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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
DSR related operations and DSR MAC CE design have been introduced in the latest MAC CR [1] and PDCP CR [2] for introduction of XR.
In this contribution, we discuss various remaining issue on the DSR operations and the DSR MAC CE design and propose solutions to address them.
Discussions 
Issues with various procedures related to DSR operations
Issue #1: missing indication of delay-critical PDCP PDU from the PDCP entity to the RLC entity
The RLC entity may not have to directly access the discardTimer associated with a buffered RLC SDU to determine whether the RLC SDU is delay-critical or not. We think that, functionally speaking, delay-critical data should be determined by the PDCP entity, and indicated to the RLC entity if a PDCP PDU associated with the delay-critical data has been submitted to the RLC entity. This helps to simplify the RLC spec and avoid having potentially duplicated or inconsistent definitions of delay-critical data being specified between the PDCP and RLC specs. To capture this, we can introduce an indication of delay-critical PDCP PDU sent from the transmitting PDCP entity to the underlying RLC entity, similar to the discard indication today. Annex A includes the TP in the first changes against the latest PDCP CR to capture this.
Proposal 1. PDCP entity determines whether an SDU is delay-critical or not, and if yes and if an PDCP PDU generated from the delay-critical SDU has been submitted to the RLC entity, indicates to the RLC entity that the PDCP PDU is delay-critical. 
Proposal 2. Capture the above in the PDCP spec by introducing an indication of delay-critical PDCP PDU from the PDCP entity to the RLC entity, similar to the discard indication today.
Proposal 3. Consider adopting the TP of the first changes proposed in Annex A in the next PDCP CR for XR.
Issue #2: BS table selection for DSR
DSR should be allowed to use the refined BS table for an LCG configured with additionalBSR-TableAllowed when the BS level to be reported is within the range of the refined BS table, to obtain the gain from the refined quantization granularities. However, we think that dynamic BS table selection and indication is unnecessary for DSR.
Unlike the Refined BSR, which may have a greater uncertainty w.r.t. to the upper bound of the total data volume to be reported for an LCG (because there is no time limitation on how long, over time, the data have been accumulated), DSR for an LCG is designed for reporting only the delay-critical data volume buffered for the LCG. There is much lower uncertainty w.r.t. the upper bound of the total amount of the data volume that may be accumulated within a period equal to the Remaining Time Threshold. For example, the gNB may estimate the upper bound based on the Remaining Time Threshold and the data rate(s) (e.g., GFBR or MFBR, which is known to the gNB) of the respective QoS flow(s) mapped to the LCG is predictable. Therefore, the gNB should be able to determine whether a BS level reported in the DSR for the LCG is always (or with a high confidence always) within the range of the refined BS table or may be outside the range, when configuring the UE via dedicated RRC signaling. Hence, the gNB is able to configure which BS table the UE should use for the LCG via the same RRC signaling. Such determination should be valid until the source data rate and/or frame rate are changed, at which time another RRC configuration may be warranted to make appropriate adjustments to various configurations of the UE accordingly, providing an opportunity to possibly include a new determination w.r.t. which BS table to use. Therefore, we think it is sufficient to configure which the BS table to use in the DSR, e.g., on a per-LCG basis, via dedicated RRC signaling. Dynamic BT indication in the DSR is unnecessary and only increases signaling overhead. For example, if an LCG is configured with additionalBSR-TableUsed, the Refined BS table is used for the LCG in DSRs; otherwise the legacy 8-bit BS table is used for the LCG in DSRs.
Proposal 4. DSR should be allowed to use the refined BS table for an LCG configured with additionalBSR-TableAllowed (or additionalBSR-TableUsed) when the BS level to be reported is within the range of the refined BS table, to obtain the gain from the refined quantization granularities. However, dynamic BT selection and indication in the DSR is not supported.
Proposal 5. It is sufficient to configure which the BS table to be used by the UE for the DSR, on a per-LCG basis, via dedicated RRC signaling, e.g. if an LCG is configured with additionalBSR-TableUsed, the Refined BS table is used for the LCG in DSRs; otherwise the legacy 8-bit BS table is used for the LCG in DSRs.
Issue #3: missing text associated with delay-critical data volume in Section 5.6 of PDCP CR
Text associated with the delay-critical data volume are missing in Section 5.6 of the latest PDCP CR when the transmitting PDCP entity is associated with at least two RLC entities. Annex A includes the TP in the second changes against the latest PDCP running CR to correct this issue. 
