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Introduction
This contribution elaborates our views on UE features for Rel-18 XR.
Discussion
It is straight-forward to define “Multiple PUSCH TOs in one CG period” and “UTO-UCI” as separate UE features, where the former one is the prerequisite of the latter. Meanwhile, it is reasonable to consider splitting “Multiple PUSCH TOs in one CG period” into FG X-Y1 for Type-1 CG and FG X-Y2 for Type-2 CG, given that: 
· In the existing UE feature framework, Type-1 CG and Type-2 CG belong to two separate UE features/capabilities (FG 5-19 vs. FG 5-20). 
· RAN1 defines different UE behaviors/functionalities for TDRA table operation between Type-1 CG and Type-2 CG, as quoted as following.  
	Agreement [RAN1 #113]
For time domain resource allocation for multi-PUSCH CGs, support
· For TDRA determination (based on NR-U framework)
· For Type-1, follow the rules for DCI format 0_0 on UE specific search space, as defined in Clause 6.1.2.1.1 of TS 38.214.
· Note: To determine the configuration of TDRA, PUSCH repetition type A is assumed according to description in 6.1.2.3 in 38.214 for Type-1.
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· For Type-2, the TDRA table is determined by the TDRA table associated with activation DCI, as defined in Clause 6.1.2.1 of TS 38.214.
· Note: The DCI format for activation DCI with pusch-RepTypeA is applicable. 
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.


It is worth noting that the RAN1 discussions so far in XR WI did not touch applying multiple PUSCH TOs in unlicensed bands, where it is unclear how to handle the PUSCH TO that is blocked in LBT procedure and how to handle a PUSCH that is transmitted within LBT delay but not on a configured PUSCH TO. Therefore the existing FG 10-42 (Type-1 CG for NRU) and FG 10-43 (Type-2 CG for NRU) should not be considered as prerequisites for FG X-Y1 and FG X-Y2.    
For FG X-Y1 and FG X-Y2, the following feature components are worth consideration: 
1) The maximum number of configured CG-PUSCH TO’s in one CG period. 
2) Support of PUSCH repetition (if agreed in RAN1). 
Because Rel-15 FG 5-19 and FG 5-20 have number of CG configurations per BWP limited to no more than 1, there should be another feature group, say FG X-Y3, for the support of multiple CG configurations for multiple PUSCH CG TOs per CG period, if such support is a common understanding in RAN1. This FG X-Y3 takes either of FG X-Y1 and FG X-Y2 as the prerequisite, and picks one of following two options:
· Option-1: FG 11-9 (multi-CG configurations agreed in Rel-16 URLLC WI) is another prerequisite of FG X-Y3. In addition, the two maximum numbers in component 2 and component 3 of FG 11-9 should be considered now to reflect the aggregated capability from both single PUSCH TO per CG period (as legacy feature) and multiple PUSCH TOs per CG period (as new Rel-18 XR feature); meanwhile, FG X-Y3 should additionally contain two components for “the maximum number of multi-TO CG configurations per BWP” and “the maximum number of multi-TO CG configurations across all serving cells”, which should be respectively no larger than maxNumberConfigsPerBWP-r16 and maxNumberConfigsAllCC-r16 reported in FG 11-9. 
· Option-2: FG 11-9 is not the prerequisite of FG X-Y3, but all feature components of FG 11-9 are copied to FG X-Y3 with necessary changes, e.g., the component 2 should be modified to dedicate to number of multi-TO configurations per BWP, and the component 3 should be modified to dedicate to number of multi-TO configurations across all serving cells. 
For the feature group, which is denoted FG X-Z, for indication of unused PUSCH TOs, the following feature component can be considered according to the earlier RAN1 agreements. 
1) Maximum value for UTO_period (in unit of time or CG periodicity) or bitmap length, whichever is agreed in RAN1. 
Proposal 1: RAN1 defines the following two feature groups for “multiple PUSCH TOs per CG period”: 
· FG X-Y1: Multiple PUSCH TOs in one CG period for Type-1 CG, with FG 5-19 as prerequisite.
· FG X-Y2:  Multiple PUSCH TOs in one CG period for Type-2 CG, with FG 5-20 as prerequisite.
· Each of FG X-Y1 and FG X-Y2 has following FG components:
· 1) The maximum number of configured CG-PUSCH TO’s in one CG period
· 2) Support of PUSCH repetition (if agreed in RAN1)
Proposal 2: RAN1 defines FG X-Y3 for “multiple CG configurations with each configuration for multiple PUSCH TOs per CG period”. 
· Either of FG X-Y1 and FG X-Y2 is prerequisite of FG X-Y3. 
· One of the following two options is adopted. 
· Option-1: FG 11-9 is another prerequisite of FG X-Y3. In addition, FG X-Y3 contains 
· a feature component for “maximum number of multi-TO CG configurations per BWP”, which is no larger than maxNumberConfigsPerBWP-r16 reported in FG 11-9.
· a feature component for “maximum number of multi-TO CG configurations across all serving cells”, which is no larger than maxNumberConfigsAllCC-r16 reported in FG 11-9.
· Option-2: FG 11-9 is not a prerequisite of FG X-Y3, but its feature components are copied to FG X-Y3, with necessary re-definitions to dedicate to CG configurations for multiple PUSCH TOs per CG period. 
Proposal 3: RAN1 defines the following feature group for “indication of unused PUSCH TOs”:  
· FG X-Z: Indication unused PUSCH CG TOs via UTO-UCI, with FG X-Y1 or FG X-Y2 as prerequisite. 
· FG X-Z has following feature components:
· 1) Maximum value for UTO_period (in unit of time or CG periodicity) or bitmap size (whichever agreed in RAN1).
1. 
2. 
Conclusion
This contribution concludes with following proposals:
Proposal 1: RAN1 defines the following two feature groups for “multiple PUSCH TOs per CG period”: 
· FG X-Y1: Multiple PUSCH TOs in one CG period for Type-1 CG, with FG 5-19 as prerequisite.
· FG X-Y2:  Multiple PUSCH TOs in one CG period for Type-2 CG, with FG 5-20 as prerequisite.
· Each of FG X-Y1 and FG X-Y2 has following FG components:
· 1) The maximum number of configured CG-PUSCH TO’s in one CG period
· 2) Support of PUSCH repetition (if agreed in RAN1)
Proposal 2: RAN1 defines FG X-Y3 for “multiple CG configurations with each configuration for multiple PUSCH TOs per CG period”. 
· Either of FG X-Y1 and FG X-Y2 is prerequisite of FG X-Y3. 
· One of the following two options is adopted. 
· Option-1: FG 11-9 is another prerequisite of FG X-Y3. In addition, FG X-Y3 contains 
· a feature component for “maximum number of multi-TO CG configurations per BWP”, which is no larger than maxNumberConfigsPerBWP-r16 reported in FG 11-9.
· a feature component for “maximum number of multi-TO CG configurations across all serving cells”, which is no larger than maxNumberConfigsAllCC-r16 reported in FG 11-9.
· Option-2: FG 11-9 is not a prerequisite of FG X-Y3, but its feature components are copied to FG X-Y3, with necessary re-definitions to dedicate to CG configurations for multiple PUSCH TOs per CG period. 
Proposal 3: RAN1 defines the following feature group for “indication of unused PUSCH TOs”:  
· FG X-Z: Indication unused PUSCH CG TOs via UTO-UCI, with FG X-Y1 or FG X-Y2 as prerequisite. 
· FG X-Z has following feature components:
· 1) Maximum value for UTO_period (in unit of time or CG periodicity) or bitmap size (whichever agreed in RAN1).

