CG – we don’t see a need for separate FGs for Type 1 and 2 CG. We recommend having them as components within FG 50-1. Note, that similar feature from unlicensed band, 10-28, follows the same approach. This FFS should be deleted.
· FFS2: whether to separate this FG for multiple CG configurations – Following the RAN1 agreement (please, find it below), we need to choose whether this feature is supported (then it is a separate UE capability) or not supported. We propose to introduce a new FG and support multiple active multi-PUSCH CG configurations. Thereby, a new capability with Option 2 is chosen, where the FG 11-9 could be of the pre-requisite and this FFS can be deleted.
· FFS3: whether to separate this FG for shared spectrum – we are of the opinion that support for shared spectrum is part of another FG 10-28, and there is no need to combine these two together. We propose to remove this FFS.
· FFS4:  whether to report the maximum supported number of configured CG-PUSCH TOs in one CG period – RAN1 agreed that a maximum number of 16 or 32 is per UE capability, therefore, the maximum number of 16 or 32 shall be reported.

For FG 50-2
· FFS1: whether to merge this FG into FG 50-1. We strongly believe that a separate FG is necessary for UCI indication of unused CG-PUSCH transmission occasions. From objectives, UTO-UCI and multi-PUSCH are two different features and RAN1 did not make an agreement to limit UTO-UCI to multi-PUSCH CG only. 
· FFS2: whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK. RAN1 agreed that there is no consensus on the following: “Introduce a new RRC parameter UTO-UCI-Multiplexing (similar to cg-UCI-Multiplexing) to enable/disable joint coding of HARQ-ACK and UTO-UCI in a CG PUSCH with the UTO-UCI”. Thus, we propose to make this a component of 50-2.

FGs 50-1, and 50-2 should be defined as “per band” following the same principle used for the Rel-16 CG-PUSCH FG 10-28.

Please, find the agreements related to multi-PUSCH CG and multiple active CG configurations below:
	Agreement
Select one of the following options:
· Option 1: Introduce a new capability to indicated maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells
· FG 50-1 as pre-requisite.
· FG 11-9 NOT as pre-requisite
· Option 2: Introduce a new capability to indicated maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells. The maximum number should not exceed the corresponding maximum number of CG configurations indicated by FG 11-9.
· FG 50-1 as pre-requisite.
· FG 11-9 as pre-requisite
· Option 3: Maximum number of multi-PUSCH CG configuration per BWP of a serving cell is one.

Agreement

For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2







Table 1. UE Feature groups for NR XR enhancements

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	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
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 m2. Maximum supported number of configured CG-PUSCH TOs in one CG period
	One or both {5-19, 5-20}
	Yes
	N/A
	UE is not able to support Multi-PUSCHs per one period in Configured grant in licensed band
	Per band
	N/A
	N/A
	N/A
	Maximum supported number of configured CG-PUSCH TOs in one CG period: {16, 32}
	Optional with capability signaling

	50. NR_XR_Enh 
	50-1a
	Multiple active Multi-PUSCHs configured grant configurations for a BWP of a serving cell 

	Component 1: the maximum number of configured/active configured grant configurations per BWP of a serving cell
Component 2: the maximum number of configured/active configured grant configurations across all serving cells
	One of {5-19, 5-20}, [11-9] 

	Yes
	N/A
	UE is not able to indicate then number of Multi-PUSCHs for a BWP of a serving cell 
	Per band
	N/A
	N/A
	N/A
	Candidate values as in FG 11-9
	Optional with capability signaling 

	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
2. Multiplexing UTO-UCI with HARQ-ACK
	One or both {5-19, 5-20}
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling




Conclusion
In this contribution, we make the following proposals:
Proposal 1: Consider our proposals and recommendations in section 2 on NR XR enhancements. 
Proposal 2: Adopt Table 1 for UE features for NR XR enhancements. 
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Appendix: XR FGs after RAN1#114 [1]

	Features 
	Index 
	Feature group 
	Components 
	Prerequisite feature groups 
	Need for the gNB to know if the feature is supported 
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”. 
	Consequence if the feature is not supported by the UE 
	Type 
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC) 
	Need of FDD/TDD differentiation 
	Need of FR1/FR2 differentiation 
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2 
	Note 
	Mandatory/Optional 

	50. NR_XR_Enh 
	50-1x 
	Multi-PUSCHs for Configured Grant 
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG 
 
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 
	 
	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 
	50-2y 
	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 
	 
	Yes 
	N/A 
	UE is not able to indicate the unused resources in CG 
	 
	 
	 
	 
	 
	Optional with capability signaling 

	50. NR_XR_Enh 
	50-z 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



