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1. Introduction
In this contribution, we will continue to discuss the open issues for CG enhancement for XR regarding the below aspects:
· Determination of unused CG 

· Non-integer traffic periodicities on CG
2. Discussion
2.1. Determination of unused CG 
In the RAN2#123bis meeting, RAN2 achieved the following agreements on Multi-PUSCH CG [1], and one FFS was left.
Agreements [1]
1. From RAN2 perspective, Multi-PUSCH CG is supported for Type 1 and Type 2 CG, i.e., [N] separated uplink grants occur in consecutive slots in one CG period.
2. We will specify some factors that the UE should consider when determining how to set the UTO-UCI bits in the MAC.  FFS which ones we know for sure the UE shall at least consider
CG is used to transmit service data which is mapped to this CG. Apparently, the UTO determination is highly relevant to the amount of data that is currently in the uplink buffer, as the UE may decide how many PUSCHs it needs to transmit the buffered data. Then, the amount of data that is in the buffer should be considered when determining how to set the UTO-UCI bits. In XR, PDCP SDU discard based on PDU set or PSI due to congestion will impact the amount of buffered data. However, it is difficult to predict how many PDCP SDU will be discarded. 
On top of this, the amount of data that UE will discard in future should not be considered. If SDU discard occurs, it is up to UE implementation to update the UTO-UCI bits from “’used” to “unused” based on the latest amount of buffered data. Another factor should be considered is that the amount of data that the UE expects to arrive in the buffer. According to RAN1 agreement that a UTO-UCI bit indicated as “unused” cannot be changed to “used” later, so it is better that UE also consider the packet arrived in future.
Proposal 1: The data volume of the buffered data and data arrived in future will be considered when determining how to set the UTO-UCI.

Since it is difficult to specify the UE behaviors involving predictions about how the buffer status will be changed, UTO-UCI derivation should be left to UE implementation.
Proposal 2: How the MAC entity determines whether a CG occasion is going to be used based on the data volume of the buffered data and data arrived in future is left to UE implementation.
2.2. Non-integer traffic periodicities on CG
In XR, service can have non-integer periodicity. Similar as non-integer DRX, that does not match with the current values of CG periodicity as supported values of CG periodicity are integers in the current spec. As a result, there can be misalignment between data arrivals and PUSCH occasions of a multi-PUSCH CG. Such misalignments can lead to increased UL latency and/or wasted radio resources. This issue has been discussed in SI phase and achieved no conclusion. Considering that the solution of using rational number has been agreed to address DRX cycle mismatch with XR traffic periodicity, the agreed method based on rational number could be easily extended to CG periodicity. 
Proposal 3: Same as non-integer DRX, support non-integer periodicity for multi-PUSCH CG. 
3. Conclusion

In this contribution, we discuss the CG enhancement for XR. Based on the discussion, we have the following proposals:
Proposal 1: The data volume of the buffered data and data arrived in future will be considered when determining how to set the UTO-UCI.

Proposal 2: How the MAC entity determines whether a CG occasion is going to be used based on the data volume of the buffered data and data arrived in future is left to UE implementation.
Proposal 3: Same as DRX, non-integer support non-integer periodicity for multi-PUSCH CG.
4. References

[1] RAN2#123bis chairman note.
