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1 Introduction
In the latest RAN2#123-bis meeting, we discussed on BSR enhancements for XR capacity, and huge progress has been got. And the following is captured [1]:
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 some views on the remaining issues on DSR enhancements for XR capacity.
2 Discussion
RAN2 has agreed that a new triggering condition (i.e., remaining-time left for the buffered data in UL is smaller than a configured threshold) can trigger the DSR in the UE to request the uplink resource. And we have agreed that the remaining time (the shortest remaining time in the LCG) will be explicitly reported in the DSR MAC CE along with the amount of data associated with remaining time less than a configured threshold. In our understanding, DSR can be considered as a special BSR with the difference that DSR is to report the amount of delay-critical UL data compared to all the pending data for BSR.
For a regular BSR, if there is no UL-SCH resource available for a new transmission or if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions configured for the logical channel that triggered the BSR, UE will trigger a Scheduling Request and RACH if SR resource is not available or SR fails. Similarly, DSR can trigger SR/RACH if no UL-SCH resources are available for the DSR. 
Proposal 1    DSR can trigger SR/RACH if no UL-SCH resources are available for the DSR.
Currently, the SR configuration of the logical channel that triggered a BSR is considered as corresponding SR configuration for the triggered SR. And any SR configuration may be used for an SR triggered by Pre-emptive BSR or Timing Advance reporting. According to what is discussing for the open issues of MAC [1], people has agreed that DSR MAC CE is more delay sensitive, so it should have higher priority than BSR MAC CE. Thus, The DSR MAC CE is prioritized than BSR, i.e., the DSR MAC CE has a logical channel priority lower than the Timing Advanced Report and higher than the SL-BSR. It is reasonable that any SR configuration may be used for an SR triggered by DSR, similar as Pre-emptive BSR or Timing Advance reporting.
Proposal 2    Any SR configuration may be used for an SR triggered by DSR.
Currently, [POST123bis][024][XR] 38.321 Running CR only captured that how UE detects delay-critical data, i.e., if UE triggers DSR upon detecting of a packet for which the remaining discardTimer values are less than a threshold, then UE triggers DSR. It is unclear how to handle when we get more delay critical PDU Sets in the buffer. Should these be reported at a later time with a prohibit timer introduced or requiring some other trigger to avoid triggering DSR constantly for the DSR? How to reduce the signalling overhead for DSR still need to be considered. Currently regular BSR is triggered as captured below to prevent frequent BSR reporting:
	A BSR shall be triggered if any of the following events occur for activated cell group:

-
UL data, for a logical channel which belongs to an LCG, becomes available to the MAC entity; and either

-
this UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or

-
none of the logical channels which belong to an LCG contains any available UL data.


in which case the BSR is referred below to as 'Regular BSR';


Similarly, to prevent frequent DSR reporting, if UE detects for a logical channel which belongs to an LCG configured for DSR the delay-critical data volume , i.e., remaining-time left for the buffered data in UL is smaller than a configured threshold and if none of the logical channels, which belong to an LCG configured for DSR has detected delay-critical data volume or if this delay-critical data volume belongs to a logical channel with higher priority than the priority of any logical channel containing available delay-critical data volume which belong to any LCG configured for DSR, a DSR shall be triggered.
Proposal 3  A DSR shall be triggered if the following events occur for activated cell group:
-
delay-critical UL data, for a logical channel which belongs to an LCG configured for DSR, becomes available to the MAC entity; and either

-
this delay-critical UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available delay-critical UL data which belong to any LCG configured for DSR; or

-
none of the logical channels which belong to an LCG contains any available delay-critical UL data.

Similarly as BSR, A MAC PDU shall contain at most one DSR MAC CE, even when multiple events have triggered a DSR.
Proposal 4    A MAC PDU shall contain at most one DSR MAC CE, even when multiple events have triggered a DSR.
The next question is whether to start or restart retxBSR-Timer after the transmission of DSR MAC CE, as in legacy BSR. Considering that the purpose of DSR reporting is to inform gNB that UE has this delay-critical data, and if gNB can not schedule UE on time when in congestion, retransmission for DSR will not help a lot and frequent reporting will only make the congestion even worse. After all, it is likely that this delay-critical UL data will be dropped easily if PSI based discarding is configured.  
Proposal 5    Retransmission of DSR MAC CE is not needed.
Currently, RRC controls the DSR operation by enabling delay status reporting for an LCG. Obviously, all triggered DSRs for a LCG shall be cancelled when RRC signalling disables delay status reporting for an LCG.
Proposal 6  All triggered DSRs for a LCG shall be cancelled when RRC signalling disables delay status reporting for an LCG.
For data volume calculation for DSR, UE needs to report the data volume of packets for which the remaining time values are less than a threshold. Currently, the BSR reporting taken the total amount of PDCP data volume and RLC data volume pending for transmission into consideration. More specifically, PDCP will take the following into consideration for data volume calculation for which the remaining discardTimer values are less than a threshold: the PDCP SDUs for which no PDCP Data PDUs have been constructed, the PDCP Data PDUs that have not been submitted to lower layers, the PDCP SDUs or PDCP Data PDUs to be retransmitted because of PDCP entity re-establishment， Uplink data switching or Data recovery.
Proposal 7    PDCP will take the following into consideration for Data volume calculation for which the remaining discardTimer values are less than a threshold:
· for AM DRBs, the PDCP SDUs to be retransmitted;

· for AM DRBs, the PDCP Data PDUs to be retransmitted;

For control PDU in PDCP or in RLC, we do not think it should be counted into delay-critical data volume as DSR reporting is triggered when remaining delay of a PDU/PDU set is below a NW configured threshold while for control PDU, it is not associated with any discarding timer, not to mention how to judge whether remaining delay is below a NW configured threshold. 
Proposal 8    PDCP/ RLC Control PDU shall not be included in the data volume calculation for DSR
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1    DSR can trigger SR/RACH if no UL-SCH resources are available for the DSR.

Proposal 2    Any SR configuration may be used for an SR triggered by DSR.
Proposal 3  A DSR shall be triggered if the following events occur for activated cell group:
-
delay-critical UL data, for a logical channel which belongs to an LCG configured for DSR, becomes available to the MAC entity; and either

-
this delay-critical UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available delay-critical UL data which belong to any LCG configured for DSR; or

-
none of the logical channels which belong to an LCG contains any available delay-critical UL data.

Proposal 4    A MAC PDU shall contain at most one DSR MAC CE, even when multiple events have triggered a DSR.
Proposal 5    Retransmission of DSR MAC CE is not needed.
Proposal 6  All triggered DSRs for a LCG shall be cancelled when RRC configures disenabling delay status reporting for an LCG
Proposal 7    PDCP will take the following into consideration for Data volume calculation for which the remaining discardTimer values are less than a threshold:
· for AM DRBs, the PDCP SDUs to be retransmitted;

· for AM DRBs, the PDCP Data PDUs to be retransmitted;

Proposal 8    PDCP/ RLC Control PDU shall not be included in the data volume calculation for DSR
4 References
[1] RAN2 123-bis meeting minutes

[2] [POST123bis][024][XR] 38.321 Running CR (Qualcomm)
R2-2311977

3/4


