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1. Introduction
In RAN#99, updated WID on XR enhancements was approved [1], and the following objectives were specified regarding XR-specific capacity improvements.
	Specify the enhancements related to capacity:
-	Multiple Configured Grant (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 Uplink Control Information (UCI) by the UE (RAN1, RAN2);
-	Buffer Status Report (BSR) enhancements including at least new Buffer Status Table(s) (RAN2);
-	Delay reporting of buffered data in uplink (RAN2);
-	Discard operation of PDU Sets for DL and UL (RAN2, RAN3);


The following agreements related to delay status reporting (DSR) were reached in RAN2#123bis meeting.
Agreements on DSR 
1. For triggering DSR, the shortest remaining-time left for the buffered data in UL is smaller than a configured threshold is used, if there is no pending DSR associated for that LCG.  
2. One threshold per LCG for triggering purposes is enough for delay status report
3. The data volume calculation to be reported in the DSR will consider the at size of the full remaining PDUs in the PDU set (if any PDU within the PDU set is with remaining time below the threshold), if the PDU set discard is configured.  FFS what to report for the case of not PDU set discard configured
4. Support single delay information per LCG as baseline for Rel-18 DSR.  The remaining time (the shortest remaining time in the LCG) will be explicitly reported in the DSR.
In this contribution, we provide the discussion on DSR enhancements for XR.
2. Discussion
RAN2 has agreed that additional BSR table with narrower BS ranges would be introduced and then Refined BSR MAC CE would include the indication of which BSR table (i.e., legacy or additional table) is used per LCG. In our opinion, the same indicator needs to be included in DSR MAC CE. Some companies proposed that only the legacy table should be used in DSR without the indication. However, it would be beneficial to use the additional table to reduce the quantization errors even for DSR.
Proposal 1:	DSR MAC CE can include the indication of which BSR table (i.e., legacy or additional table) is used per LCG.
For the remaining issues on triggering DSR, we can consider the enhancements to prevent frequent DSR transmissions. In RAN2#123 meeting, it was agreed that there could be the cases where PDUs of a PDU Set arrive at different instances of time. It means that PDUs of a PDU set may have different remaining times and trigger the DSR at different times. On the other hand, as agreed in RAN2#123bis meeting, the data volume to be reported in the DSR can include the total size of all PDUs in the PDU set where the remaining time of any PDU is below the threshold if the PDU set discard is configured. Therefore, if the first PDU triggers a DSR, other PDUs in the same PDU set would not need to trigger another DSR. It would be sufficient for the DSR to be triggered only once for a PDU set if the PDU set discard is configured.
Proposal 2:	DSR can be triggered only once for a PDU set if the PDU set discard is configured.
It could be the case that DSR has been triggered but there is no UL resource available for the DSR. However, the UE needs to transmit the DSR as soon as possible so that the gNB can perform timely UL scheduling before the corresponding delay-critical data is discarded. Therefore, it would be necessary that SR can be triggered by DSR similarly as the legacy Regular BSR.
Proposal 3:	SR can be triggered if DSR has been triggered and there is no UL resource available for the DSR.
In addition, the cancellation condition for triggered DSR should be discussed. Even if the DSR is triggered, the corresponding delay-critical data may be discarded because the PDCP discard timer expired before the DSR transmission. In this case, the triggered DSR is no longer valid and should therefore be cancelled so that the gNB doesn’t misunderstand the amount of buffered data with short remaining time.
Proposal 4:	Triggered DSR can be cancelled when the corresponding data is discarded before the DSR transmission.
3. Summary and proposal
In this contribution, we discussed the potential DSR enhancements for XR and provided the following proposals.
Proposal 1:	DSR MAC CE can include the indication of which BSR table (i.e., legacy or additional table) is used per LCG.
Proposal 2:	DSR can be triggered only once for a PDU set if the PDU set discard is configured.
Proposal 3:	SR can be triggered if DSR has been triggered and there is no UL resource available for the DSR.
Proposal 4:	Triggered DSR can be cancelled when the corresponding data is discarded before the DSR transmission.
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