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	Reason for change:
	1. In 4.2.1, the figure of the PDCP structure for N3C case is only applicable to the remote UE, but the figure and text indicates it is applicable also to the NGRAN
2. When routing data for a split or duplicate bearer over the direct path, it is not clear which Uu RLC entity (in case CA is configured) that the data is routed to.  This is due to the introduction of primary/secondary path terminology which is applicable for the indirect path.
3. Data volume calculation is also unclear for the Uu RLC entities when CA is configured for the same reason.
4. In duplicate discard, text was referring to the primary RLC entity of the PDCP entity, where the indirect path does not interact with the RLC entity.

	
	

	Summary of change:
	1. Clarified in the figure and the text that the PDCP structure for N3C is applicable only for the remote UE.
2. In section 5.2.1, when duplication is activated, clarify that data is duplicated only to the activated paths from among the MP primary and MP secondary.  Also clarify that data/control routed to the direct path is sent to the primary RLC entity of the direct path. 
3. In section 5.6, clarified the data volume calculation for each of the RLC entities on the direct path when CA is configured.
4. In section 5.11.2, clarified that when the primary path is on the indirect path, we indicate discard to the entities associated with the SRAP.


Impact analysis
Impacted functionality: 
1. Data transmit operation.
1. Data volume calculation.
1. Duplicate discard

Inter-operability: 

1. If the UE is implemented according to this CR but the network is not, there inter-operability issues on the expected path for transmission when CA is configured on the direct path.

1. If the network is implemented according to this CR but the UE is not, there is inter-operability issues on the expected path for transmission when CA is configured on the direct path.
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[bookmark: _Toc46492154][bookmark: _Toc37126933][bookmark: _Toc46492046][bookmark: _Toc12616322][bookmark: _Toc162949100]4.2.1	PDCP structure
Figure 4.2.1-1 represents one possible structure for the PDCP sublayer for non-relay scenario. Figure 4.2.1-2 represents one possible structure for the PDCP sublayer used in L2 U2N relay case, L2 U2U relay case, and for the indirect path in the case of multi-path with SL indirect path. Figure 4.2.1-3 represents one possible structure for the PDCP sublayer used for the indirect path in the case of multi-path with N3C indirect path. These structures should not restrict implementation. The figures are based on the radio interface protocol architecture defined in TS 38.300 [2].
NOTE:	The structure and interface of non-3GPP connection for the case of multi-path with N3C indirect path is out of the scope of this specification.


Figure 4.2.1-1: PDCP layer, structure view (normal)


Figure 4.2.1-2: PDCP layer, structure view (L2 U2N relay), L2 U2U relay and SL indirect path in multi-path




Figure 4.2.1-3: PDCP layer, structure view (N3C indirect path in multi-path)
The PDCP sublayer is configured by upper layers TS 38.331 [3]. The PDCP sublayer is used for RBs mapped on DCCH, DTCH, MTCH, SCCH, and STCH type of logical channels. The PDCP sublayer is not used for any other type of logical channels.
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 of the MP remote UE are associated with the N3C.
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5.2	Data transfer
[bookmark: _Toc37126947][bookmark: _Toc46492060][bookmark: _Toc46492168][bookmark: _Toc162949114][bookmark: _Toc12616335]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 each of the MP primary path and MP secondary path which is activated for PDCP duplication, including any associated Uu RLC entities activated for PDCP duplication;
-	else:
-	if the MP primary path is the direct path:	
-	submit the PDCP Control PDU to the primary RLC entity;
-	else:
-	submit the PDCP Control PDU to the SRAP entity or N3C;
submit the PDCP Control PDU to the MP 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 primary RLC entity, and data volume pending for either initial 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 MP primary pathprimary RLC entity or SRAP entity/N3C,or MP secondary path;
-	else:
-	if the MP primary path is the direct path:	
-	submit the PDCP PDU to the primary RLC entity;
-	else:
-	submit the PDCP PDU to the SRAP entity or N3C;
-	submit the PDCP PDU to the MP 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.
[bookmark: Signet11]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 one or more RLC entities and either the SRAP entity or the N3C, to minimize PDCP reordering delay in the receiving PDCP entity.
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[bookmark: _Toc46492072][bookmark: _Toc37126959][bookmark: _Toc12616345][bookmark: _Toc46492180][bookmark: _Toc162949126]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.
If the transmitting PDCP entity is associated with at least two RLC entities, or with one or more RLC entities 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 the MAC entity associated with the SRAP entity if the MP primary path is the indirect 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 the MAC entity associated with the any Uu RLC entity, when the MP secondary path is the direct 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 primary RLC entity, and data volume pending for either initial 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 both the MAC entity associated with the primary RLC entity and the MAC entity associated with the SRAP entity(ies);
-	indicate the PDCP data volume as 0 to the MAC entity associated with Uu RLC entity other than the primary 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 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:
-	if the transmitting PDCP entity is associated with one or more RLC entities and, either one SRAP entity or the N3C; and
-	if the MP primary path is the indirect path:
-	indicate the PDCP data volume to the MAC entity associated with the SRAP entity;
-	indicate the PDCP data volume as 0 to the MAC entities associated with all Uu RLC entities on the direct path;
-	else
-	-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity or MP 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 MAC entity associated with the MP secondary path, if present.;
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[bookmark: _Toc37126974][bookmark: _Toc46492087][bookmark: _Toc46492195][bookmark: _Toc162949141]5.11.2	Duplicate PDU discard
For the PDCP entity configured with pdcp-Duplication or for the PDCP entity associated with two RLC entities for an SLRB, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the associated AM RLC entities and the AM RLC entity is not associated with an SRAP entity:
-	indicate to the other AM RLC entities to discard the duplicated PDCP Data PDU;
-	if the deactivation of PDCP duplication is indicated for the DRB:
-	if the transmitting PDCP entity is associated with one or more RLC entities and, either one SRAP entity or the N3C; and
-	if the MP primary path is on the indirect path:
-	indicate to the RLC entities on the MP secondary path to discard all duplicated PDCP Data PDUs;
-	else:
-	indicate to the RLC entities other than the primary RLC entity to discard all duplicated PDCP Data PDUs;
-	if the deactivation of PDCP duplication is indicated for at least one associated RLC entities:
-	indicate to the RLC entities deactivated for PDCP duplication to discard all duplicated PDCP Data PDUs.
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