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In XR WI [1], it is agreed to enhance the BSR operation including the new BSR table and to define additional delay status reporting.
	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);


In this contribution, we show our views on including following aspects on delay status report.
	For MAC, we have:
-	Format (including type of LCID) and logical channel priority of the new BSR MAC CE, and whether it should include a truncated version too;
-	Format (including type of LCID) and logical channel priority of the DSR MAC CE;
-	Format (including type of LCID), initial state, and payload of the PSI-Based PDU Discard Activation/Deactivation MAC CE;
-	Range of the new BSR table;
-	Whether to define an explicit formula to ensure no rounding error in the modulus operation in the new DRX formula;
-	Whether/how to capture unused and/or invalid CG occasion in UL grant reception;
-	Whether to have a separate clause for the new BSR MAC CE or capture it in the legacy clause on BSR MAC CE;
-	UE procedures after a DSR is triggered, e.g. whether to trigger SR, cancelation, etc;
-	Whether to cancel pending DSR during MAC reset;
-	Whether to support non-integer periodicity for multi-PUSCH CG;
-	Whether to specify rules for the determination of unused CG occasions;

For RLC, we have the following open issues, all related to DSR:
-	How to determine delay critical data in RLC, e.g. based on indication from PDCP;
-	For the SDU(s) stored in RLC with discardTimer expired, but has not been discarded, whether these data should be calculated in the data volume in RLC for DSR;
-	Whether RLC data PDU(s) pending for RLC AM retransmission shall be included in the data volume calculation in RLC for DSR.

For PDCP, we have:
-	Dependencies between PDU Set discard and PSI based SDU discard;
-	Concurrent running of discardTimer and discardTimerForLowImportance;
-	Handling of discardTimer when a PDCP SDU is discarded by ACK in PDCP status report if PDU Set discard is configured;
-	What should be considered in delay-critical PDCP data volume.
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Delay-critical PDCP data volume
According to the XR PDCP running CR, the delay-critical PDCP data volume calculated in PDCP layer includes following if pdu-SetDiscard is configured.
-	the PDCP SDUs belonging to the delay-critical PDU Sets for which no PDCP Data PDUs have been constructed;
-	the PDCP Data PDUs that contain the PDCP SDUs belonging to the delay-critical PDU Sets and have not been submitted to lower layers;

However, it is not concluded whether the PDCP Control PDUs, the PDCP SDUs, and PDCP Data PDUs to be retransmitted for AM DRBs are considered as the delay-critical PDCP data volume. 
In PDCP, there are four types of the PDCP Control PDU, i.e., a PDCP status report, an interspersed ROHC feedback, an EHC feedback, and a UDC feedback.
In the compression mechanism, the PDCP Control PDU carries the important information for synchronization between the compressor and de-compressor, e.g., compressed header information, full header information, or indication of synchronization. In order to prevent the de-synchronization between the compressor and de-compressor, the PDCP Control PDU should be transmitted as soon as possible. In this sense, the PDCP entity is expected to prioritize the transmission of the PDCP Control PDU associated with the compression mechanism over the transmission of the delay-critical SDUs and PDUs.
The PDCP status report is triggered when the PDCP re-establishment is performed during reconfiguration with sync in order to prevent the transmission of the duplicated PDCP PDUs. For this, it is required that the PDCP entity transmits the PDCP status report first, and then the PDCP entity transmits the PDCP SDUs and PDCP PDUs. That is, the PDCP entity is also expected to prioritize the transmission of the PDCP status report over the transmission of the delay-critical SDUs and PDUs. 
With the above understanding in mind, if the PDCP Control PDUs are not considered as the delay-critical PDCP data volume, the UL grant provided by the network only considering delay-critical SDUs and PDUs may be consumed by the PDCP Control PDU, which may lead to discard of the delay-critical SDUs and PDUs due to the transmission delay.
One may argue that the network may properly schedule the UL grant by considering the PDCP Control PDUs. However, since the PDCP Control PDUs are not frequently transmitted, the network is hard to predict when the UE generates the PDCP Control PDUs associated with the compression mechanism. In addition, even if the network can know when the UE generates the PDCP status report, the network is hard to predict the size of the PDCP status report because the size of the PDCP status report can be varied, e.g., minimum size is 5 bytes and the maximum size is 9,000 bytes.
Therefore, all PDCP Control PDUs should be considered as delay-critical PDCP data volume in order to receive the proper UL grant.
Proposal 1. The PDCP Control PDUs should be considered as delay-critical PDCP data volume.
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In addition, for the PDCP SDUs and PDCP PDUs to be retransmitted for AM DRBs, we think it should also be considered as delay-critical PDCP data volume. Since the PDCP entity is expected to prioritize the PDCP SDUs and PDCP PDUs to be retransmitted over the delay-critical SDUs and PDUs to be initially transmitted, there is no reason to exclude them for the delay-critical PDCP data volume.
Proposal 2. The PDCP SDUs and PDCP Data PDUs to be retransmitted for AM DRBs should be considered as the delay-critical PDCP data volume.

