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1. Introduction
In RAN2#123bis [1], there were the following agreements regarding DSR:
	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 addition to the FFS in the above agreements, there are following open issues which are not covered by previous discussion:
1. SR configuration and SR triggering;
2. DSR cancellation;
3. Padding DSR.
In this paper, these three issues will be discussed.
2. Discussion
2.1. [bookmark: _Toc131522645][bookmark: _Toc131522564][bookmark: _Toc131522648][bookmark: _Toc133498954][bookmark: _Toc134281634][bookmark: _Toc134284369][bookmark: _Toc134439077][bookmark: _Toc141792788][bookmark: _Toc142039034][bookmark: _Toc142382546][bookmark: _Toc141792789][bookmark: _Toc142039035][bookmark: _Toc142382547][bookmark: _Toc141792790][bookmark: _Toc142039036][bookmark: _Toc142382548][bookmark: _Toc133498957][bookmark: _Toc141792791][bookmark: _Toc142039037][bookmark: _Toc142382549][bookmark: _Toc141792792][bookmark: _Toc142039038][bookmark: _Toc142382550][bookmark: _Toc141792793][bookmark: _Toc142039039][bookmark: _Toc142382551][bookmark: _Toc134281639][bookmark: _Toc134284374][bookmark: _Toc134439082][bookmark: _Toc141792794][bookmark: _Toc142039040][bookmark: _Toc142382552][bookmark: _Toc141792795][bookmark: _Toc142039041][bookmark: _Toc142382553][bookmark: _Toc141792796][bookmark: _Toc142039042][bookmark: _Toc142382554][bookmark: _Toc141792797][bookmark: _Toc142039043][bookmark: _Toc142382555][bookmark: _Toc141792798][bookmark: _Toc142039044][bookmark: _Toc142382556][bookmark: _Toc141793772][bookmark: _Toc141793773][bookmark: _Toc110950146][bookmark: _Toc110960576][bookmark: _Toc146543780][bookmark: _Toc146550402][bookmark: _Toc146636575][bookmark: _Toc146636911][bookmark: _Toc149551553][bookmark: _Toc149553042][bookmark: _Toc127283392][bookmark: _Toc127368534][bookmark: _Toc127457995][bookmark: _Toc127458023]DSR triggered SR 
When DSR is triggered, it is expected that the DSR can be sent to the gNB as soon as possible so that the gNB can perform scheduling accordingly. However, it could happen that there is no UL grant available for the UE when DSR is triggered. Then SR transmission is required to notify the gNB. In such sense, the related SR procedure for DSR transmission should be supported. 
Proposal 1 [bookmark: _Ref149557129][bookmark: _Toc149922325]DSR should be able to trigger SR transmission.
Currently, there is sr-ProhibitTimer per SR configuration and the sr-ProhibitTimer is started upon transmission of SR. In a first aspect, DSR is usually triggered a certain time after the frame burst arrival upon which the regular BSR is usually triggered, which means that there are different transmission time requirements between regular BSR and DSR. In a second aspect, the SR occasion for the SR configuration for regular BSR should match the frame arrival time to facilitate the quick SR transmission after the frame burst arrival. While in case DSR is triggered, it could happen that there is no future SR occasion which is close enough to the DSR triggering time.  In the third aspect, if the DSR and the BSR share the same SR configuration, the sr-ProhibitTimer triggered by the SR transmission for regular BSR could be still running when the DSR is triggered and the SR transmission for DSR could be blocked by the running sr-ProhibitTimer. 
Observation 1 [bookmark: _Toc149922339]The SR transmission for regular BSR and the SR transmission for DSR usually occurs at different time.
Observation 2 [bookmark: _Toc149922340]If the SR occasion for BSR is reused for DSR, it may cause large transmission delay for DSR transmission as the SR is configured to match BSR triggering time.
Observation 3 [bookmark: _Toc149321483][bookmark: _Toc149321484][bookmark: _Toc149321485][bookmark: _Toc149922341]If BSR and DSR use the same SR configuration, the SR transmission for DSR could be blocked by running sr-ProhibitTimer triggered by SR transmission for regular BSR.
To avoid the SR transmission delay for DSR due to SR configuration sharing between BSR and DSR, dedicated SR configuration for DSR should be supported. It is expected that the SR transmission occasion for DSR can match the possible DSR triggering time points so that the UE can send the DSR as quick as possible once DSR has been triggered.
Proposal 2 [bookmark: _Toc149551561][bookmark: _Toc149553050][bookmark: _Toc149557177][bookmark: _Toc149557285][bookmark: _Toc149557334][bookmark: _Toc149557480][bookmark: _Toc149557497][bookmark: _Ref149557137][bookmark: _Toc149922326]Dedicated SR configuration should be configured for DSR report.
