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1.	Introduction
Data volume calculation for DSR, i.e. delay-critical PDCP data volume, is introduced for XR in Rel-18. However, this new feature is not considered for duplicated DRBs and split DRBs. This document discusses how to consider delay-critical PDCP data volume when the PDCP entity is associated with at least two RLC entities.

2	Discussion
2.1	Data volume calculation for BSR
Before discussing the issue of data volume calculation for DSR, it is better to understand how the legacy data volume is calculated for BSR. If the transmitting PDCP entity is associated with at least two RLC entities, the following procedure is applied.
	38.323 s5.6
If the transmitting PDCP entity is associated with at least two RLC entities, or with an RLC entity and either an SRAP entity or the N3C, when indicating the PDCP data volume 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:  Duplicated DRB
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity or primary path;
-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the RLC entity other than the primary RLC entity or primary path activated for PDCP duplication;
-	indicate the PDCP data volume 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):  Split DRB
-	if the split secondary RLC entity is configured; and  Split DRB, DV >= Th
-	if the total amount of PDCP data volume and RLC data volume 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 PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the split secondary RLC entity;
-	indicate the PDCP data volume 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 total amount of PDCP data volume, RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the RLC entity, and data volume pending for either transmission in the N3C (if available), or mapped SL RLC entity associated with the SRAP entity, is equal to or larger than ul-DataSplitThreshold:  Split DRB, DV >= Th, SL
-	indicate the PDCP data volume to the MAC entity;
-	else, if the transmitting PDCP entity is associated with the DAPS bearer:  Split DRB, DAPS
-	if the uplink data switching has not been requested:
-	indicate the PDCP data volume to the MAC entity associated with the source cell;
-	else:
-	indicate the PDCP data volume 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 PDCP data volume of PDCP Control PDU for interspersed ROHC feedback associated with the source cell to the MAC entity associated with the source cell;
-	else:  Split DRB, DV < Th
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity or primary path;
-	indicate the PDCP data volume as 0 to the MAC entity associated with the RLC entity other than the primary RLC entity or primary path.



Not considering the sidelink and DAPS, the data volume calculation procedure can be categorized into three cases:
· Case 1: Duplicated DRB
· Case 2: Split DRB, data volume >= ul-DataSplitThreshold
· Case 3: Split DRB, data volume < ul-DataSplitThreshold
In each case, the data volume reported from PDCP to MAC is illustrated in Figure 1.


Figure 1a: data volume calculation for duplicated DRB



Figure 1b: data volume calculation for split DRB when data volume >= threshold



Figure 1c: data volume calculation for split DRB when data volume < threshold

2.2	Data volume calculation for DSR
As can be seen in Figure 1, for BSR, different data volume is reported in different cases. 
For duplicated DRBs, the PDCP Control PDU is always transmitted using the primary RLC entity. Thus, the size of PDCP Control PDU is only reported for the primary RLC entity.
For split DRBs, the data volume is reported for the primary RLC entity, but whether to report the data volume for the split secondary RLC entity depends on the comparison between data volume and threshold.
As the data volume reporting to MAC is complex, it should be discussed first whether the DSR can be configured together with duplicated DRBs or split DRBs. Several options can be considered:
· Option 1: DSR is not configured with duplicated DRBs or split DRBs.
· Option 2: DSR can be configured with duplicated DRBs. However, DSR is not configured with split DRBs
· Option 3: DSR can be configured with split DRBs. However, DSR is not configured with duplicated DRBs.
· Option 4: DSR can be configured with both duplicated DRBs and split DRBs.
Any of the options can work, but we have following opinions:
· Duplicated DRB is introduced to increase the reliability of data transmission. The reliability is also important for delay-critical data transmission. Thus, it would be better to allow duplication for delay-critical data. The same procedure as BSR can be applied for DSR.
· Split DRB is introduced to increase the throughput in dual-connectivity by using both MCG and SCG resources. However, it is questioned whether the high throughput should be ensured for delay-critical data.
· For split DRB, a threshold (i.e. ul-DataSplitThreshold) is used to determine whether data volume should be reported for the split secondary RLC entity. However, this threshold is configured for total data volume, which may be much larger than delay-critical data volume. Thus, if DSR is supported for split DRB, it should be discussed whether a new threshold needs to be introduced for DSR.
· In split DRB, it is commonly understood that radio resource is wasted by double reporting (i.e. data volume is reported for both MCG and SCG, but only one path is used for data transmission). Thus, it should be discussed whether the radio resource wastage is also acceptable for delay-critical data transmission.
· It is commonly understood that the primary RLC entity is more reliable than secondary RLC entities. Thus, it should be discussed whether it is acceptable to transmit the delay-critical data using secondary RLC entity.
Based on the reasoning above, we think Option 2 is preferred way to go.
Proposal 1: DSR can be configured with duplicated DRBs. However, DSR is not configured with split DRBs
Proposal 2: Same data volume calculation procedure for BSR is applied for DSR.
However, if RAN2 decides to support split DRBs for DSR, we have following proposals:
Proposal 3: If split DRB is supported for DSR, delay-critical data volume is always reported for the primary RLC entity.
Proposal 4: If split DRB is supported for DSR, delay-critical data is always transmitted using the primary RLC entity.