Delay-critical RLC data volume
In the current RLC specification, the transmission priority is specified in 5.2.3.1.1 as follows.
	The transmitting side of an AM RLC entity shall prioritize transmission of RLC control PDUs over AMD PDUs. The transmitting side of an AM RLC entity shall prioritize transmission of AMD PDUs containing previously transmitted RLC SDUs or RLC SDU segments over transmission of AMD PDUs containing not previously transmitted RLC SDUs or RLC SDU segments.



During the [POST123bis#][27] email discussion, it was discussed whether to consider an AMD PDU containing previously transmitted RLC SDUs or RLC SDU segments as the delay-critical RLC data volume if the discard indication is received for the AMD PDU (called ‘unnecessary AMD PDU’ hereinafter). However, it is not concluded yet.
We think the unnecessary AMD PDUs shall also be considered as the delay-critical RLC data volume, because they are prioritized over the AMD PDUs containing not previously transmitted RLC SDUs or RLC SDU segments.
Proposal 3. AMD PDUs containing previously transmitted RLC SDUs or RLC SDU segments should be considered as the delay-critical RLC data volume even if the discard indication is received for the AMD PDUs.

In addition, the RLC entity prioritizes the transmission of RLC Control PDUs over the transmission of the AMD PDUs that are not previously transmitted to the lower layer. Thus, the RLC Control PDU should also be considered as the delay-critical RLC data volume.
Proposal 4. The RLC Control PDUs should be considered as the delay-critical RLC data volume.

What to report as the delay-critical PDCP data volume if the PDU Set discard is not configured
In RAN2#123bis meeting, the following agreements were made with an FFS point on what to report the delay-critical data volume if the PDU Set discard is not configured.
	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.



If the PDU Set discard is not configured, there is no reason to consider the status of other PDCP SDUs belonging to the PDU Set. Then, it is obvious that only the PDCP SDUs which have remaining time shorter than the threshold need to be considered as the delay-critical PDCP data volume, together with other packets considered in P1~P2. 
Proposal 5. If the PDU Set discard is not configured, the following shall be considered as delay-critical PDCP data volume (potentially with P1 and P2): 
· the delay-critical PDCP SDUs for which no PDCP Data PDUs have been constructed.
· the PDCP Data PDUs that contain the delay-critical PDCP SDUs and have not been submitted to lower layers.

Delay Status Report and BSR
In RAN2#123 meeting, it is agreed that DSR is transmitted independently from the BSR:
	Working assumption: Define a new separate MAC CE for DSR (remaining delay and associated data volume) reporting, e.g. DSR reporting is not coupled with BSR reporting. Detailed Definition of associated data volume is FFS. 



Although the delay status report includes the amount of data for delay information, it should not be mixed with the existing BSR operation, since the purpose of the report is different:
· Delay status report is to report the amount of data associated with the remaining time e.g., which should be transmitted within the short remaining time
· BSR is to report the total amount of available data regardless of the associated delay information.

In other words, although the delay status report is triggered and transmitted, the additional BSR may be needed, in order to report the total amount of data for each LCG. On the other hand, when the delay status report is triggered, it is still needed even though the BSR is transmitted, in order to report the amount of data associated with remaining time, e.g., which is needed to be transmitted in short delay.
In addition, given that DSR is triggered when remaining delay of a PDU/PDU Set is lower than the NW configured threshold, DSR triggering condition is quite different from the BSR trigger. In this sense, since it would be very complicated if DSR is coupled with BSR, DSR should be transmitted independently from BSR. 
Proposal 6. Confirm the Working Assumption: Define a new separate MAC CE for DSR (remaining delay and associated data volume) reporting, e.g. DSR reporting is not coupled with BSR reporting.

Then, the whole procedure for DSR should be determined, including the additional triggering conditions, transmission procedure, and cancellation of triggered DSR, based on the existing BSR procedure.