Proposal 6. Consider adopting the TP of the second changes proposed in Annex A in the next PDCP CR for XR.
Issues with DSR MAC CE design
Issue #4: LCG bitmap field design
The LCG bitmap field in the current running MAC CR is an 8-bit field. However, it is practically impossible to have all 8 LCGs be configured for XR UL traffics (the current traffic models in TR 38.838 at most include 3 concurrent XR traffic streams on the UL: video, audio, and pose/control). So, there is room to combine the LCG bitmap with Remaining Time 1 field to save one octet, increasing the chance that a padding DSR can be sent. For example, the LCG bitmap field may include 4 LCGith bits, ranked by LCG index(s) of LCG(s) configured with DSR. Each remaining time field is a 4-bit fields, with details described in the next section. In this way, when there is only one LCG configured with DSR, which is a highly like scenario for supporting an XR service, the DSR MAC CE is only two-octet long, as shown in Figure 1 below, instead of 3-octet if the legacy 8-bit LCG bitmap is used here instead.
[image: ]
Figure 1.
Proposal 7. The LCG bitmap field in the DSR includes 4 LCGith bits, ranked by LCG index(s) of LCG(s) configured with DSR.
Issue #5: Remaining Time field design
There are three questions to be answered for the Remaining Time field design, i.e., the number of bits to represent a Remaining Time field, whether the values of the field are captured by a standardized formula or table, and what are the values.
We think a 4-bit field is sufficient for the Remaining Time field in the DSR. In this way, we can save another octet when the number of LCGs being reported in the DSR is 3, as illustrated in Figure 2 below. 
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Figure 2.
And, we think the quantization granularity doesn’t have to be uniform, i.e., fine granularity is used in the lower value range while a relatively coarse regularity can be used to cover the higher value range as far and as reasonably as possible. For example, with a 4-bit field, the values of the Remaining Time field can be (0, 1], (1, 2], (2, 3], (3, 4], (4, 5], (5, 6], (6, 7], (7, 8], (8, 9], (9, 10], (10, 15], (15, 20], (20, 25], (25, 30], (30, 35], and >35, in a unit of ms. Due to the multiple linear regions, it is simpler to just use a pre-defined table to define the values of the Remaining Time field(s) in the DSR.
Proposal 8. Each Remaining Time field in the DSR is a 4-bit field.
Proposal 9. Values of the Remaining Time field can be defined by using a Remaining Time table to be standardized in the MAC spec.
Proposal 10. Consider a 2-linear-region scheme for specifying the values in the Remaining Time table where fine granularity is used in the lower value range while a relatively coarse regularity is used to cover the higher value range as far and as reasonably as possible, e.g. (0, 1], (1, 2], (2, 3], (3, 4], (4, 5], (5, 6], (6, 7], (7, 8], (8, 9], (9, 10], (10, 15], (15, 20], (20, 25], (25, 30], (30, 35], and >35, in a unit of ms.
[bookmark: _Ref129681832]Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]We propose the following:
Proposal 1. PDCP entity determines whether an SDU is delay-critical or not, and if yes and if an PDCP PDU generated from the delay-critical SDU has been submitted to the RLC entity, indicates to the RLC entity that the PDCP PDU is delay-critical. 
Proposal 2. Capture the above in the PDCP spec by introducing an indication of delay-critical PDCP PDU from the PDCP entity to the RLC entity, similar to the discard indication today.
Proposal 3. Consider adopting the TP of the first changes proposed in Annex A in the next PDCP CR for XR.
Proposal 4. DSR should be allowed to use the refined BS table for an LCG configured with additionalBSR-TableAllowed (or additionalBSR-TableUsed) when the BS level to be reported is within the range of the refined BS table, to obtain the gain from the refined quantization granularities. However, dynamic BT selection and indication in the DSR is not supported.
Proposal 5. It is sufficient to configure which the BS table to be used by the UE for the DSR, on a per-LCG basis, via dedicated RRC signaling, e.g. if an LCG is configured with additionalBSR-TableUsed, the Refined BS table is used for the LCG in DSRs; otherwise the legacy 8-bit BS table is used for the LCG in DSRs.
Proposal 6. Consider adopting the TP of the second changes proposed in Annex A in the next PDCP CR for XR.
Proposal 7. The LCG bitmap field in the DSR includes 4 LCGith bits, ranked by LCG index(s) of LCG(s) configured with DSR.
