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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk111214318]In RAN#98-e, a follow-up WI on XR enhancements for NR in Rel-18 was approved with the following objectives involving RAN1 [1]: 
	…
Specify the enhancements related to capacity:
-	Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1);
...


In RAN1#114 meeting, specification work for the above two objectives was completed successfully, with two corresponding features introduced in RAN1 specifications, i.e. multi-PUSCH CG and UTO-UCI.
In this contribution, remaining issues for XR specific capacity enhancements will be discussed.
2. Discussion
1. 
2. 
2.1 Dependency between multi-PUSCH CG and UTO-UCI
During the meetings for specification of UTO-UCI, the issue on whether there is dependency between the two features of multi-PUSCH CG and UTO-UCI, i.e., whether solutions for UTO-UCI should be specified assuming that CG PUSCH occasions are configured by multi-PUSCH CG configuration(s), was raised, and most of companies thought there should be no dependency between multi-PUSCH CG and UTO-UCI. However, there was no conclusion to state it explicitly.
During review of draft CRs for RAN1 specifications on the introduction of XR enhancements for NR, the above issue was raised again. The endorsed versions for these draft CRs show no dependency between multi-PUSCH CG and UTO-UCI.
From our perspective, drawing an explicit conclusion on dependency between multi-PUSCH CG and UTO-UCI is beneficial for RAN1 to reach common understanding, e.g. for discussion on UE features. Furthermore, no dependency between multi-PUSCH CG and UTO-UCI should be assumed, due to at least the following reasons: 
· According to the objectives for Rel-18 XR WI [1], there is no dependency stated between multi-PUSCH CG and UTO-UCI. Therefore, it is natural that these two features to be specified are regarded as separate enhancements for XR. 
· According to agreements achieved in RAN1, a UTO-UCI carried by a transmitted CG PUSCH is applicable to Nu subsequent and valid CG PUSCH occasions starting from the end of the transmitted CG PUSCH, where Nu is one value from the range of (3, …, 8). The applicable CG PUSCH occasions are not limited to be within one CG period, i.e., they can belong to multiple CG periods. In this regard, UTO-UCI can be applied to a number of CG PUSCH occasions, irrespective of whether these CG PUSCH occasions are configured by legacy CG configuration(s) with only one CG PUSCH occasion per CG period, or configured by multi-PUSCH CG configuration(s). In other words, UTO-UCI should also be applicable to legacy CG configuration(s).
Therefore, the following is proposed.
Proposal 1: No dependency between multi-PUSCH CG and UTO-UCI is assumed, i.e., UTO-UCI is also applicable to legacy CG configuration(s) with only one CG PUSCH occasion per CG period, besides multi-PUSCH CG configuration(s).
2.2 UE capability to support multi-PUSCH CG
Regarding maximum number of multi-PUSCH CG configurations per BWP of a serving cell, the following options were identified in RAN1#114, to be further down-selected in future meetings.
	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.


We support Option 2. If CG resources are configured to serve XR UL traffic, potentially with large and variable packet size, one or multiple legacy CG configurations, and/or one or multiple multi-PUSCH CG configurations can be configured as the CG resources, up to network configuration. In this regard, it is natural and simple that all CG resources supported by the UE are indicated by FG 11-9, including the maximum number of CG configurations supported by the UE, some or all of which may be further enhanced to support configuring multiple CG PUSCH occasions per CG period, i.e. as multi-PUSCH CG configurations. In other words, a new capability can be introduced to indicate the maximum number of multi-PUSCH CG configurations, from the maximum number of CG configurations indicated by FG 11-9. Therefore, the maximum number of multi-PUSCH CG configurations should not exceed the maximum number of CG configurations indicated by FG 11-9, i.e., Option 2 is selected. 
Proposal 2: A new UE capability is introduced to indicate maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells, with FG 50-1 and FG 11-9 as pre-requisite.
More discussion can be found in our companion contribution [2].
3. Conclusion
In this contribution, remaining issues for XR specific capacity enhancements are discussed, with the following proposals:
Proposal 1: No dependency between multi-PUSCH CG and UTO-UCI is assumed, i.e., UTO-UCI is also applicable to legacy CG configuration(s) with only one CG PUSCH occasion per CG period, besides multi-PUSCH CG configuration(s).
Proposal 2: A new UE capability is introduced to indicate maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells, with FG 50-1 and FG 11-9 as pre-requisite.
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