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1	Introduction
In this contribution, we try to clarify PDCP transmit operation for multi-path and suggest changes if needed.
2	PDCP transmit operation
2.1 Use of SL RLC and Uu RLC 
In the current TS 38.323, 'SL RLC' is used twice to refer to the RLC entity corresponding to the indirect path. Accordingly, 'Uu RLC' is used to refer to the RLC entity corresponding to the direct path. However, there is no distinguished RLC behaviour defined for sidelink, meaning that RLC entity is simply RLC entity from PDCP perspective and no differentiation is required. For example, SL RLC is used in TS 38.323 when PDCP determines transmission path for MP split RB and the way to calculate the data volume for Uu RLC and SL RLC are the same as specified in TS 38.322. In our view, having Uu RLC and SL RLC separately with no purpose only complicates the specification given that no SL RLC was defined even in Rel-17 where relay is supported, and we would suggest keeping this principle, i.e., use 'RLC' regardless of whether it is for direct path or indirect path.
Proposal 1: In TS 38.323, change ‘Uu RLC’ and ‘SL’ RLC’ to ‘RLC’ without referring to whether it is for Uu or SL. TP is in the Annex. 

2.2 Data volume calculation for MP split RB
In TS 38.323, Data volume is used for transmission path determination as well as BSR operation for MP split RB.
In DC, data volume considers only the pending data for initial transmission and excludes the pending data for retransmission, which is shown below:
	-	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;



For MP, however, it doesn’t explicitly state 'initial transmission' when counting the data volume for N3C and SL RLC, meaning that retransmission data is also counted for data volume calculation. In our view, the data volume needs to consider only the data pending for initial transmission because the amount of retransmission data is already reported when it becomes available. For N3C, however, it may not be possible to count only the pending data for initial transmission because we don’t know how the transmission is performed there, e.g., whether N3C supports retransmission, whether/how N3C manages the buffer. Therefore, we suggest clarifying that at least for RLC only the initial transmission data is considered for data volume.
Proposal 2: For an MP split bearer for which PDCP duplication is deactivated, PDCP entity determines where to submit the PDCP PDU by considering PDCP data volume, RLC data volume pending for initial transmission regardless of whether it is for direct or indirect path, and N3C data volume pending for transmission (if available). TP is provided in the Annex.

2.2 Transmission for MP split RB
In DC, PDCP transmits PDCP PDU to the associated RLC entity, and for relay operation without multi-path, PDCP transmits PDCP PDU to the associated SRAP entity (as highlighted in yellow).
In multi-path, for MP split bearer, one PDCP entity is associated with at least one Uu RLC entity over its direct path and either SRAP entity or N3C for its indirect path. In the current version of the specification, it is specified in S5.2.1 that the PDCP entity submits the PDCP PDU to e.g., primary path or secondary path, instead of specifying that the PDCP entity submits the PDCP PDU to RLC entity, SRAP entity, or N3C (as highlighted in green).  
	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:




Given that primary/secondary path is defined in S3.1 of TS 38.323 as a whole L2 or E2E protocols for an RB rather than a specific L2 entity, it would be correct to describe the transmission operation in S5.2.1 by using a certain L2 entity instead of ‘primary path’ or ‘secondary path’. 
In addition, if PDCP duplication for MP split RB is deactivated while CA is used over the direct path, which is configured as a primary path, the PDCP PDU should be submitted to the primary RLC entity, i.e., not any RLC entity over the direct path. 
Proposal 3: For an MP split bearer, specify where the PDCP entity submits the PDCP PDU by using a L2 entity instead of ‘primary path’ or ‘secondary path’.  TP is provided in the Annex.
Proposal 4: For an MP split bearer, if PDCP duplication is deactivated while CA is used and direct path is the primary path, the PDCP entity submits the PDCP PDU to the primary RLC entity as in CA. TP is provided in the Annex. 

3	Conclusion
In this contribution, we discussed a couple of aspects regarding MP split RB operation, and proposed the followings:
Proposal 1: In TS 38.323, change ‘Uu RLC’ and ‘SL’ RLC’ to ‘RLC’ without referring to whether it is for Uu or SL. TP is in the Annex. 
Proposal 2: For an MP split bearer for which PDCP duplication is deactivated, PDCP entity determines where to submit the PDCP PDU by considering PDCP data volume, RLC data volume pending for initial transmission regardless of whether it is for direct or indirect path, and N3C data volume pending for transmission (if available). TP is provided in the Annex.
Proposal 3: For an MP split bearer, specify where the PDCP entity submits the PDCP PDU by using a L2 entity instead of ‘primary path’ or ‘secondary path’.  TP is provided in the Annex.
Proposal 4: For an MP split bearer, if PDCP duplication is deactivated while CA is used and direct path is the primary path, the PDCP entity submits the PDCP PDU to the primary RLC entity as in CA. TP is provided in the Annex. 