Proposal 8. Each Remaining Time field in the DSR is a 4-bit field.
Proposal 9. Values of the Remaining Time field can be defined by using a Remaining Time table to be standardized in the MAC spec.
Proposal 10. Consider a 2-linear-region scheme for specifying the values in the Remaining Time table where fine granularity is used in the lower value range while a relatively coarse regularity is used to cover the higher value range as far and as reasonably as possible, e.g. (0, 1], (1, 2], (2, 3], (3, 4], (4, 5], (5, 6], (6, 7], (7, 8], (8, 9], (9, 10], (10, 15], (15, 20], (20, 25], (25, 30], (30, 35], and >35, in a unit of ms.
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Annex A: P-CR against the latest PDCP CR for XR [2]

Start of changes
[bookmark: _Toc12616345][bookmark: _Toc37126959][bookmark: _Toc46492072][bookmark: _Toc46492180][bookmark: _Toc139052329]5.6	Data volume calculation
For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider the following as PDCP data volume:
-	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 Control PDUs;
-	for AM DRBs, the PDCP SDUs to be retransmitted according to clause 5.1.2 and clause 5.13;
-	for AM DRBs, the PDCP Data PDUs to be retransmitted according to clause 5.5.
Start of the first changes
[For the purpose of MAC delay status reporting, the transmitting PDCP entity shall consider the following as delay-critical PDCP data volume]:
-	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;
[-	else:
-	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.]
For the purpose of MAC delay status reporting, the transmitting PDCP entity shall indicate, to the lower layer, that the following PDCP PDUs are delay-critical:
-	if pdu-SetDiscard is configured:
-	the PDCP Data PDUs that contain the PDCP SDUs belonging to the delay-critical PDU Sets and have been submitted to lower layers;
-	else:
-	the PDCP Data PDUs that contain the delay-critical PDCP SDUs and have been submitted to lower layers.
Editor's Notes: it is a placeholder for new mechanism. Depending on further progress, the exact procedure and location of this text may need to be changed.
Editor's Notes: it is FFS whether the PDCP Control PDUs, the PDCP SDUs and PDCP Data PDUs to be retransmitted for AM DRBs are considered for delay-critical PDCP data volume.
End of the first changes and Start of the second changes
If the transmitting PDCP entity is associated with at least two RLC entities, when indicating the (delay-critical) PDCP data volume(s) to a MAC entity for BSR triggering and Buffer Size calculation (as specified in TS 38.321 [4] and TS 36.321 [12]), the transmitting PDCP entity shall:
-	if the PDCP duplication is activated for the RB:
-	indicate the (delay-critical) PDCP data volume(s) to the MAC entity associated with the primary RLC entity;
-	indicate the (delay-critical) PDCP data volume(s) excluding the PDCP Control PDU to the MAC entity associated with the RLC entity other than the primary RLC entity activated for PDCP duplication;
-	indicate the (delay-critical) PDCP data volume(s) as 0 to the MAC entity associated with RLC entity deactivated for PDCP duplication;
-	else (i.e. the PDCP duplication is deactivated for the RB or the RB is a DAPS bearer):
-	if the split secondary RLC entity is configured; and
-	if the respective total amount of (delay-critical) PDCP data volume(s) and (delay-critical) RLC data volume(s) pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	indicate the (delay-critical) PDCP data volume(s) to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the split secondary RLC entity;
-	indicate the (delay-critical) PDCP data volume(s) as 0 to the MAC entity associated with RLC entity other than the primary RLC entity and the split secondary RLC entity;
-	else, if the transmitting PDCP entity is associated with the DAPS bearer:
-	if the uplink data switching has not been requested:
-	indicate the (delay-critical) PDCP data volume(s) to the MAC entity associated with the source cell;
-	else:
-	indicate the (delay-critical) PDCP data volume(s) excluding the PDCP Control PDU for interspersed ROHC feedback associated with the source cell to the MAC entity associated with the target cell;
-	indicate the (delay-critical) PDCP data volume(s) of PDCP Control PDU for interspersed ROHC feedback associated with the source cell to the MAC entity associated with the source cell;
-	else:
-	indicate the (delay-critical) PDCP data volume(s) to the MAC entity associated with the primary RLC entity;
-	indicate the (delay-critical) PDCP data volume(s) as 0 to the MAC entity associated with the RLC entity other than the primary RLC entity.
End of the second changes and End of changes
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