Triggering of Delay Status Report
In RAN2#123bis meeting [2], it is agreed that DSR is triggered when the remaining time of PDU is lower than the threshold
	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.  
One threshold per LCG for triggering purposes is enough for delay status report




Meanwhile, in the MAC CR, it was remained as FFS on whether the additional triggering condition is needed, e.g., periodically triggered DSR.
In our view, the DSR is to report the amount of delay-critical data as a last warning, in order to request the uplink grant before the remaining time is expired. Therefore, given that the detailed information on the buffer status is already provided in existing BSR, there is no need to transmit DSR frequently, unless it is essential. Rather, if the DSR is transmitted more than one times with different triggering conditions, it would cause additional overhead without giving the additional information for the uplink scheduling. Therefore, it would be sufficient to transmit the DSR only if it is really needed, i.e., when the smallest remaining time is less than the preconfigured threshold.
Proposal 7. Do not define additional triggering condition for DSR.

Transmission of Delay Status Report
According to the current TS 38.321, for BSR procedure, BSR MAC CE is transmitted as follows if the regular BSR is triggered:
· If the UL-SCH resource can accommodate the BSR plus its subheader, the BSR is transmitted.
· If the UL-SCH resource cannot accommodate the BSR plus its subheader, and
· If the SR timer is not running, SR is triggered
· When SR is triggered but if there is no valid SR resource, RA is initiated.

In general, similar principle for BSR can be applied to DSR transmission. Therefore, if the DSR is triggered and the UL-SCH resource can accommodate the DSR plus its subheader according to the logical channel prioritization, the DSR should be transmitted.
Proposal 8. When DSR is triggered and not cancelled, DSR MAC CE is transmitted if the UL-SCH resource can accommodate the DSR MAC CE plus its subheader according to the logical channel prioritization

Once DSR is triggered, corresponding DSR MAC CE should be transmitted as early as possible, in order to ensure that network schedules the uplink grant for the delay-critical data before the remaining time is expired. In this sense, if the UL-SCH resource cannot accommodate the DSR MAC CE plus its subheader, it would be better to trigger SR prior to the initiation of Random Access, in order to reduce the delay for Random Access procedure to transmit the DSR MAC CE.
Proposal 9. If the UL-SCH resource cannot accommodate the DSR MAC CE plus its subheader, SR is triggered.

However, it is ambiguous whether SR resource defined for each logical channel is reused for DSR transmission or new SR resource should be defined for DSR. In the current BSR operation, if SR is triggered in order to transmit BSR, SR is transmitted using the valid SR PUCCH resource associated with the logical channel.
On the other hand, when the DSR is triggered, the DSR MAC CE should be transmitted as early as possible in order to receive the corresponding uplink grant for the delay-critical data within the short remaining time. Therefore, it is not reasonable to restrict SR resource only for the corresponding logical channel, which may cause additional delay for transmission of SR triggered by DSR.
In addition, since it is agreed to define the DSR procedure separately from the existing BSR operation as a working assumption, it may not be reasonable to apply the same SR prohibit timer for DSR with BSR. For example, if the SR is triggered for one logical channel because of the BSR triggering condition, the SR prohibit timer would be started. After that, if the DSR is triggered because of the remaining time less than the threshold for the same logical channel, the corresponding DSR would not be transmitted, since the SR prohibit timer is already running because of the BSR transmission prior to the DSR trigger. In this case, the DSR may not be transmitted due to the delayed SR and the delay-critical data would be discarded if the remaining time expires. 
Therefore, the separated SR configuration seems beneficial in order to request the uplink resource for DSR quickly using the separated SR resource and SR prohibit timer.
Proposal 10. Define the dedicated SR configuration for DSR.

