3GPP TSG-RAN WG2 Meeting #124	R2-2313351
Chicago, USA, Nov. 13th – 17th, 2023	
Agenda item:	7.5.4.3
Source:	China Telecom
Title:	Discussion on configured grant enhancements for XR
Document for:	Discussion and Decision
1 Introduction
In the RAN2 #123bis meeting, the configured grant enhancements for XR were widely discussed, and the following agreements were achieved [1]. 
	Agreements
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


This contribution aims to discuss the remaining issues about multi-PUSCH CG occasions, and provide some suggestions.  
2 Discussion
In case the size of one CG group is larger than the amount of data, some CG PUSCH occasions may be unused. For the sake of efficient usage of the CG resources, the UE can send the UTO-UCI bitmap to the network. Based on it, the network can re-allocate the unused resources to other UEs. 
Based on RAN1 discussion, UTO-UCI is used to indicate whether the Nu consecutive and valid CG PUSCH occasions will be used or not for a CG configuration. To generate the UTO-UCI bits properly, the UE needs to determine the usage of the future CG occasions, and the following aspects needs to be considered. 
1) Jitter
It has agreed that the UL jitter may be present for XR traffic. With the UL jitter, UL data may arrive at UE earlier or later than the expected arrival time indicated by traffic periodicity. If the data arrives late, the MAC entity can recognize that there is no data comes. And the MAC entity may determine the number of unused CG occasions without considering the late data. As a result, the late coming data may not be transmitted. To avoid it, if the latency introduced by jitter is tolerable, MAC entity can wait the data until the jitter range expires. However, when generating the UTO-UCI bits, the latency introduced by jitter needs to be considered. 
2) Buffer Status
In some cases, the XR traffic interval is shorter than the given PSDB. Therefore, UL data that arrives in the previous CG period may remain buffered until the next CG period. In this situation, the MAC entity also needs to consider the buffered data when generating the UTO-UCI bits. Furthermore, if no data arrives in the next CG period, or if the expected data comes late due to jitter, the MAC entity can also generate the UTO-UCI bitmap based on the buffered data volume retained from previous CG period. 
3) HARQ process
Per TS38.321, every HARQ process will be configured by a configuredGrantTimer. If the configuredGrantTimer of the current HARQ process is running, the HARQ process is not available for the new transmission. Therefore, the waiting time for the available HARQ process should also be considered when determining the UTO-UCI bitmap for the future CG occasions.  
4) Network processing time
[bookmark: _GoBack]When generating the UTO-UCI bits, the UE also needs to take the network processing time into account. Otherwise, if the UTO-UCI indication is transmitted too late, the network may not have enough time to re-allocate the “unused” CG occasions to other UEs. Furthermore, the UE cannot aware of network processing time as it is up to implementation. Therefore, the network needs to send the processing time parameter to UE to indicate the latest time that the UE transmits the UTO-UCI bits.  
Proposal: To determine the UTO-UCI bitmap, the following aspects can be considered:
· Jitter: When generating the UTO-UCI bits, the latency introduced by jitter needs to be considered
· Buffer status: The buffered data volume retained from previous CG period should be considered. 
· HARQ process availability: The HARQ process is not available for new transmission if the configuredGrantTimer is running. 
· Network processing time: Network sends the processing time parameter to UE to indicate the latest time that the UTO-UCI bits should be sent. 
3 	Conclusions
Based on the above analysis, we have the following proposal:
Proposal: To determine the UTO-UCI bitmap, the following aspects can be considered:
· Jitter: When generating the UTO-UCI bits, the latency introduced by jitter needs to be considered.
· Buffer status: The buffered data volume retained from previous CG period should be considered. 
· HARQ process availability: The HARQ process is not available for new transmission if the configuredGrantTimer is running. 
· Network processing time: Network sends the processing time parameter to UE to indicate the latest time that the UTO-UCI bits should be sent. 
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