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1. Introduction
In this contribution, our views on UE features for Rel-18 XR enhancements are discussed.
2. Discussions
According to the WID on Rel-18 XR capacity enhancements, two objectives related with RAN1 were identified, i.e. multiple CG PUSCH occasions in one CG period, and UTO-UCI indicating unused CG occasions by UCI. Guided by the WID objectives, in Rel-18 XR WI phase, RAN1 discussions focus on completing detailed design for the two objectives. 

FG for multi-PUSCHs CG
As the feature is simply to introduce multiple PUSCHs in one CG period, we don’t see the need to introduce multiple FGs. One FG is enough.
Proposal 1: For multiple PUSCH occasions in one CG period, one FG is enough.
For potential components of the FG, it can be mentioned that multiple PUSCH occasions are determined based on same SLIV in consecutive N slots. Configuration of the value N is supported.
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 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 2: Introduce  the FG for multiple PUSCH occasions in one CG period:
· Component: Multiple PUSCH occasions are determined based on same SLIV in consecutive N slots. Configuration of the value N is supported.
· Prerequisite feature groups: one or both of FG 5-19 and FG 5-20
· Need for gNB to know if the feature is supported: YES
· Consequence if the feature is not supported by the UE: UE can only transmit single PUSCH occasion in one CG period in licensed spectrum.
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO
· Mandatory/Optional: Optional with capability signalling

FG for UTO-UCI
For support of UTO-UCI indicating unused CG PUSCH occasions, an FG to support introduction of UTO-UCI is required. 
Furthermore, similar to a separate FG 10-24 introduced for CG-UCI multiplexing with HARQ-ACK, UTO-UCI multiplexing may also need a separate FG. In RAN1 WI discussion, whether/how UTO-UCI multiplexing with HARQ-ACK is still under discussion, details of this FG can be discussed after RAN1 WI makes decision.
Proposal 3: Two FGs can be introduced for UTO-UCI indicating unused CG occasions, with one FG for support of UTO-UCI, and the other FG for UTO-UCI multiplexing with HARQ-ACK.

For potential components of the FG for support of UTO-UCI, it can be mentioned that UTO-UCI in CG PUSCH is supported. More details for the UTO-UCI indication can also be mentioned, e.g. information about unused CG PUSCH occasions can be indicated by the UTO-UCI.
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 the need for gNB to know if it is supported, as UTO-UCI enabling 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 4: For the FG for support of UTO-UCI indicating unused CG occasions:
· Component: 
· UTO-UCI in CG PUSCH is supported. 
· Information about unused CG PUSCH occasions can be indicated by the UTO-UCI.
· Prerequisite feature groups: one or both of FG 5-19 and FG 5-20
· Need for gNB to know if the feature is supported: YES
· Consequence if the feature is not supported by the UE: UE can’t multiplex UTO-UCI in CG-PUSCH..
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO
· Mandatory/Optional: Optional with capability signalling

3. Conclusion
In this contribution, we discussed possible solutions for XR capacity improvement. We have following 
proposals:
Proposal 1: For multiple PUSCH occasions in one CG period, one FG is enough.
Proposal 2: Introduce the FG for multiple PUSCH occasions in one CG period:
· Component: Multiple PUSCH occasions are determined based on same SLIV in consecutive N slots. Configuration of the value N is supported.
· Prerequisite feature groups: one or both of FG 5-19 and FG 5-20
· Need for gNB to know if the feature is supported: YES
· Consequence if the feature is not supported by the UE: UE can only transmit single PUSCH occasion in one CG period in licensed spectrum.
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO
· Mandatory/Optional: Optional with capability signalling

Proposal 3: Two FGs can be introduced for UTO-UCI indicating unused CG occasions, with one FG for support of UTO-UCI, and the other FG for UTO-UCI multiplexing with HARQ-ACK.
Proposal 4: For the FG for support of UTO-UCI indicating unused CG occasions:
· Component: 
· UTO-UCI in CG PUSCH is supported. 
· Information about unused CG PUSCH occasions can be indicated by the UTO-UCI.
· Prerequisite feature groups: one or both of FG 5-19 and FG 5-20
· Need for gNB to know if the feature is supported: YES
· Consequence if the feature is not supported by the UE: UE can’t multiplex UTO-UCI in CG-PUSCH. 
· Type: Per UE or per band
· Need of FDD/TDD differentiation: NO
· Need of FR1/FR2 differentiation: NO
· Mandatory/Optional: Optional with capability signalling

References
[1] RP-223502, New WID on XR Enhancements for NR
[2] 3GPP, RAN1#112 meeting, Chairman’s notes
[3] 3GPP, RAN1#112bis meeting, Chairman’s notes
[4] 3GPP, RAN1#114 meeting, Chairman’s notes
- 2/12 -
