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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In RAN2#123bis meeting, the following agreements are made on delay status reporting [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 RAN2#124 meeting, the following agreements are made on DSR [2]:
Agreements on BSR/DSR
11. Remaining time field range is 1 to 64 and 6 bits in DSR MAC CE. Update value in RRC to align.

Agreements:
1. No dedicated SR configuration for DSR will be introduced, we use the same SR configuration for BSR
2. UE triggers SR after a DSR is triggered, if there is no PUSCH available to send the DSR MAC CE and there is no pending SR already triggered for this LCH.
3. If a MAC PDU is large enough to include all PDUs/SDUs within the triggering threshold from the LCGs that have pending DSRs, the UE shall not include DSR MAC CE in the MAC PDU
4. A pending DSR is cancelled if all the data within the triggering threshold is discarded or transmitted
5. DSR with a remaining time value zero ms for all LCG is not transmitted. The shortest non-zero remaining time is reported for a LCG. 
6. UE cancels all pending DSRs upon MAC reset
In this contribution, we would like to discuss some remaining issues on delay status reporting. 
[bookmark: OLE_LINK626][bookmark: OLE_LINK627][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Discussion 
 DSR trigger
In Rel-18 MAC specification [3], DSR trigger is described as below:
	If an LCG is configured for delay status reporting, the MAC entity shall:
1> if the smallest remaining value of the PDCP discardTimers among all the data buffered for the LCG that has not been transmitted in any MAC PDU or reported as data volume in a DSR MAC CE becomes below remainingTimeThreshold of the LCG; and
1>	if there is no DSR pending for the LCG since the last transmission of a DSR MAC CE:
2> trigger a DSR for the LCG.


In the first DSR trigger condition, as highlighted in yellow, the remaining time of all the data buffered for the LCG that has not been transmitted in any MAC PDU will be considered. An issue that can be discussed is whether the data buffered for the LCG that has been transmitted but not yet confirmed successful should be considered for DSR triggering. For example, there could be buffered PDCP SDUs which has been transmitted in a MAC PDU, but the successful delivery of their corresponding PDCP Data PDU has not been confirmed by lower layers. In our understanding, the remaining time of these buffered PDCP SDUs should also be considered for DSR triggering, since they have not been successfully transmitted. If these buffered PDCP SDUs are excluded from DSR triggering, DSR may not be triggered when the values of their PDCP discardTimers becomes below remainingTimeThreshold of the LCG. In this case, the PDB/PSDB of these PDCP SDUs will not be fulfilled. 
Proposal 1: The remaining time of the buffered PDCP SDUs that has been transmitted in any MAC PDU but for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by lower layers is considered for DSR triggering.
Another issue is whether “since the last transmission of a DSR MAC CE” in the second condition of DSR triggering, as highlighted in blue above, is essential. 



Figure 1 Example of DSR trigger
Figure 1 shows an example. At first, assuming that DSR1 is triggered for LCG1, if there is UL-SCH resource available for new transmission which can accommodate the DSR MAC CE plus its subheader, the DSR MAC CE can be generated and delay information for LCG1 can be reported in the DSR MAC CE. Between the MAC PDU (including the DSR MAC CE) assembly and the MAC PDU transmission, DSR2 may be triggered for LCG2 if the conditions for DSR trigger are met. After the MAC PDU including the DSR MAC CE is transmitted, based on the current MAC specification, DSR1 is cancelled, but DSR2 is not cancelled. Later, if the first condition for DSR trigger is met for LCG2, as there is no pending DSR for LCG2 since the last transmission of the DSR MAC CE, another DSR will be triggered for LCG2. 
In our opinion, the later DSR trigger for the same LCG is unnecessary, since the previous DSR for LCG2 is still pending. Hence, we propose to delete “since the last transmission of a DSR MAC CE” or replace “since the last transmission of a DSR MAC CE” with “since the last generation of a DSR MAC CE”, so that no DSR will be triggered for LCG2 in the above case.  
Proposal 2: “since the last transmission of a DSR MAC CE” in the second condition of DSR trigger is removed or replaced with “since the last generation of a DSR MAC CE”. 
If Proposal 1 and Proposal 2 can be agreed, the text proposal (TP1) to TS38.321 for DSR trigger is shown as below. 
	If an LCG is configured for delay status reporting, the MAC entity shall:
1> if the smallest remaining value of the PDCP discardTimers among all the data buffered for the LCG that has not been successfully transmitted (i.e., the successful delivery of the corresponding PDCP Data PDU has not been confirmed by lower layers) in any MAC PDU or reported as data volume in a DSR MAC CE becomes below remainingTimeThreshold of the LCG; and
1>	if there is no DSR pending for the LCG since the last transmission of a DSR MAC CE:
2> trigger a DSR for the LCG.


