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Introduction
In RAN1#114bis meeting, further agreements of UE features for XR enhancements were agreed [1].
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}
	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]}
***Omitted parts***
	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]

***Omitted yellow parts***
	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
	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



Based on the updated UE features for XR enhancement, our views on the yellow part in tables, and views on remaining issues for joint release of multi-PUSCHs CG configurations are provided.   
Discussion 
With regard to FG 50-1a, the yellow part in the table has to be resolved, includes one key issue of the UE capability, which is to be analyzed in this section. In addition to FG 50-1a, other FGs of XR enhancements are basically stable. It seems we only need to update the reporting type of granularity of these feature group, e.g., per UE, per band, per band combination, etc..
· Reporting type of granularity of FG
For FG 50-1, we think the granularity can follow the FG 11-9 which is per band. From UE perspective, both FGs can provide multiple PUSCH occasions per time period. Thus, we assume the complexity is similar if using same reporting type of granularity of FG as FG 11-9.
For FG 50-2, the UCI of indicating unused CG PUSCH occasion is a new feature, and per band has some advantages as well, for example, simple UE implementation. Moreover, the reporting type can be in line with type of FG 50-1, assuming there is a high probability that this two features will be enabled at the same time.
[bookmark: _Toc27120]Support per band reporting of FG 50-1, FG 50-2.

· Remaining key issue on FG 50-1a
Firstly, the FG 11-9 supports a maximum number of configured/active configured grant configurations in a BWP of a serving cell, and candidate values for this component are{1, 2, 4, 8, 12}.
	11-9[2]
	Multiple active configured grant configurations for a BWP of a serving cell
	1.	Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
-	Separate RRC parameters for different configured grant configurations
-	Separate activation for different configured grant Type 2 configurations
-	Separate release for different configured grant Type 2 configurations
2.	Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 2: {1, 2, 4, 8, 12}
3.	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 3: {2, …, 32}



Technically speaking, the intention is not to introduce more complex UE capability than 11-9, therefore, the maximum number is not expected to exceed 12 in a BWP of a serving cell.
Secondly, from spec impact perspective, if 50-1a is not beyond the configuration of multiple configured grant in 11-9, there would be less spec change in 38.331(e.g.,ConfiguredGrantConfigToAddModList-r16, ConfiguredGrantConfigToReleaseList-r16, or ConfiguredGrantConfigIndex-r16, can be reused), as well as in physical layer. For example, a value of the HARQ process number field in a DCI format indicates an activation for a corresponding CG configuration with a same value as provided by ConfiguredGrantConfigIndex. In that sense, the indication can be reused. Because a larger maximum number of configurations means there may be more higher layer configured states mapped to a single or multiple CG configurations, which results in more bits for release indication. 
To the end, we think for one case, when only FG 50-1a is supported regardless of FG 11-9, the supported maximum number of configured/active configured grant configurations just follows 11-9, candidate values for this component are {1, 2, 4, 8, 12}.
As for another case, 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, candidate values for the maximum number is {[2, 4, 8, 12]}. In this case, the configuration at lease contains one legacy CG and/or one multi-PUSCH CG. In the meanwhile, for further constraint of configuration of this hybrid case, we can discuss following two alternatives, 
· Alt 1: maximum number = max {the value of component 1 in 50-1a, the value of 11-9}
· Alt 2: maximum number = {the value of 11-9}
In our view, Alt 2 can be a baseline of value of maximum number, and we assume the value of configuration in 11-9 is larger than the value of component 1 in 50-1a in terms of XR services.

[bookmark: _Toc12820]Update FG 50-1a regarding the candidate maximum number of configured grant configurations.
· when only FG 50-1a is supported regardless of FG 11-9, the supported maximum number of configured/active configured grant configurations just follows 11-9, candidate values for this component are {1, 2, 4, 8, 12}.
· 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, candidate values for the maximum number are {[2, 4, 8, 12]}.

Moreover, if UE supports 11-9a, DCI can jointly release two or more configured grant Type 2 configurations. If FG 50-1a, i.e., multiple active multi-PUSCHs configured grant configurations is introduced, it is necessary to clarify whether joint release of multi-PUSCHs CG configuration is supported or not. This issue is further elaborated in companion contribution R1-2310995[3].
	11-9a[2]
	Joint release in a DCI for two or more configured grant Type 2 configurations 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



Generally speaking, we think it’s simple to a have new UE feature (e.g., 50-1b) for joint release of multi-PUSCHs CG configurations, which is listed as follows.
	50.NR_XR_Enh
	50-1b
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell, for indicating which CG configurations are released. One CG configuration can be either multi-PUSCH CG or legacy CG.
	50-1a



Furthermore, in order to avoid limitation of gNB configuration for legacy CG configuration and multi-PUSCHs CG configuration, the new UE feature should support joint release of the following three cases:
· Joint release of multiple multi-PUSCHs CG configurations
· Joint release of multiple multi-PUSCHs CG configurations and multiple legacy CG configurations
· Joint release of multiple legacy CG configurations
[bookmark: _Toc7764]Introduce a new UE feature of joint release of multiple multi-PUSCHs CG configurations (e.g., FG 50-1b).

Besides, we think FG 50-1a is per band based on similar reasons for FG 50-1, FG 11-9.
[bookmark: _Toc30026]Support per band reporting of FG 50-1a.

[bookmark: _GoBack]Conclusion
In this contribution, we have the following proposals:
Proposal 1: Support per band reporting of FG 50-1, FG 50-2.
Proposal 2: Update FG 50-1a to regarding the candidate maximum number of configured grant configurations.
· when only FG 50-1a is supported regardless of FG 11-9, the supported maximum number of configured/active configured grant configurations just follow 11-9, candidate values for this component is{1, 2, 4, 8, 12}.
· 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, candidate values for the maximum number is {[2, 4, 8, 12]}.
Proposal 3: Support to introduce a new UE feature of joint release of multiple multi-PUSCHs CG configurations (e.g., FG 50-1b).
Proposal 4: Support per band reporting of FG 50-1a.
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[bookmark: _Ref142316893]Appendix: UE feature list for R18 XR

The update is marked in red 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}
	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: {[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, candidate values for the maximum number is {[2, 4, 8, 12]}


	Optional with capability signaling 

	50.NR_XR_Enh
	50-1b
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell, for indicating which CG configurations are released. One CG configuration can be either multi-PUSCH CG or legacy CG.
	
	50-1a
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