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Introduction
In the WID of XR Enhancements for NR [1], the following is specified:
Specify the enhancements related to capacity:
[bookmark: _Hlk127374205]-	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);
-	BSR enhancements including at least new BS Table(s); (RAN2);
-	Delay reporting of buffered data in uplink; (RAN2);
-	Provision of XR traffic assistance information for DL and UL (e.g. periodicity); (RAN2);
-	Discard operation of PDU Sets (RAN2);
In the contribution, issues regarding multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration and dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE are discussed.
Discussion
[bookmark: _Hlk127517869]Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
[bookmark: _Hlk861261]For FR1, to support multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration, the number of CG PUSCH transmission occasions in a period should be included in the CG configuration. The first CG PUSCH transmission occasions in a period is derived as in legacy, and the other CG PUSCH occasions are in consecutive slots following the first CG PUSCH transmission occasions. The symbol allocation and RB allocation of the multiple CG PUSCH transmission occasions are the same. 
Proposal 1: For FR1, the number of CG PUSCH transmission occasions is included in the CG configuration.
[bookmark: _Hlk127520566]For FR2, to support multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration, the TDRA table for multiple PUSCH scheduling by single DCI introduced in Rel-17 for FR2 can be reused. For Type 1 CG, to configure multiple CG PUSCH transmission occasions, timeDomainAllocation indicates a row of the TDRA table for multiple PUSCH scheduling by single DCI. For Type 2 CG, to activate a CG configuration with multiple CG PUSCH transmission occasions, TDRA field of the activation DCI indicates a row of the TDRA table for multiple PUSCH scheduling by single DCI.
Proposal 2: For FR2, the TDRA table for multiple PUSCH scheduling by single DCI introduced in Rel-17 for FR2 is reused.
Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE
There are two possible methods to transmit the indication based on UCI. The first method is to multiplex the indication in a CG PUSCH occasion. The second method is to transmit the indication in a PUCCH. For the first method, the indication can be multiplexed in a CG PUSCH occasion in the same way as that used for multiplexing CG-UCI in a CG PUSCH occasion. For the second method, the PUCCH for transmitting the indication needs to be specified, and multiplexing method of the PUCCH with other overlapping PUCCH also needs to be specified. For simplicity, the first method is preferred.
Proposal 3: Multiplexing method of CG-UCI is reused for multiplexing the indication of unused CG PUSCH occasion in a CG PUSCH occasion.
Since there may be jitter for the XR traffic, the first CG PUSCH occasion in a period may not always be transmitted, the indication of unused CG PUSCH occasion should be multiplexed in the first transmitted PUSCH occasion in a period.
Proposal 4: Indication of unused CG PUSCH occasion is multiplexed in the first transmitted PUSCH occasion in a period.
There are two possible methods for indication of unused CG PUSCH occasions. The first method is to indicate unused CG PUSCH occasions by a bitmap. For example, a bitmap of X bits is used for the indication if there are X CG PUSCH occasions in a period, each bit corresponds to one CG PUSCH occasion. The second method is to indicate unused CG PUSCH occasions by a value, and the value is the number of last unused CG PUSCH occasions in a period. Considering that the gNB needs some time to process the received indication and re-allocate the unused CG PUSCH occasions, the PUSCH occasions that may be re-allocated should be separated from the PUSCH occasion carrying the indication by a certain amount of time. As shown in Figure 1, the shaded CG PUSCH occasions (PO 3, PO 4, and PO 5) can be re-allocated. Due to the time separation, it is more likely that the UE determines the re-allocatable CG PUSCH occasions are used or unused based on the PDU set size of XR traffic, while it may be hard for the UE to determine the re-allocatable CG PUSCH occasions are used or unused based on the LCP procedure since the LCP procedure may not have been performed for the re-allocatable CG PUSCH occasions. As such, it is more reasonable to indicate consecutive CG PUSCH occasions as unused CG PUSCH occasions, which also has the benefit of less signaling overhead compared to using a bitmap.
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Figure 1 Re-allocatable CG PUSCH occasions
Proposal 5: The indication includes a value indicating the number of the last CG PUSCH occasions that are unused.



Conclusions
In this contribution, we discussed the issues regarding multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration and dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE. We have the following proposals:
Proposal 1: For FR1, the number of CG PUSCH transmission occasions is included in the CG configuration.
Proposal 2: For FR2, the TDRA table for multiple PUSCH scheduling by single DCI introduced in Rel-17 for FR2 is reused.
Proposal 3: Multiplexing method of CG-UCI is reused for multiplexing the indication of unused CG PUSCH occasion in a CG PUSCH occasion.
Proposal 4: Indication of unused CG PUSCH occasion is multiplexed in the first transmitted PUSCH occasion in a period.
Proposal 5: The indication includes a value indicating the number of the last CG PUSCH occasions that are unused.
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