Cancellation of delay status report
In our view, followings are considered for data volume calculation of the delay-critical data, but these are not considered to trigger DSR:
· PDCP control PDU; and
· RLC control PDU; and
· unnecessary AMD PDU, i.e., AMD PDUs containing previously transmitted RLC SDUs or RLC SDU segments, even though the discard indication is received for the AMD PDUs
On the other hand, the cancellation of DSR can be defined using same principle with BSR cancellation, e.g., when the UL grant(s) can accommodate all pending delay-critical data available for transmission.
However, for the case of discard operation, additional condition should be specified in order to check whether the triggering condition of DSR is still met. For example, if DSR is triggered and then the corresponding PDU Set is discarded due to the discard timer expiry, unnecessary AMD PDUs can be remained in RLC buffer. In this case, triggered DSR would not be cancelled and DSR MAC CE will be transmitted even though urgent scheduling is not needed for unnecessary AMD PDUs. If the DSR MAC CE is transmitted even though there is no urgent data, it degrades the network scheduling efficiency and causes additional overhead, which is not desirable.
Therefore, in order to avoid unnecessary transmission of DSR MAC CE, when a SDU or PDU Set is discarded, UE needs to cancel the triggered DSR if there is no data in UL buffer which can trigger DSR, i.e., buffered data associated with non-zero remaining time less than threshold. 
Proposal 11. Cancel the delay status report in following cases:
· When the UL grant(s) can accommodate all pending delay-critical data available for transmission, or
· If there is no more buffered data associated with non-zero remaining time until PDCP discard timer expiry is less than threshold, after a SDU or PDU Set is discarded

DSR reporting on congestion scenario
In case of the congestion scenario, i.e., when the psi-BasedDiscard is activated, it can be assumed that the uplink resource is not enough to allocate scheduling for the buffered data. In other words, additional information using DSR may not be useful to the network, since the network is already notified that the amount of uplink resource is not sufficient for the buffered data. Rather, the additional overhead of DSR MAC CE would make the situation worse in the congestion scenario since the uplink resource is not sufficient.
In addition, when the psi-BasedDiscard is activated, the PDCP would apply the shorter discard timer for low importance SDUs (e.g., discardTimerForLowImportance). However, if the DSR is triggered in the congestion scenario, more DSR would be triggered for the low importance SDUs, which is not reasonable since the low importance SDUs may not be essential in congestion scenarios.
Therefore, the DSR should not be triggered when the psi-BasedDiscard is activated.
Proposal 12. Do not trigger DSR when the psi-BasedDiscard is activated.

In addition, if the DSR is triggered and then psi-BasedDiscard is activated, it is ambiguous whether the triggered DSR should be transmitted or not, since the information of DSR MAC CE is generated at the time of the initial transmission of DSR, which is after the activation of psi-BasedDiscard.
	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.




That is, if the DSR is transmitted after the psi-BasedDiscard is activated, the delay-critical data volume may include the data volume for low importance PDU Sets with the reduced discard timer value (i.e., discardTimerForLowImportance). However, given that the discard timer is reduced for the lower importance PDU Sets since it is not essential in the congestion scenario, it is not reasonable to determine the low importance PDU Set with the reduced discard timer value as a delay-critical data. 
In addition, as mentioned above, the additional transmission of DSR does not provide additional information to the network, since the network already knows that the allocated grant is not enough to the UE when the congestion situation is occurred. In other words, it is not needed to transmit DSR during the congestion situation, i.e., when the psi-BasedDiscard is activated. Therefore, when psi-BasedDiscard is activated, triggered DSR should be cancelled, since the DSR MAC CE is no longer useful to the network.
Proposal 13. Cancel the triggered DSR if psi-BasedDiscard is activated.

Impact on intra-UE prioritization
In RAN2#122, it was FFS whether the intra-UE prioritization should be considered when the DSR is triggered:
	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 detail, when the DSR MAC CE is generated, but the DSR MAC CE is not transmitted due to the intra-UE prioritization, the DSR MAC CE is transmitted using next available uplink grant. In this case, the transmission of MAC PDU including DSR MAC CE is considered as a new transmission. However, some may argue that the network would misunderstand the transmitted DSR MAC CE, causing the inappropriate uplink grant allocation based on the outdated DSR MAC CE information.
Specifically, there are two cases that the uplink grant to transmit DSR MAC CE is deprioritized due to intra-UE prioritization:
· Case 1: The uplink grant for DSR MAC CE is deprioritized after the PUSCH transmission is initiated, i.e., the transmission is cancelled by CI-RNTI, when autonomousTx is configured
· Case 2: The uplink grant for DSR MAC CE is deprioritized due to lower priority than other uplink grant

For Case 1, it is true that the generated DSR MAC CE cannot be transmitted and it could be transmitted in the next configured uplink grant as a new transmission. However, since the transmission is cancelled by the network indication (i.e., by CI-RNTI), the network already knows that DSR MAC CE may be cancelled. Therefore, no special handling is needed for the intra-UE prioritization and the network implementation can handle this scenario, e.g., by considering that the DSR MAC CE is generated at the time of transmission cancelled by CI-RNTI.
For Case 2, it would cause no problem for the content of DSR MAC CE, since the MAC PDU is not generated yet and the content of DSR MAC CE would be generated when the uplink grant is prioritized.
Therefore, considering the impact on these two cases for intra-UE prioritization, no special handling is needed to ensure the generation time point of DSR MAC CE.
Proposal 14. It is up to network implementation to handle the intra-UE prioritization for DSR MAC CE transmission.

