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Introduction
In this contribution, we will discuss PDCP corrections for MP.  
Discussion
For N3C indirect path of MP, remote UE’s PDCP entities are associated with N3C. However, the NG-RAN’s PDCP entity is associated to RLC entity with the relay UE. That is, the PDCP structure in Figure 4.2.1-3 is only applied to MP remote UE. So, it is suggested to remove “NG-RAN” from Figure 4.2.1-3. And clarify that for N3C indirect path,  all PDCP entities of MP remote UE are associated with the N3C.
Proposal 1: For the PDCP structure of N3C indirect path for MP, remove “NG-RAN” from Figure 4.2.1-3, and clarify all PDCP entities of MP remote UE are associated with the N3C.
Considering the primary path of the MP is Uu path, and a MP DRB is configured with PDCP duplication with more than one RLC entity on Uu path, e.g. primary path -- Uu path (RLC entity 1 -- primary RLC entity, RLC entity 2), secondary path -- indirect path, when indicating PDCP data volume to MAC entity for BSR, PDCP data volume is indicated to the MAC entity associated to the primary RLC entity on Uu path/primary path, while the PDCP data volume excluding PDCP control PDU should be indicated to the MAC entity(ies) associated to all other RLC entities (including Uu RLC entity 2 and SL RLC entity).

In the current spec, the PDCP data volume indication for MP is added as the green highlighted part below. As we can see, the description is not correct for the above MP case, e.g. the PDCP data volume should be indicated to the MAC entity associated with Uu RLC entity 2 which is missing.
In our view, the MP case with primary path on Uu path can be covered by the legacy text (yellow highlighted). Then only the case that the MP primary path on SL indirect path should be added. So it is suggested to make change for the MP, the TP is provided in Annex.
	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 MP 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 the MAC entity associated with the MP secondary path, activated for PDCP duplication;

-
indicate the PDCP data volume as 0 to the MAC entity associated with RLC entity deactivated for PDCP duplication;


Observation 1: For PDCP data volume indication to lower layer, the MP case with primary path on Uu path can be covered by the legacy text (i.e. primary RLC entity).
Proposal 2: For PDCP data volume indication to lower layer, only the case that the MP primary path on SL indirect path should be captured.
Proposal 3: Agree the TP for the changes of the above proposals.
Annex-- TP
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.
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Figure 4.2.1-1: PDCP layer, structure view (normal)
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Figure 4.2.1-2: PDCP layer, structure view (L2 U2N relay), L2 U2U relay and SL indirect path in multi-path
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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 MP remote UE are associated with the N3C.

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 SL RLC entity if the MP primary path is on 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 SL RLC entity if the MP primary path is on indirect 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(ies);

-
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 SL RLC entity if the MP primary path is on indirect path;

-
indicate the PDCP data volume as 0 to the MAC entity associated with the RLC entity other than the primary RLC entity or the SL RLC entity if the MP primary path is on indirect path, if present.

Including the case MP with primary path on Uu.


For the case MP with primary path on Uu, it (the MAC entity associated with the RLC entity other than the primary RLC entity) includes the MAC entity associated with the MP secondary path
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