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Introduction
[bookmark: _Ref494215420]During RAN1#114 meeting, an agreement was achieved as following[1]:
	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, UE features for XR enhancements are discussed, including multiple CG PUSCH transmission occasions and dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE.
Discussion
FG for multi-PUSCHs for Configured Grant
[bookmark: _GoBack][bookmark: OLE_LINK32]For the issue on whether separate this FG for type-1 CG and type-2 CG, we support using a single FG for the two types of CG configuration, as both of them have been specified to support multiple CG PUSCHs in a period of a multi-PUSCH CG configuration. In addition, in many legacy CG related framework, there is no separate consideration on type-1 CG and type-2 CG, 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) [2]. Therefore, we support to keep one common FG framework for type-1 CG and type-2 CG. 
For pre-requisite of the FG 50-1, at least one or both of {FG 5-19, FG 5-20} is required. 
For the type of the FG, it needs to wait for further discussion on whether or not it can be supported for shared spectrum. Until now there is no clear conclusion.
Thus, the UE features for XR enhancement in RAN1 is proposed as follows.
Proposal 1: Considering the following table as a basis FG for multiple CG PUSCH occasions per CG period:
	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. Support this FG for type-1 and type-2 CG
	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
	
	No
	No
	N/A
	
	Optional with capability signaling



What’s more, the number of CG configurations per BWP in FG 5-19 and FG 5-20 is limited to only one CG configuration, and the design aspects in the XR WID objective targets multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration. Thus, it is reasonable to separate this FG for multiple CG configurations. 
An agreement was achieved in the RAN1#114 meeting [3], as quoted as following. We support Option 2, 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 should be introduced. In addition, the maximum number should not exceed the corresponding maximum number of CG configurations indicated by FG 11-9. The reasons to support more than one multi-PUSCH CG configurations per BWP of a serving cell are: 
· The combination of multiple CG configuration and mulit-PUSCH CGs is useful for XR traffic, if considering the jitter and non-aligned CG periods and traffic periods. 
· There is minor impact to support it on top of current RAN1 spec.
Thus, we would like to support separate FG for it. The FG 11-9 as pre-requisite can help to give more restriction for multi-PUSCH CG configurations, not only its only maximum number limits, but also cannot be more than legacy budget, especially considering there is high possibility to configure legacy CG-PUSCH together with multi-PUSCH CG configurations.  The number of the additional CG configurations reported in Rel-18 is accounted in the total number of CG configurations reported by the UE for Rel-16.
	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.



Proposal 2: Support option 2, i.e., 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
	50. NR_XR_Enh
	50-3
	More than one active multi-PUSCH CG configurations for a BWP of a serving cell 
	1.supported maximum number of configured/active multi-PUSCH CG configurations in a BWP of a serving cell, FFS candidate value

2.supported maximum number of configured/active multi-PUSCH CG configurations across all serving cells, FFS candidate value

Note: The number of the additional CG configurations reported in Rel-18 is accounted in the total number of CG configurations reported by the UE for Rel-16.
	50-1, 11-9
	Yes
	N/A
	UE is only support that 
maximum number of multi-PUSCH CG configuration per BWP of a serving cell is one
	Per band
	No
	No
	N/A
	
	Optional with capability signaling



FG for dynamic indication of UTO-UCI
Regarding to the FFS on whether to merge this FG into FG 50-1, we support to keep two FG separately as there is no dependency between the feature of UTO-UCI and multi-PUSCH CGs. Moreover, for pre-requisite of this FG, we support one or both of {FG 5-19, FG 5-20} are required.  
In addition, we prefer to separate FG for UTO-UCI multiplexing with HARQ-ACK, as same as FG 10-24. Considering FG 50-2 as pre-requisite.
Proposal 3: Considering the following table as a basis FG for dynamic indication of UTO-UCI:
	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
	50-4
	UTO-UCI multiplexing with HARQ-ACK of same priority value
	1.Support multiplexing UTO-UCI with HARQ ACK of same priority value
	50-2
	Yes
	N/A
	UE is not able to multiplexing UTO-UCI with HARQ ACK
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling



Conclusion
In this contribution, we discuss on the UE feature for XR enhancements. The following proposals are achieved:
Proposal 1: Considering the following table as a basis FG for multiple CG PUSCH occasions per CG period:
	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. Support this FG for type-1 and type-2 CG
	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
	
	No
	No
	N/A
	
	Optional with capability signaling



Proposal 2: Support option 2, i.e., 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
	50. NR_XR_Enh
	50-3
	More than one active multi-PUSCH CG configurations for a BWP of a serving cell 
	1.supported maximum number of configured/active multi-PUSCH CG configurations in a BWP of a serving cell, FFS candidate value

2.supported maximum number of configured/active multi-PUSCH CG configurations across all serving cells, FFS candidate value

Note: The number of the additional CG configurations reported in Rel-18 is accounted in the total number of CG configurations reported by the UE for Rel-16.
	50-1, 11-9
	Yes
	N/A
	UE is only support that 
maximum number of multi-PUSCH CG configuration per BWP of a serving cell is one
	Per band
	No
	No
	N/A
	
	Optional with capability signaling



Proposal 3: Considering the following table as a basis FG for dynamic indication of UTO-UCI:
	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
	50-4
	UTO-UCI multiplexing with HARQ-ACK of same priority value
	1.Support multiplexing UTO-UCI with HARQ ACK of same priority value
	50-2
	Yes
	N/A
	UE is not able to multiplexing UTO-UCI with HARQ ACK
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling
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