
3GPP TSG-RAN WG2 Meeting #124		R2-2311905
Chicago, USA, 13th – 17th Nov. 2023
Source:	vivo
Title:	Discussion on DSR contents
Agenda Item:	7.5.4.1
Document for:	Discussion and Decision
1. Introduction
In RAN2#123bis meeting [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.


According the above agreements and the proposals from companies, there are further the following open issues that need to be further addressed for DSR:
· Data volume calculation when PDU set discard is not configured;
· Quantization of the remaining time;
· Whether remaining time 0 can be reported;
The quantization of the remaining time will be partly covered by [POST123bis][024]. 
In this paper, we will discuss and present our views on the issues not covered by the post-meeting email discussion.
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]Data volume calculation in PDCP
In RAN2#123bis meeting, the data volume calculation based on PDU set was agreed. However, the data volume calculation for non-PDU-set case is still FFS as in above agreements: FFS what to report for the case of not PDU set discard configured. 
When PDU set discard is not configured, the UE is not aware of the PDU set information of the data and the UE should count the delay-critical data volume on PDCP SDU/PDU basis similar to the data volume calculation for the legacy BSR. This means that the UE should count the delay-critical data volume buffered in the PDCP entity per PDCP SDU/PDU basis and count the delay-critical data volume buffered in the RLC entity per RLC SDU/PDU basis. For each PDCP PDU/SDU, when the residual value of the corresponding PDCP discardTimer goes lower than the configured threshold, the PDCP PDU/SDU and the corresponding RLC SDU/PDU should be regarded as delay-critical data. 
Proposal 1 [bookmark: _Toc149922770]If PDU set discard is not configured, the data volume calculation by the PDCP entity should consider the PDCP PDU/SDUs, whose respective residual values of PDCP discardTimer is lower than the configured threshold. 
Furthermore, regarding the detailed delay-critical data volume calculation in PDCP, there is the following open issue identified during CR implementation: 
	4. Whether the following should be considered in delay-critical PDCP data volume
A. PDCP Control PDUs
B. PDCP SDUs to be retransmitted for AM DRBs
C. PDCP Data PDUs to be retransmitted for AM DRBs


According existing multiplexing policy, the above data will be multiplexed into the MAC PDU first upon the MAC PDU construction for a coming UL grant. Hence, these data should be regarded as delay-critical data in case of data volume calculation for DSR:
Proposal 2 [bookmark: _Toc149922771]The following PDCP PDUs/SDUs should be considered in delay-critical PDCP data volume calculation for DSR:
· [bookmark: _Toc149922772]A. PDCP Control PDUs
· [bookmark: _Toc149922773]B. PDCP SDUs to be retransmitted for AM DRBs
· [bookmark: _Toc149922774]C. PDCP Data PDUs to be retransmitted for AM DRBs

