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1. Introduction
This document summarizes contributions submitted to AI 8.5.2 regarding UE features for XR enhancements.
According to the updated UE features list agreed in RAN1#116 [1], there are following feature groups for XR enhancements.
· [bookmark: _Hlk85011108]FGs for enhancements related to capacity
· 50-1	Multi-PUSCHs for Configured Grant
· 50-1a	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
· 50-1b	Joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell
· 50-1c	Multi-PUSCHs Type 2 configured grant release by DCI format 0_1
· 50-1d	Multi-PUSCHs Type 2 configured grant release by DCI format 0_2
· 50-2	UCI indication of unused CG-PUSCH transmission occasions
· FGs for PDCCH monitoring resumption after UL NACK
· 50-3	PDCCH monitoring resumption after UL NACK


- 32/35 -
2. FGs for enhancements related to capacity
In [1], FGs for enhancements related to capacity are captured as below.
	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 
	50-1a
	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: {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
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy CG and multi-PUSCH CG should not exceed the value reported by FG 11-9

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 FG50-1a is based on the support of this capability for the band of the scheduled/triggered/indicated cell only

Note: separate release of different multi-PUSCHs configuration grant Type 2 configuration, i.e., one DCI release one multi-PUSCHs configured grant Type 2 configuration is supported with this FG
	Optional with capability signaling 

	50. NR_XR_Enh
	50-1b
	Joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication

	One of {50-1, 50-1a}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG50-1b is based on the support of this capability for the band of the scheduled/triggered/indicated cell only

Note: For the case of joint release in a DCI for two or more configured grant Type 2 configurations, including multi-PUSCH CG configuration(s), for a given BWP of a serving cell, the reporting of this FG applies, i.e., irrespective of FG 11-9a

If UE supports 11-9a but does not support this FG, the UE does not expect to be indicated for joint release including multi-PUSCH CG configuration(s)
	Optional with capability signaling

	50. NR_XR_Enh
	50-1c
	Multi-PUSCHs Type 2 configured grant release by DCI format 0_1
	Support of Multi-PUSCHs type 2 configured grant release by DCI format 0_1
	5-20
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).
	Optional with capability signaling

	50. NR_XR_Enh
	50-1d
	Multi-PUSCHs Type 2 configured grant release by DCI format 0_2
	Support of Multi-PUSCHs type 2 configured grant release by DCI format 0_2
	5-20, 11-10
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1).
	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
	One or both of {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

	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: {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
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy CG and multi-PUSCH CG should not exceed the value reported by FG 11-9

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 FG50-1a is based on the support of this capability for the band of the scheduled/triggered/indicated cell only

Note: separate release of different multi-PUSCHs configuration grant Type 2 configuration, i.e., one DCI release one multi-PUSCHs configured grant Type 2 configuration is supported with this FG
	Optional with capability signaling 



In RAN2 LS in R1-2401679, following is described.
	· Topic 4: Use of term “legacy”
RAN2 noticed during implementation some features contain the term “legacy” in RAN1 NR UE features list and higher layer parameter list, which causes ambiguity in RAN2 specifications. RAN2 discussed the use of word “legacy” and agreed the followings:

	Agreements:
Replace the ambiguous term “legacy” by a more meaningful description. This should be done by the respective WI-specific CRs (ULTxSwitch, UECap, POS, SL). Furthermore, send an LS to RAN1 requesting them not to use the term “legacy” in their NR UE features and higher layers parameter lists in the future.



Therefore, RAN2 would like to ask RAN1 not to use the term “legacy” in RAN1 NR UE features and higher layers parameter lists in the future and instead, to replace the term “legacy” by a more meaningful description.



Following inputs are provided in contributions for the RAN1#116bis meeting.
	[2]
	DOCOMO
	The RAN2 LS in R1-2401679 asked RAN1 to replace the term “legacy” in UE features list by more meaningful description, and there is the term “legacy” in Note column of FG50-1a as below.
	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: {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}
	When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy CG and multi-PUSCH CG should not exceed the value reported by FG 11-9
~



Here the intention of “legacy CG” is the CG with single-PUSCH TO in one CG period, specified in previous releases. As long as there is no ambiguity between “legacy CG” and multi-PUSCH CG, we don’t have strong view, but following can be considered as an example for revision.
Proposal 9: Update FG 50-1a as follows.
	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: {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}
	When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy all CG configurations and multi-PUSCH CG should not exceed the value reported by FG 11-9
~







Discussion
Proposal 2-1:
· The note in FG 50-1a is updated as “When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy all CG configurations and multi-PUSCH CG should not exceed the value reported by FG 11-9”
	Company
	Comment

	OPPO
	In our view, changing to “all CG” can work for now but may cause confusion and debate in future release when RAN1 introduces a third type of multi-PUSCH CG enhancement with a new configuration. If it does not cause too much discussion, the following seems a bit better; otherwise, FL’s proposal is also acceptable to us. 

When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy CG with single-PUSCH TO in one CG period and multi-PUSCH CG with multi-PUSCH TO in one CG period should not exceed the value reported by FG 11-9

	DOCOMO
	Fine with OPPO’s update.

	
	




3. Conclusions
To be updated
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