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1. Introduction
In RAN1#114, following agreement was made on UE features for Rel-18 XR enhancement [3]. The highlighted parts are still FFS.

Agreement
· Introduce following FGs
	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 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
	50-2
	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
	
	Yes
	N/A
	UE is not able to indicate the unused resources in CG
	
	
	
	
	
	Optional with capability signaling



In this contribution, our views on UE features for Rel-18 XR enhancements are discussed.
2. Discussions
FG 50-1: multi-PUSCHs for configured grant
For components of FG 50-1, remaining issues include:
	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



On the first FFS, we don’t see the necessity to separate this FG for type-1 and type-2 CG. We noticed that there is no separate type 1 and type 2 CG considerations for many CG related UE features, e.g. multiple active CG configuration in Rel-16 URLLC (FG 11-9), CG enhancements in Rel-16 unlicensed spectrum (e.g. FG 10-18, FG 10-24, FG 10-28). Moreover, from NW perspective, we prefer to keep the number of FGs for the same function as small as possible. Therefore, we prefer to not separate this FG for type 1 and type 2. 
For the prerequisite FG, at least one of FG 5-19 (Type 1 configured UL grant) or FG 5-20 (Type 2 configured UL grant) is required.
Proposal 1: NOT support to separate FG 50-1 for type-1 and type-2 CG.
· Prerequisite of FG 50-1: one or both of FG 5-19 and FG 5-20.

On the second FFS, it is related with the following agreement made in RAN1#114. 
	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.



Among the candidate options, option 3 is too restricted. It is possible that multiple multi-PUSCH CG configurations in one BWP of a serving cell is needed, e.g. for different types of XR services. Therefore, option 3 is not preferred. For option 1 and option 2, the difference is that whether the FG for multiple multi-PUSCH CG configurations should be dependent on FG for multiple CG configurations (i.e. FG 11-9). In our understanding, if UE doesn’t support multiple CG configurations, it is natural that UE can’t support multiple multi-PUSCH CG configuration. Therefore, the support of multiple multi-PUSCH CG configurations is based on the prerequisite of UE support of multiple CG configurations. Therefore, option 2 is more reasonable.
Proposal 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 correspond-ing maximum number of CG configurations indicated by FG 11-9.
· FG 50-1 as pre-requisite.
· FG 11-9 as pre-requisite 

On the third FFS, we think it not necessary, because the Rel-18 multi-PUSCHs CG design is only for licensed spectrum. For unlicensed spectrum, the Rel-16 FG 10-28 can be applied. Therefore, there is no need to separate this FG for shared spectrum.
	10-28
	Configured grant with Rel-16 enhanced resource configuration
	1. Support configuration of resources with cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16,



Proposal 3: NOT support to separate FG 50-1 for shared spectrum.

On the fourth FFS, according to the following agreement made in RAN1#114, UE needs to report the maximum supported number of configured CG-PUSCH TOs in one CG period.
	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



Proposal 4: UE reports whether the maximum supported number of configured CG-PUSCH TOs in one CG period is 16 or 32.

For the need for gNB to know if it is supported, as it is based on CG configuration, gNB needs to know whether the feature is supported.
For type of this FG, we do not identify a strong need to define this with finer granularity, such as per BC/FC/FCPC. From technical point of view, we believe per UE or per band should be sufficient, and our slight preference is put on per UE given its smaller reporting overhead. Note that, even if it is defined per UE, we do not see a strong need of either FDD/TDD differentiation or FR1/FR2 differentiation, although we do not have strong opinion on this.

Proposal 5: For FG 50-1 and corresponding new FG for multiple multi-PUSCH CG configurations:
· Need for gNB to know if the feature is supported: YES
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO

FG 50-2: UCI indication of unused CG PUSCH transmission occasions
For components of FG 50-2, remaining issues include:
	FFS whether to merge this FG into FG 50-1
[bookmark: _Hlk146125136]FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK



On the first FFS, we don’t think it is reasonable to merge this FG into FG 50-1. There is no explicit agreement/conclusion to restrict the application of the two features in WI discussions. 
Proposal 6: NOT support to merge FG 50-2 into FG 50-1.

On the second FFS, according to the latest CR for TS38.213 [4], UE would always jointly encode UTO-UCI and HARQ-ACK, if UE multiplexes HARQ-ACK in the CG PUSCH transmission occasion. Therefore, there is no need to separate this FG for UTO-UCI multiplexing with HARQ-ACK.
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For a PUSCH transmission that is configured by a ConfiguredGrantConfig and includes UTO-UCI, the UE multiplexes the UTO-UCI in the PUSCH transmission using a  value provided by betaOffsetUTO-UCI with the mapping defined in Table 9.3-1. The UTO-UCI has same priority value as the PUSCH. If the UE multiplexes HARQ-ACK information of same priority value as the UTO-UCI in the PUSCH transmission, as described in clauses 9 and 9.2.5, the UE jointly encodes the HARQ-ACK information and the UTO-UCI and determines a number of resources for multiplexing the combined information in the PUSCH using  which provides indexes  and  for the UE to use if the UE multiplexes up to 11, and more than 11 combined information bits, respectively. 



Proposal 7: NOT support to separate FG 50-2 for UTO-UCI multiplexing with HARQ-ACK.

For pre-requisite of the FG, at least one of FG 5-19 (Type 1 configured UL grant) or FG 5-20 (Type 2 configured UL grant) is required.
For type of this FG, we do not identify a strong need to define this with finer granularity, such as per BC/FC/FCPC. From technical point of view, we believe per UE or per band should be sufficient, and our slight preference is put on per UE given its smaller reporting overhead. Note that, even if it is defined per UE, we do not see a strong need of either FDD/TDD differentiation or FR1/FR2 differentiation, although we do not have strong opinion on this.
Proposal 8: For FG 50-2:
· Prerequisite feature groups: one or both of FG 5-19 and FG 5-20
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO

3. Conclusion
In this contribution, we discussed UE features for XR capacity improvement. We have following 
proposals:
Proposal 1: NOT support to separate FG 50-1 for type-1 and type-2 CG.
· Prerequisite of FG 50-1: one or both of FG 5-19 and FG 5-20.

Proposal 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 correspond-ing maximum number of CG configurations indicated by FG 11-9.
· FG 50-1 as pre-requisite.
· FG 11-9 as pre-requisite 

Proposal 3: NOT support to separate FG 50-1 for shared spectrum.
Proposal 4: UE reports whether the maximum supported number of configured CG-PUSCH TOs in one CG period is 16 or 32.
Proposal 5: For FG 50-1 and corresponding new FG for multiple multi-PUSCH CG configurations:
· Need for gNB to know if the feature is supported: YES
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO

Proposal 6: NOT support to merge FG 50-2 into FG 50-1.
Proposal 7: NOT support to separate FG 50-2 for UTO-UCI multiplexing with HARQ-ACK.
Proposal 8: For FG 50-2:
· Prerequisite feature groups: one or both of FG 5-19 and FG 5-20
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO
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