3.	Proposals
In this paper, we analyse the legacy data volume calculation for BSR, and based on the analysis, we propose followings for DSR:
Proposal 1: DSR can be configured with duplicated DRBs. However, DSR is not configured with split DRBs
Proposal 2: Same data volume calculation procedure for BSR is applied for DSR.
However, if RAN2 decides to support split DRBs for DSR, we have further proposals as follows:
Proposal 3: If split DRB is supported for DSR, delay-critical data volume is always reported for the primary RLC entity.
Proposal 4: If split DRB is supported for DSR, delay-critical data is always transmitted using the primary RLC entity.

In the Annex, TP is attached for P1~P4. However, it should be noted that DSR with sidelink and DAPS are not considered, which we believe needs to be discussed in the respective sessions.

Annex:	 TP to 38.323
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5.2.1	Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:
-	if discardTimerForLowImportance is configured and PSI based SDU discard is activated, and the PDCP SDU belongs to a low importance PDU Set:
-	start the discardTimerForLowImportance associated with this PDCP SDU;
-	else:
-	start the discardTimer associated with this PDCP SDU (if configured).
NOTE 0:	Identification of PSI of a PDU Set and determination of low importance PDU Set are left up to UE implementation.
For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-	associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;
NOTE 1:	Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.
-	perform header compression of the PDCP SDU using ROHC as specified in the clause 5.7.4 and/or using EHC as specified in the clause 5.12.4;
-	perform uplink data compression of the PDCP SDU as specified in clause 5.14.4;
-	perform integrity protection, and ciphering using the TX_NEXT as specified in the clause 5.9 and 5.8, respectively;
-	set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-SizeUL];
-	increment TX_NEXT by one;
-	submit the resulting PDCP Data PDU to lower layer as specified below.
When submitting a PDCP PDU to lower layer, the transmitting PDCP entity shall:
-	if the transmitting PDCP entity is associated with one SRAP entity:
-	submit the PDCP PDU to the associated SRAP entity;
-	else, if the transmitting PDCP entity is associated with one RLC entity:
-	submit the PDCP PDU to the associated RLC entity;
-	else, if the transmitting PDCP entity is associated with one or more RLC entities and, either one SRAP entity or the N3C:
-	if PDCP duplication is activated for the RB:
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to both the primary path and secondary path, including any associated Uu RLC entities activated for PDCP duplication;
-	else:
-	submit the PDCP Control PDU to the primary path;
-	else (i.e., PDCP duplication is deactivated for the RB):
-	if the total amount of PDCP data volume, RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the RLC entity, and data volume pending for either transmission in the N3C (if available) or mapped SL RLC entity associated with the SRAP entity, is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary path or secondary path;
-	else:
-	submit the PDCP PDU to the primary path;
-	else, if the transmitting PDCP entity is associated with at least two RLC entities:
-	if the PDCP duplication is activated for the RB:
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities activated for PDCP duplication;
-	else:
-	submit the PDCP Control PDU to the primary RLC entity;
-	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 total amount of PDCP data volume and RLC data volume 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:
-	submit the PDCP PDU to either the primary RLC entity or 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:
-	submit the PDCP PDU to the RLC entity associated with the source cell;
-	else:
-	if the PDCP PDU is a PDCP Data PDU:
-	submit the PDCP Data PDU to the RLC entity associated with the target cell;
-	else:
-  if the PDCP Control PDU is associated with source cell:
-	submit the PDCP Control PDU to the RLC entity associated with the source cell;
-  else:
-	submit the PDCP Control PDU to the RLC entity associated with the target cell;
-	else:
-	submit the PDCP PDU to the primary RLC entity.
NOTE 2:	If the transmitting PDCP entity is associated with two RLC entities, or with one or more RLC entities and either an SRAP entity or the N3C, the UE should minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layers and minimize the PDCP SN gap between PDCP PDUs submitted to two associated RLC entities, or to the RLC entity and either the SRAP entity or the N3C, to minimize PDCP reordering delay in the receiving PDCP entity.
NOTE 3: If the transmitting PDCP entity is associated with at least two RLC entities, and if the PDCP duplication is deactivated for the RB, the delay-critical PDCP PDU is submitted to the primary RLC entity.

[bookmark: _Toc156000574]5.15	Data volume calculation for delay status reporting
For the purpose of MAC delay status reporting, the transmitting PDCP entity shall consider the following as delay-critical PDCP data volume:
-	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;
-	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.
If a PDCP SDU becomes a delay-critical PDCP SDU, and if the corresponding PDCP Data PDU has already been submitted to lower layers, the delay-critical indication for the PDCP Data PDU is provided to lower layers.
If the transmitting PDCP entity is associated with at least two RLC entities, when indicating the delay-critical PDCP data volume to a MAC entity for DSR 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 to the MAC entity associated with the primary RLC entity;
-	indicate the delay-critical PDCP data volume 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 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):
-	indicate the delay-critical PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the delay-critical PDCP data volume as 0 to the MAC entity associated with the RLC entity other than the primary RLC entity.
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