If Proposal 1 and Proposal 2 above are agreeable, there is an issue whether the dedicated SR configuration for DSR is configured per LCG or per MAC entity. For the time being, it is not likely that one UE has multiple ongoing delay critical services such as URLLC and XR. In such sense, it can be enough that one UE is just assigned with one SR configuration for DSR transmission. People may argue that per LCH/LCG SR configuration could also be fine and it depends on the network configuration whether all LCGs configured for DSR can share the same SR configuration or be assigned with separate SR configurations. We don’t have strong preference between the two options. Given the time limit in RAN2, we can follow the majority to determine the which option is to be adopted. 
Proposal 3 [bookmark: _Toc149922327]Dedicated SR configuration for DSR can be configured per MAC entity or per LCG/LCH.
2.2. DSR Cancellation
If DSR is configured for one LCG and if one packet which belongs to this LCG has remaining time below the configured threshold, DSR is triggered for this LCG. Once DSR is triggered for one LCG, DSR can be generated and report for the LCG. However, the condition for DSR cancellation has not been discussed yet. As far as our understanding, the DSR could be cancelled in any of the following conditions: the DSR has been transmitted, all delay-critical data has included in the MAC PDU or all delay-critical data has been discarded.
Proposal 4 [bookmark: _Toc149922328] DSR is cancelled in any of the following conditions:
· [bookmark: _Toc149922329]Delay status for all LCGs that meet the respective DSR report conditions have been reported;
· [bookmark: _Toc149922330]There is no delay-critical data for all LCGs that are configured for DSR;
· [bookmark: _Toc149922331]The delay-critical data for all LCGs has been included in the MAC PDU.
2.3. Padding DSR
Currently, if there is still room available in the MAC PDU after including data into the MAC PDU, the UE may include padding BSR into the MAC PDU to update the buffer status in the gNB side. The similar logic can be reused for DSR. If there is still room available and there are delay-critical data at the UE side, the UE should be allowed to send padding DSR to the gNB. The padding DSR can be used to update the delay information to the gNB so that the gNB can arrange proper resource allocation for the rest of delay-critical data at the UE.
Proposal 5 [bookmark: _Toc149922332]If there is still capacity left in the MAC PDU after data filling, the UE should be allowed to use the left capacity for padding DSR transmission.
If padding DSR is supported, truncated DSR MAC CE format should be defined so that the most important delay status can be reported if the available room is not enough to carry the delay information for all LCGs. In this case, the delay status for high priority LCG should be prioritized to be reported.
Proposal 6 [bookmark: _Toc149922333]Truncated DSR MAC CE format should be defined for padding DSR transmission.
It could happen that the UE has both padding BSR and padding DSR, but the available room in the MAC PDU is not enough to accommodate both. Then there is an issue on whether the UE should prioritize padding DSR or padding BSR. This issue can be left for UE implementation.
Proposal 7 [bookmark: _Toc149922334]When the available compacity is only enough for one of padding BSR and padding DSR, whether to transmit padding BSR or Padding DSR can be left for UE implementation.
3. Conclusion
In this contribution, we have discussed the remaining issues for DSR transmission. Based on the above discussions, we have the following observations:
Observation 1	The SR transmission for regular BSR and the SR transmission for DSR usually occurs at different time.
Observation 2	If the SR occasion for BSR is reused for DSR, it may cause large transmission delay for DSR transmission as the SR is configured to match BSR triggering time.
Observation 3	If BSR and DSR use the same SR configuration, the SR transmission for DSR could be blocked by running sr-ProhibitTimer triggered by SR transmission for regular BSR.

Based on the discussions and the observations, we have the following proposals:
Proposal 1	DSR should be able to trigger SR transmission.
Proposal 2	Dedicated SR configuration should be configured for DSR report.
Proposal 3	Dedicated SR configuration for DSR can be configured per MAC entity or per LCG/LCH.
Proposal 4	DSR is cancelled in any of the following conditions:
-	Delay status for all LCGs that meet the respective DSR report conditions have been reported;
-	There is no delay-critical data for all LCGs that are configured for DSR;
-	The delay-critical data for all LCGs has been included in the MAC PDU.
Proposal 5	If there is still capacity left in the MAC PDU after data filling, the UE should be allowed to use the left capacity for padding DSR transmission.
Proposal 6	Truncated DSR MAC CE format should be defined for padding DSR transmission.
Proposal 7	When the available compacity is only enough for one of padding BSR and padding DSR, whether to transmit padding BSR or Padding DSR can be left for UE implementation.
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