Data transmission after the transmitting DSR MAC CE
During the SI phase of XR, it is agreed to report delay information in order to allow the appropriate network scheduling considering remaining time of the buffered data:
	2: RAN2 considers a delay information is useful for XR. FFS if dynamic reporting from UE to network (e.g. via BSR) is needed, or whether PSDB is sufficient. If we have delay information, it needs to distinguish how much data is buffered for which delay value. Stage-3 details (e.g. what’s contained, how the triggering is done) can be discussed in the WI phase.



In other words, DSR MAC CE is to request the uplink grant in order to transmit the delay-critical data within the remaining time until the PDCP discard timer expiry, which is defined based on the PDB/PSDB.
On the other hand, according to the current specification, when the uplink grant is received, the UE transmits the buffered data based on the logical channel priority, as in the legacy procedure. In addition, the delay-aware LCP is not agreed due to the complexity of modifying the current LCP procedure. That is, even though the DSR is triggered and transmitted, the corresponding delay-critical data may not be transmitted, if there is another buffered data (with large remaining time) for higher priority logical channel. In this case, the transmission of DSR does not help the network scheduling to achieve the QoS requirement for XR. 
Observation 1. The purpose the DSR MAC CE would not be achieved and the XR performance would be deteriorated if the non-delay critical data is prioritized.

Therefore, after the DSR is transmitted, the transmission of delay-critical data should be prioritized over other data, given that the purpose of DSR is to request the uplink grant for delay-critical data. In order to ensure the transmission of delay-critical data without modification of the existing LCP procedure, when the uplink grant is received after transmission of DSR, delay-critical data should be transmitted first prior to other data. 
Proposal 15. After the DSR is transmitted, delay-critical data should be transmitted prior to other data. 
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our views on remaining issues of delay status report for XR traffic. In this contributions, following observation is included:
Observation 1. The purpose the DSR MAC CE would not be achieved and the XR performance would be deteriorated if the non-delay critical data is prioritized.
Based on the observation, followings are proposed:
Proposal 1. The PDCP Control PDUs should be considered as delay-critical PDCP data volume.
Proposal 2. The PDCP SDUs and PDCP Data PDUs to be retransmitted for AM DRBs should be considered as the delay-critical PDCP data volume.
Proposal 3. AMD PDUs containing previously transmitted RLC SDUs or RLC SDU segments should be considered as the delay-critical RLC data volume even if the discard indication is received for the AMD PDUs.
Proposal 4. The RLC Control PDUs should be considered as the delay-critical RLC data volume.
Proposal 5. If the PDU Set discard is not configured, the following shall be considered as delay-critical PDCP data volume (potentially with P1 and P2): 
· the delay-critical PDCP SDUs for which no PDCP Data PDUs have been constructed.
· the PDCP Data PDUs that contain the delay-critical PDCP SDUs and have not been submitted to lower layers.
Proposal 6. Confirm the Working Assumption: Define a new separate MAC CE for DSR (remaining delay and associated data volume) reporting, e.g. DSR reporting is not coupled with BSR reporting.
Proposal 7. Do not define additional triggering condition for DSR.
Proposal 8. When DSR is triggered and not cancelled, DSR MAC CE is transmitted if the UL-SCH resource can accommodate the DSR MAC CE plus its subheader according to the logical channel prioritization
Proposal 9. If the UL-SCH resource cannot accommodate the DSR MAC CE plus its subheader, SR is triggered.
Proposal 10. Define the dedicated SR configuration for DSR.
Proposal 11. Cancel the delay status report in following cases:
· When the UL grant(s) can accommodate all pending delay-critical data available for transmission, or
· If there is no more buffered data associated with non-zero remaining time until PDCP discard expiry is less than threshold, after a SDU or PDU Set is discarded
Proposal 12. Do not trigger DSR when the psi-BasedDiscard is activated.
Proposal 13. Cancel the triggered DSR if psi-BasedDiscard is activated.
Proposal 14. It is up to network implementation to handle the intra-UE prioritization for DSR MAC CE transmission.
Proposal 15. After the DSR is transmitted, delay-critical data should be transmitted prior to other data. 
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