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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]This paper discusses the remaining issues on BSR enhancement.

Discussion
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Delay status reporting
According to the previous RAN2 agreements, the baseline for Rel-18 DSR is to report single delay information per LCG. In a DSR MAC CE, the UE also needs to indicate the buffer status associated with the delay information. It seems that the companies have different views on what the buffer status means, i.e. it is unclear whether the reported buffer status would be the data volume associated with the shortest remaining time or the data volume associated with all packets whose remaining time is below the configured threshold. As the PDU sets associated with a data burst would arrive at the same time or sequentially, this may happen that some PDU set has the same or similar remaining time. Also, as the DSR reporting and triggering would happen at different time points, this may happen that more than one PDU set has the urgent delay information (e.g. the remaining time is below the configured threshold) upon the DSR MAC CE generation. To allow the network to be aware of the whole and urgent data status, it makes sense to report the information of all packets whose remaining time is below the configured threshold.
[bookmark: _Toc149900644]In a DSR MAC CE, the data status reported for an individual LCG is the data volume associated with all packets in that LCG whose remaining time is below the configured threshold.

In the current MAC running CR, the DSR triggering condition is described below.
[image: ]
Based on the condition above, it may happen that the PDU set(s) re-triggers a new DSR after the transmission of the last DSR MAC CE, since that PDU set(s) have still not finished being transmitted. In addition, assuming more than one PDU set has the remaining time below the configured threshold before the transmission of the last DSR MAC CE, when the PDU set triggering the previous DSR has no data left as time goes on, the PDU set whose remaining time becoming the shortest would trigger a new DSR after the transmission of the last DSR MAC CE. If that is the case, it definitely leads to huge signalling overhead on the DSR reporting due to the over-frequent DSR triggering. To resolve this issue, we understand that either of the following could be considered to restrict the DSR triggering.
· Option 1: Introduce a DSR prohibit timer for the DSR triggering. A new DSR for an LCG can be triggered if the corresponding DSR prohibit timer is not running.
In detail, the DSR prohibit timer can be configured by the gNB and operated per LCG. In an implementation, the MAC triggers a new DSR for a specific LCG if the corresponding DSR prohibit timer is not running. The MAC starts the DSR prohibit timer upon the transmission of a DSR MAC CE in which the DS information of this corresponding LCG is included.
· Option 2: Restrict the SDU that triggers a new DSR should be the newly arrived SDU or the SDU whose remaining time is above the configured threshold when the last transmission of a DSR MAC CE.
We suggest RAN2 consider which solution above could be used to avoid excessive and over-frequent DSR reporting.
[bookmark: _Toc149900645]For a DSR triggering, RAN2 suggests to consider either of the following to avoid excessive and over-frequent DSR reporting.
· [bookmark: _Toc149900646]Option 1: Introduce a DSR prohibit timer for the DSR triggering. A new DSR for an LCG can be triggered if the corresponding DSR prohibit timer is not running.
· [bookmark: _Toc149900647]Option 2: Restrict the SDU that triggers a new DSR as the newly arrived SDU or the SDU whose remaining time is above the configured threshold when the last transmission of a DSR MAC CE.

In RAN2#123bis, one open issue is what to report for the case of not PDU set discard configured.
1. 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

In our view, the UE should not perform the DSR-related operation if the PDU set-based operation is not configured, since it is unclear whether other use cases have a requirement to report the delay information to the network. In addition, the UE behaviour and the RAN2 work would be complicated since we need to consider cases with and without the PDU set. Considering the Rel-18 timeline, it would be good to focus on the case of PDU set discard configured. 
[bookmark: _Toc149900648]The DSR operation is performed per PDU set basis.

In RAN2#122, it concludes that the reference time for the remaining time relates to the point of the first transmission of the information. What is unclear is whether the intra-UE prioritization impacts this agreement.
· When/if UE reports remaining time, the reference time for the remaining time is determined from the point of the first transmission of the information. FFS if intra-UE prioritization can impact this.
In the intra-UE prioritization procedure, the MAC layer triggers a new transmission for the deprioritized MAC PDU when criteria are fulfilled. In this case, the MAC layer directly delivers the deprioritized MAC PDU to the identified HARQ process instead of invoking the Multiplexing and assembly entity to regenerate a new MAC PDU. If the remaining time to be reported is already contained in the deprioritized MAC PDU, the MAC layer has no chance to update the remaining time contained, even if it is the time is outdated. Similar issues also exist in e.g. BSR/PHR and no enhancement has been agreed upon before. Thus, we prefer no impact on the determination of reference time for the remaining time due to intra-UE prioritization. 
[bookmark: _Toc146299584][bookmark: _Toc146299618][bookmark: _Toc149900649]No enhancement on the determination of the remaining time due to intra-UE prioritization.

Conclusion
We have the following proposals:
Proposal 1	In a DSR MAC CE, the data status reported for an individual LCG is the data volume associated with all packets in that LCG whose remaining time is below the configured threshold.
Proposal 2	For a DSR triggering, RAN2 suggests to consider either of the following to avoid excessive and over-frequent DSR reporting.
	Option 1: Introduce a DSR prohibit timer for the DSR triggering. A new DSR for an LCG can be triggered if the corresponding DSR prohibit timer is not running.
	Option 2: Restrict the SDU that triggers a new DSR as the newly arrived SDU or the SDU whose remaining time is above the configured threshold when the last transmission of a DSR MAC CE.
Proposal 3	The DSR operation is performed per PDU set basis.
Proposal 4	No enhancement on the determination of the remaining time due to intra-UE prioritization.
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