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1. [bookmark: _Ref142394492][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
A work item on XR enhancements for NR has the objective on XR-specific capacity improvements. RAN1 task is to specify the enhancements related to capacity on multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration [1].
In the last RAN1#114 meeting, the following selected agreements were made [2]
	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

For a CG configuration with UTO-UCI indication enabled:
· For the range value for the RRC parameter Nu (Nu is the size of bit-map): (3, …, 8).

A transmitted CG PUSCH, carries UTO-UCI that is applicable to the Nu consecutive and valid CG PUSCH TOs, starting with UTO_offset from the end of the transmitted CG PUSCH.

Conclusion
There is no consensus to introduce RRC parameter UTO_offset. This over-rides earlier RAN1 agreements.

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.




This contribution discusses our views on the remaining issues of multiple CG PUSCH transmission occasions in a period of a single CG configuration.
2. Discussion
Multiple CG PUSCH transmission occasions in a period of a single CG configuration is one of the key features to enhance the capacity for XR application. In Rel-15, only one CG configuration per BWP is supported. Furthermore, in Rel-16, multiple CG configurations can be supported per BWP with the motivation to enhance the URLLC applications. As in Rel-18, there is a new variety of CG configuration which consist of multiple CG PUSCH transmission in a period of a single CG configuration, then this variety is an addition to the legacy CG configuration (i.e., just on PUSCH occasion per DG period) as defined in the previous release. We consider it would be beneficial for XR application to support the operation of multiple of new CG configurations. It can facilitate multiple XR streams with different traffic characteristics. However, this operation should also depend on UE capability. The operation of multiple new CG configuration may increase the UE complexity. In RAN1#114 meeting, this aspect has briefly discussed in the context of UE capability. In our view, we need be clear whether multi configurations of multiple CG PUSCH transmissions occasions within a CG period are supported or not.
[bookmark: _Toc146714981][bookmark: _Toc146869457]Proposal 1: Support the operation of more than one multi-PUSCH CG configuration in which the operation is depending on the UE capability.
Based on the progress of the last meeting, we prefer to support to 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.
[bookmark: _Toc146714982][bookmark: _Toc146869458]Proposal 2: Support to 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. (also known as Option 2 in RAN1#114)
· FG 50-1 as pre-requisite.
· FG 11-9 as pre-requisite

No UL data available for a CG occasion: RAN1 made agreement that UTO-UCI will be defined to provide information about unused CG PUSCH transmission occasions in a single CG configuration, and this UCI will be carried in every transmitted CG PUSCH (i.e., UCI + data). However, in some cases, data may not always be available for one or more CG PUSCH(s) where a UE has earlier indicated to be “used” occasions, for example if data is discarded recently or due to timeline (as described above). In that case, some companies proposed that the legacy UL skipping can be applied. But it may be too late for a UE to change its mind from used to unused, and in any case gNB cannot make use of the UL resource anymore. In addition, the gNB will blindly decode PUSCH if it is present or not. So, it is preferable that the UE still indicates the UTO-UCI despite transmitting nothing in the data part, i.e., PUSCH with-only UTO-UCI should be transmitted.
[bookmark: _Toc146869459][bookmark: _Toc146714983]Proposal 3: If a UE has earlier indicated for an occasion to be used, but there is no data/PUSCH transmission, then the UE should still indicate the UTO-UCI despite transmitting nothing in the data part, i.e., PUSCH with-only UTO-UCI should be transmitted.
3. Conclusion
In this contribution, we made the following proposals:
Proposal 1: Support the operation of more than one multi-PUSCH CG configuration in which the operation is depending on the UE capability.

Proposal 2: Support to 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. (also known as Option 2 in RAN1#114)
· FG 50-1 as pre-requisite.
· FG 11-9 as pre-requisite

Proposal 3: If a UE has earlier indicated for an occasion to be used, but there is no data/PUSCH transmission, then the UE should still indicate the UTO-UCI despite transmitting nothing in the data part, i.e., PUSCH with-only UTO-UCI should be transmitted.
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