4	Text Proposal to TS 38.323
	[bookmark: _Toc12616317][bookmark: _Toc37126928][bookmark: _Toc46492041][bookmark: _Toc46492149][bookmark: _Toc156000507]3.1	Definitions
// omit //
Multi-path split bearer: In multi-path, a bearer in which one PDCP entity is mapped to one or more (direct) Uu RLC entities for direct path and either one SRAP entity of a SL indirect path or non-3GPP connectivity.
// omit //

[bookmark: _Toc12616321][bookmark: _Toc37126932][bookmark: _Toc46492045][bookmark: _Toc46492153][bookmark: _Toc156000511]4.2	Architecture
[bookmark: _Toc12616322][bookmark: _Toc37126933][bookmark: _Toc46492046][bookmark: _Toc46492154][bookmark: _Toc156000512]4.2.1	PDCP structure
// omit //
Each RB (except for SRB0 for Uu interface) is associated with one PDCP entity. Each PDCP entity is associated with one, two, three, four, six, or eight RLC entities depending on the RB characteristic (e.g. uni-directional/bi-directional or split/non-split) or RLC mode:
-	For split bearers, each PDCP entity is associated with two UM RLC entities (for same direction), four UM RLC entities (two for each direction), or two AM RLC entities;
-	For RBs configured with PDCP duplication, each PDCP entity is associated with N UM RLC entities (for same direction), 2 × N UM RLC entities (N for each direction), or N AM RLC entities, where 2 <= N <= 4;
-	For DAPS bearers, each PDCP entity is associated with two UM RLC entities (for same direction, one for source and one for target cell), four UM RLC entities (two for each direction on source cell and target cell), or two AM RLC entities (one for source cell and one for target cell);
-	For UM MRBs, each PDCP entity is associated with one UM RLC entity (for MTCH or for downlink DTCH), two UM RLC entities (one for MTCH and one for downlink DTCH, or one for downlink DTCH and one for uplink DTCH), or three UM RLC entities (one for MTCH, one for downlink DTCH, and one for uplink DTCH);
-	For AM MRBs, each PDCP entity is associated with one AM RLC entity (for downlink DTCH and uplink DTCH), or one UM RLC entity (for MTCH) and one AM RLC entity (for downlink DTCH and uplink DTCH);
-	For MP split bearers with SL indirect path, each PDCP entity is associated with one or more Uu RLC entities and one SRAP entity;
-	For MP split bearers with N3C indirect path, each PDCP entity is associated with one or more Uu RLC entities and the N3C;
-	Otherwise, each PDCP entity is associated with one UM RLC entity, two UM RLC entities (one for each direction), or one AM RLC entity.
For the case of L2 U2N relay, L2 U2U relay and SL indirect path of multi-path, all PDCP entities are associated with one SRAP entity. For the case of N3C indirect path for multi-path, all PDCP entities are associated with the N3C.
// omit //

[bookmark: _Toc46492059][bookmark: _Toc46492167][bookmark: _Toc156000525]5.2	Data transfer
[bookmark: _Toc12616335][bookmark: _Toc37126947][bookmark: _Toc46492060][bookmark: _Toc46492168][bookmark: _Toc156000526]5.2.1	Transmit operation
// omit //
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 anythe associated Uu RLC entities, SRAP entity, or N3C activated for PDCP duplication;
-	else:
-	submit the PDCP Control PDU to the associated RLC entity or SRAP entity corresponding 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 associated RLC entity, SRAP entity, or N3C the primary path or secondary path;
-	else:
-	submit the PDCP PDU to the associated (primary) RLC entity or SRAP entity corresponding to the primary path;
// omit //

[bookmark: _Toc12616345][bookmark: _Toc37126959][bookmark: _Toc46492072][bookmark: _Toc46492180][bookmark: _Toc156000538]5.6	Data volume calculation
// omit //
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:
-	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):
-	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:
-	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:
-	indicate the PDCP data volume to the MAC entity;
-	else, if the transmitting PDCP entity is associated with the DAPS bearer:
-	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:
-	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.