Proposal 3: RAN2 adopts TP1 to TS38.321 for DSR trigger. 

 Reported LCGs in DSR MAC CE
In the current Rel-18 MAC specification [3], neither the descriptions on DSR procedure nor the descriptions on the DSR MAC CE specify which LCGs are reported with their respective delay information in the DSR MAC CE. 
Since companies may have different understandings on the reported LCG in the DSR MAC CE, we think it necessary to specify it explicitly in the MAC specification. 
The following options may be considered for the reported LCGs in the DSR MAC CE:
· Option 1: the LCGs which are configured with delay status reporting. 
· Option 2: the LCGs which are configured with delay status reporting and have data available for transmission. 
· Option 3: the LCGs which are configured with delay status reporting and have buffered data with the smallest remaining value of the PDCP discardTimers lower than the threshold, i.e., the LCGs for which DSR have been triggered. 
Option 1 is the simplest option among the three options. However, the reported LCGs in option 1 may have no data available for transmission. In this case, reporting of the delay information for these LCG would cause more signalling overhead. 
On the other hand, option 3 reports the LCGs for which DSR have been triggered, i.e., the LCGs with delay-critical data for transmission. This option may have the least signalling overhead among the three options, but the UE would take more efforts on determining the LCGs with the remaining time below the threshold at the time of DSR reporting. 
Option 2 is a trade-off between option 1 and option 3 in terms of signaling overhead. It can provide more information on the remaining time of the LCGs for which no DSR is pending, compared with option 3. 
From our perspective, since option 2 can provide information on the remaining time for LCGs which have data available for transmission and the complexity of option 2 is similar to BSR, option 2 is preferred. 
Proposal 4: The LCGs which are configured with delay status reporting and have data available for transmission are reported in the DSR MAC CE. 
If proposal 4 can be agreed, the following text proposal (TP2) to TS38.321 can be adopted: 
	5.4.9	Delay status reporting
The Delay Status Reporting (DSR) procedure is used to provide the serving gNB with delay status of LCGs. This delay status for an LCG includes remaining time, which is the smallest remaining value of the PDCP discardTimers among SDUs buffered for the LCG as specified in clause 7.3 in TS 38.323 [4], and the total amount of delay-critical UL data for the LCG according to the data volume calculation procedure specified in clause 5.5 in TS 38.322 [3] and clause 5.6 in TS 38.323 [4] for the associated RLC and PDCP entities, respectively.
RRC controls the DSR procedure by configuring the following parameter:
-	remainingTimeThreshold: the threshold on remaining time for triggering a DSR for an LCG.
If an LCG is configured for delay status reporting, the MAC entity shall:
3> if the smallest remaining value of the PDCP discardTimers among all the data buffered for the LCG that has not been transmitted in any MAC PDU or reported as data volume in a DSR MAC CE becomes below remainingTimeThreshold of the LCG; and
1>	if there is no DSR pending for the LCG since the last transmission of a DSR MAC CE:
4> trigger a DSR for the LCG.
If there is at least one DSR pending, the MAC entity shall:
1> if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the DSR MAC CE plus its subheader as a result of logical channel prioritization:
2>	instruct the Multiplexing and Assembly procedure to generate the DSR MAC CE including all LCGs which are configured with delay status reporting and have data available for transmission;
1>	else if there is no pending SR already triggered by the DSR procedure for the same logical channel as of this DSR:
2>	trigger a Scheduling Request.
NOTE:	The availability of UL-SCH resources for the transmission of the DSR MAC CE follows the same critieria specified in clause 5.4.5.


Proposal 5: RAN2 adopts TP2 to TS38.321 for the reported LCG in DSR MAC CE.

Conclusion
[bookmark: OLE_LINK3]In this contribution, we have discussed some remaining issues on delay status reporting. We have the following proposals: 
Proposal 1: The remaining time of the buffered PDCP SDUs that has been transmitted in any MAC PDU but for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by lower layers is considered for DSR triggering.
Proposal 2: “since the last transmission of a DSR MAC CE” in the second condition of DSR trigger is removed or replaced with “since the last generation of a DSR MAC CE”. 
Proposal 3: RAN2 adopts TP1 for DSR trigger. 
Proposal 4: The LCGs which are configured with delay status reporting and have data available for transmission are reported in the DSR MAC CE. 
Proposal 5: RAN2 adopts TP2 for the reported LCG in DSR MAC CE. 
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