2.2. Indication from PDCP to RLC for DSR data volume calculation 
In addition to the data volume calculation in PDCP, DSR should also include the delay-critical data in RLC. In current RLC running CR, the delay-critical data is determined based on indication from PDCP layer. But how to provide such indication from PDCP layer has not been captured in the PDCP running CR. Thus, we need to discuss the indication from PDCP to RLC for the delay-critical data. 
In case PDU set discard is not configured,  the PDCP entity can  identify the delay-critical PDCP PDU per PDCP PDU basis. If the remaining discardTimer value of one PDCP PDU goes below the configured threshold, the PDCP PDU should be considered as delay-critical PDCP PDU. If the PDCP PDU considered as delay-critical data has already been delivered to the RLC entity, the PDCP entity should send a delay-critical data indication to the RLC entity.
Proposal 3 [bookmark: _Toc149922775]If PDU set discard is not configured, for each PDCP PDU that has already been delivered to RLC entity and whose remaining discardTimer goes below the configured threshold, the PDCP entity should send one delay-critical data indication to the RLC entity. 
If PDU set discard is configured, there are the following two options for the PDCP entity to send the delay-critical data indication to the corresponding RLC entity:
· Option 1: per PDU set delay-critical data indication. If any PDCP PDU/SDU of one PDU set is identified as delay-critical data and some PDCP PDUs of the PDU set have already been delivered to the corresponding RLC entity, a delay-critical data indication is sent to RLC entity to indicate that the PDU set is delay critical. Based on the delay-critical data indication, the RLC entity identifies all the RLC SDU/PDUs that belongs the same PDU set and counts these RLC SDU/PDUs in delay-critical data volume calculation for DSR. For this Option, the RLC entity should be aware of the PDU set information of an RLC SDU/PDU.
· Option 2: Per PDCP SDU/PDU delay-critical data indication. If any PDCP PDU/SDU of one PDU set is identified as delay-critical data and some PDCP PDU of the PDU set has already been delivered to the corresponding RLC entity, for each PDCP PDU that belong to the same PDU set and that has been delivered to the RLC entity, the PDCP entity should send a delay-critical data indication to the RLC entity. For this option, there is no need for the RLC entity to be aware of the PDU set information of any RLC SDU/PDU, i.e. the PDU set concept can be transparent to RLC entity.
Based on the discussion in offline [POST123bis][027], most companies think there is no need for RLC layer to identify the PDU set. Based on this, we think the determination of delay-critical data in RLC could be based on the indication from PDCP layer. Thus, option 2 is preferred.  
Proposal 4 [bookmark: _Toc149919479][bookmark: _Toc149922776]If PDU set discard is configured, for any PDU set that has been identified as delay-critical data in PDCP layer, the PDCP entity should send to the RLC entity respective delay-critical data indication for each PDCP PDU that belongs to this PDU set and that has been delivered to the RLC entity. 
After reception of the delay-critical data indication(s), the RLC entity should tag the corresponding RLC SDU/PDU as delay-critical data. Upon the data volume calculation for the DSR generation, for each LCG, the RLC entity should calculate all RLC SDU/PDUs with delay-critical data indications.
Proposal 5 [bookmark: _Toc149551553][bookmark: _Toc149553042][bookmark: _Toc149919481][bookmark: _Toc149922777]Upon DSR generation, the RLC entity should calculate the DSR data volume for each LCG based on the delay-critical indication from PDCP.
2.3. Remaining time calculation in DSR
In RAN2#123bis meeting, it was agreed:
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.
Regarding the remaining time calculation, we need to discuss how the remaining time value is to be derived. A PDCP PDU may have been already delivered to the RLC layer and be buffered by the RLC entity. When the corresponding PDCP discardTimer of a PDCP PDU expires, the PDCP entity may send the RLC entity a discard indication for the PDCP PDU. However, the PDCP PDU, which is indicated to be discarded by the PDCP entity, could be already included into an RLC PDU, and there can be a risk to create RLC SN gap if the RLC PDU is discarded in case of RLC AM/UM mode. To avoid the RLC SN gap, the RLC entity may continue transmit the RLC PDU or its segments. If this happens, the remaining time of oldest packet is zero. However, for real-time XR service, even if the corresponding packet of such PDCP SDU reaches the peer receiver end, it could be probably discarded by the peer receiver due to exceeding e2e delay budget. If such understanding is correct, it is of no use to report the delay of the PDCP SDU whose remaining time has already been exhausted. The DSR should be triggered and generated based on the oldest packet whose PDCP discardTimer is still running, i.e. non-zero remaining time should be reported in DSR.
Proposal 6 [bookmark: _Toc149922778]If DSR is triggered for an LCG, the remaining time of the oldest buffered PDU set/PDU with non-zero value should be reported.
Similar as the BSR reporting, there is one issue on how to quantize the remaining time. This issue is partially covered by [POST123bis][024] but how the quantization table is to be derived should be further addressed.  In our view, to reduce the DSR size, proper quantization table for the delay value is required. The delay quantization table could be either predefined (i.e. static) in specification or provided via RRC signaling, wherein the former option can save signaling overhead for quantization table configuration while the latter option allows the gNB to provide optimal delay quantization according differentiated e2e delay requirement of specific XR traffic. For instance, with the latter option, the gNB can configure the mapping between the entries and the remaining time ranges according the PDB and the remaining time threshold for DSR triggering. Thus, the latter option is slightly preferred. 
Proposal 7 [bookmark: _Toc149835602][bookmark: _Toc149919484][bookmark: _Toc149919485][bookmark: _Toc149919486][bookmark: _Toc149922779]For the remaining time in DSR, the quantization table is generated based on some configurable parameters. 

3. [bookmark: _Toc127283392][bookmark: _Toc127368534][bookmark: _Toc127457995][bookmark: _Toc127458023][bookmark: _Toc149321483][bookmark: _Toc149321484][bookmark: _Toc149321485][bookmark: _Toc149551561][bookmark: _Toc149553050][bookmark: _Toc149557177][bookmark: _Toc149557285][bookmark: _Toc149557334][bookmark: _Toc149557480][bookmark: _Toc149557497]Conclusion
In this contribution, we have discussed the DSR report based on the existing agreements. Based on the above discussions, we have the following proposals:
Proposal 1	If PDU set discard is not configured, the data volume calculation by the PDCP entity should consider the PDCP PDU/SDUs, whose respective residual values of PDCP discardTimer is lower than the configured threshold.
Proposal 2	The following PDCP PDUs/SDUs should be considered in delay-critical PDCP data volume calculation for DSR:
-	A. PDCP Control PDUs
-	B. PDCP SDUs to be retransmitted for AM DRBs
-	C. PDCP Data PDUs to be retransmitted for AM DRBs
Proposal 3	If PDU set discard is not configured, for each PDCP PDU that has already been delivered to RLC entity and whose remaining discardTimer goes below the configured threshold, the PDCP entity should send one delay-critical data indication to the RLC entity.
Proposal 4	If PDU set discard is configured, for any PDU set that has been identified as delay-critical data in PDCP layer, the PDCP entity should send to the RLC entity respective delay-critical data indication for each PDCP PDU that belongs to this PDU set and that has been delivered to the RLC entity.
Proposal 5	Upon DSR generation, the RLC entity should calculate the DSR data volume for each LCG based on the delay-critical indication from PDCP.
Proposal 6	If DSR is triggered for an LCG, the remaining time of the oldest buffered PDU set/PDU with non-zero value should be reported.
Proposal 7	For the remaining time in DSR, the quantization table is generated based on some configurable parameters.
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