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1	Introduction
[bookmark: _Hlk127457765]Since CG enhancement was not discussed in the RAN2 121[1], the consensus of CG enhancement are still maintained as that of RAN2 120, as follows:
RAN2 sees some benefit from CG to XR services. RAN2 will address enhancements triggered by RAN1 work.
RAN2 agrees some assistance information can be beneficial (e.g. periodicity, packet size). RAN2 assumes baseline could be TSCAI (pending SA2 conclusions), can discuss during WI phase whether something additional is needed on top of that. If any assistance information is needed, its definition should be standardized.
RAN2 thinks all information may not be always available at UE application.
In this contribution, a comprehensive discussion on BSR enhancement will be conducted for XR service.
2	Discussion
[bookmark: _Hlk109915489]2.1 Configuration of multi-PUSCHs CG
In RAN1 112[2], RAN1 agreed to introduce a CG PUSCH configuration with multiple CG PUSCH transmission occasions within a period of the CG PUSCH configuration for Type 1 and Type 2. And the term "multi-PUSCHs CG" refers to " a CG PUSCH configuration with multiple CG PUSCH transmission occasions within a period of the CG PUSCH configuration"
RAN1 has also reached the conclusion that HARQ Process IDs are handled by RAN1 with several alternative options. For the UCI issues used to indicate unused CG PUSCH TOs, RAN1 has not reached a definitive conclusion, but there are some preliminary conclusions in summary [3][4] there are some preliminary conclusions.
	Agreement
· Multi-PUSCHs CG is supported for Type-1 configured grant.
· Multi-PUSCHs CG is supported for Type-2 configured grant.
<Text omitted>
Conclusion
RAN1 discusses to decide how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG.


Since RAN1 carried out plenty of the work for CG enhancement. The discussion in RAN2 should focus on high layer details (e.g., signaling, configuration, assistance information, etc.). Due to the introduction of multi-PUSCHs CG in RAN1, the NW should indicate explicitly UE the number of TOs (transmission occasion) and the interval of TOs within one CG period in CG configuration based on assistance information and resource occupation.
Proposal 1: NW should configure the number of transmission occasions (TOs) within one CG period in multi-PUSCHs CG configuration.
While in the multi-PUSCHs CG configuration, the interval of TOs can be even (single valued) or uneven (multivalued). if interval of TOs is single valued, all TOs are considered to be uniformly distributed within CG period. If not, the interval between TOs is uneven. 


We believe that using uneven TOs can cover a longer period of time with fewer TOs and makes it better for adopting jitter. And it can better adapt jitter and reduce signaling overhead. This consideration comes with that too many TOs can affect the scheduler's resource allocation strategy, e.g., radio resources may not be used by other UEs due to potential TO transmissions, and too many TOs may also cause the signaling overhead of the indicated unused CG TOs to become significant.
Observation 1：Too many multi-PUSCHs CG TOs can cause overhead and difficulty in indicating unused CG PUSCH TOs.
Proposal 2: NW can configure the interval between TO within one CG period, and the interval can be single valued or multivalued.
Considering the requirement to send video frames in uplink in XR services, it is also necessary to consider the jitter and non-integer interval of video frame arrival, as well as the variation of video frame size. In particular, data burst may need to transmit more data in one CG period (i.e., one TO is not enough to carry all the data), and we believe it is necessary to evaluate the approaches of using multiple TOs within CG period or using single TO and the rest data is transferred via DG.
Using multiple TOs within CG period, UE need not to send BSR and does not have to wait for the NW to send a new DCI, which obviously has the advantage of less delay, but this may have some impact on RAN1 (e.g., HARQ ID assignment and retransmission). 
As for using single TO and DG, where adding a BSR to the transmission block of single TO in CG indicates UE still has data to send, we do not observe any impact on current standardization specification, except that this approach may cause an increase in latency and the use of additional PDCCH resources, especially compared to the multiple TOs within CG period approach.


Observation 2: When the TBS of data burst exceeds that of single TO within one CG period, using multiple TOs within one CG period can reduce overall latency but may have impacts on RAN1, while using single TO+DG has no specification impact but could increase latency.
Proposal 3: RAN2 is kindly asked to discuss how to transfer data burst in uplink when its TBS exceeds single TO in CG:
Opt1: using multiple TOs within one CG period firstly, if all TOs are still not enough, use DG.
Opt2: using single TO+DG.
2.2 CG enhancement for non-interger period
Another noteworthy issue is the non-integer interval of the video farme arrival, and it is obvious that CG also needs to face the same problem. In traditional CG, the period is directly configured by NW to UE through RRC signaling, which is similar to DRX, and DRX is also discussing the problem of non-integer period, so it is natural to consider reusing the DRX scheme in CG. As the discussion non-integer problem of DRX is not endorsed, we can wait for the discussion of DRX and discuss whether the solution for DRX is suitable for CG, and if not, we may discuss a new approach in the next meeting.
Proposal 4: For non-integer CG period, RAN2 can wait for DRX's conclusion and further discuss whether DRX's conclusion can also apply to CG.
2.3 CG enhancement for assistance information
In the previous discussion, the RAN consensus seems to be that assistance information (from CN) is very useful for both energy saving and capacity enhancement, especially when deciding the specific configuration of DRX and CG.
Specifically, assistance information about the packet arrival period, packet size and jitter of XR traffic flow will determine the specific configuration of DRX and CG periods and scheduling parameters, so the accuracy of the assistance information largely determines the effectiveness of DRX and CG configurations. TSCAI can largely provide such assistance information effectively.
As for CG, we believe there are some concerns about different scenarios for TSCAI, which mainly comes from our consideration that the core network is not always informed of status changes in UE, especially when considering AR services. From the other aspect, CN is always informed of the UE uplink status later than the RAN. Therefore, the assistance information sent by the UE may be more appropriate.
Another problem is that TSCAI is mainly oriented to TSN services, such as URLLC/IIoT, and the traffic pattern of such services is obviously different from XR, firstly, the video frame packet of XR is obviously larger and the traffic flow changes more dynamically, so it is doubtful whether the information sent by TSCAI or other information form CNs can provide timely XR assistance information. Another issue is that when TSCAI is not available, there should also be a supplement to provide the RAN with assistance information for XR services.
Proposal 5: Upper layer signaling from UE can be used as supplements for TSCAI for UL assistance information.
3	Summary
This contribution discusses potential CG enhancement for XR, the following are the proposals that may be taken into consideration.
Multi-PUSCHs CG configuration aspect:
Proposal 1: NW should configure the number of transmission occasions (TOs) within one CG period in multi-PUSCHs CG configuration.
Observation 1：Too many multi-PUSCHs CG TOs can cause overhead and difficulty in indicating unused CG PUSCH TOs.
Proposal 2: NW can configure the interval between TO within one CG period, and the interval can be single valued or multivalued.
Observation 2: When the TBS of data burst exceeds that of single TO within one CG period, using multiple TOs within one CG period can reduce overall latency but may have impacts on RAN1, while using single TO+DG has no specification impact but could increase latency.
Proposal 3: RAN2 is kindly asked to discuss how to transfer data burst in uplink when its TBS exceeds single TO in CG:
Opt1: using multiple TOs within one CG period firstly, if all TOs are still not enough, use DG.
Opt2: using single TO+DG.
Non-Integra CG period aspect:
Proposal 4: For non-integer CG period, RAN2 can wait for DRX's conclusion and further discuss whether DRX's conclusion can also apply to CG.
Supplement assistance information aspect:
Proposal 5: Upper layer signaling from UE can be used as supplements for TSCAI for UL assistance information.
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