A preliminary UE feature table based on above discussions is given in the Appendix.   
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Appendix
Table 1 Expected UE features for Rel-18 XR
	Feature group index
	Feature group
	Components
	Prerequisite feature groups
	Mandatory / Optional

	X-Y1
	Multiple PUSCH TOs in one CG period for Type-1 CG
	1. Supported maximum number of configured Type-1 CG-PUSCH TO’s in one CG period
2. Support of PUSCH repetition (if agreed in RAN1)
	FG 5-19
	Optional with capability signalling

	X-Y2
	Multiple PUSCH TOs in one CG period for Type-2 CG
	1. Supported maximum number of configured Type-2 CG-PUSCH TO’s in one CG period
2. Support of PUSCH repetition (if agreed in RAN1)
	FG 5-20
	Optional with capability signalling

	X-Y3 (Option 1)
	multiple CG configurations with each configuration for multiple PUSCH TOs per CG period
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell for multiple PUSCH TOs per CG period. Candidate values for component 2: TBD. Note: The reported value should be no larger than the one reported in Component 2 of FG 11-9. 
2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC, for multiple PUSCH TOs per CG period. Candidate values for component 3: TBD. Note: The reported value should be no larger than the one reported in Component 3 of FG 11-9.
	FG X-Y1 or FG X-Y2, FG 11-9
	Optional with capability signalling

	X-Y3 (Option 2)
	multiple CG configurations with each configuration for multiple PUSCH TOs per CG period
	1. Supports up to [9] configured/active configured grant configurations in a BWP of a serving cell for multiple PUSCH TOs per CG period.
[-	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 for multiple PUSCH TOs per CG period. Candidate values for component 2: TBD
3. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC, for multiple PUSCH TOs per CG period. Candidate values for component 3: TBD
	FG X-Y1 or FG X-Y2
	Optional with capability signalling

	X-Z
	Indication of unused PUSCH TOs
	[bookmark: _GoBack]1. Supported maximum value for UTO_period (in unit of time or CG periodicity) or bitmap size (whichever agreed in RAN1).
	FG X-Y1 or FG X-Y2
	Optional with capability signalling



