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1 Introduction
In the current TS38.323, regarding the data volume calculation procedure, it is specified:
	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 subclause 5.1.2;

-
for AM DRBs, the PDCP Data PDUs to be retransmitted according to subclause 5.5.

If the transmitting PDCP entity is associated with two RLC entities, when indicating the PDCP data volume to a MAC entity for BSR triggering and Buffer Size calculation (as specified in TS 36.321 [4]), the UE shall:
-
if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 36.322 [5]) in the two associated RLC entities is less than ul-DataSplitThreshold:

-
indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;

-
indicate the PDCP data volume as 0 to the MAC entity associated with the secondary RLC entity;

-
else:
-
indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity.


However, packet duplication is not considered in the current TS. This contribution will further discuss data volume calculation by taking into account PDCP duplication.

2 Discussion
As RAN2 has agreed that there are at most two legs configured for PDCP, the protocol stack for a DRB/SRB configured with duplication can be illustrated as in Fig.1.
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Figure 1:PDCP duplication 

for CA (left) and DC (right) case


For a DRB/SRB which may need packet duplication to improve reliability, the gNB should first configure two RLC entities for this radio bearer. The duplicate operation can be activated/deactivated by a MAC CE for DRBs. Once duplication is activated, PDCP should generate duplicated PDCP PDUs with the same SN and deliver them to the two RLC entities.

For a radio bearer, an secondary RLC entity for duplicated transmission can be configured and established before the duplication operation is really activated for the radio bearer. Before the duplication is activated, PDCP PDUs are only delivered to one of these two RLC entities, i.e. the primary RLC entity, or based on split operation for the DC case. 
For a radio bearer configured for duplication, the two RLC entities are associated with two separate logical channels. In the MAC layer, as in LTE, BSR should be triggered if data becomes available in PDCP and RLC for a logical channel. In case two RLC entities are configured for a radio bearer, before duplication operation is activated, the data in the PDCP entity should not consider to be available for the logical channel which is not activated, in case split operation is not configured for this bearer. That means, the PDCP entity should only indicate the PDCP data volume for the logical channel associated with the primary RLC entity to the MAC entity associated with the primary RLC entity.
Proposal 1: If UL duplication is deactivated and split operation is not configured for a radio bearer, PDCP entity should only indicate the PDCP data volume for the logical channel associated with the primary RLC entity to the MAC entity associated with the primary RLC entity.
PDCP data volume includes PDCP SDUs and PDCP PDUs stored in the PDCP entity. Once duplication is activated, the PDCP entity should indicate the PDCP data volume to the MAC entity(s) for their corresponding logical channels. 

Proposal 2: If UL packet duplication is activated, the PDCP entity should indicate the PDCP data volume to the MAC entity(s) for the corresponding logical channels.
It is possible that there is already some PDCP PDUs/SDUs stored in PDCP entity when duplication is activated by a MAC CE. An issue is whether the PDCP data volume should be considered as “new UL data available” by the MAC entity. If it is considered as new UL data, BSR is possibly triggered by the MAC entity associated with the secondary RLC entity; otherwise, BSR will not be triggered. Considered the DC case where a BSR needs to be triggered sometimes, we think the stored PDCP data should be considered as new UL data for the logical channel associated with the secondary RLC entity.
Proposal 3: Once UL duplication is activated, the data already buffered in PDCP entity should be considered as new UL data for the logical channel associated with the secondary RLC entity.

3 Conclusion and Proposals
In this contribution, we discuss the PDCP volume calculation by taking into account the PDCP duplication, and come up with the following proposals:
Proposal 1: If UL duplication is deactivated and split operation is not configured for a radio bearer, PDCP entity should only indicate the PDCP data volume for the logical channel associated with the primary RLC entity to the MAC entity associated with the primary RLC entity.
Proposal 2: If UL packet duplication is activated, the PDCP entity should indicate the PDCP data volume to the MAC entity(s) for the corresponding logical channels.

Proposal 3: Once UL duplication is activated, the data already buffered in PDCP entity should be considered as new UL data for the logical channel associated with the secondary RLC entity.
The corresponding changes are included in CR [2].
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Figure 1:PDCP duplication 
for CA (left) and DC (right) case



