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1 Introduction
In previous RAN2 meetings, the following agreements have been made for PDCP duplication. 

Agreements for duplication in CA case:
1
Duplication on a single carrier will not be supported

2
RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)

3
Duplicated PDCP PDUs are submitted to two different RLC entities
Agreements:

1. 
Logical channel prioritization takes into account the all the restrictions configured for the logical channels. 

2. 
The LTE BSR and SR trigger mechanism can be used for the packet duplication transmission.  no enhancements are needed.

3. 
For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.  

4. 
Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.  

FFS if fall back to split bearer is supported for DC.
Agreements:

1.
For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.  

2.
1 byte bitmap could be used as duplication activation/deactivation MAC CE

3. 
The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)
Based on the agreements, we discuss the issue of PDCP data volume calculation for BSR reporting and share our opinions.
2 Discussion
PDCP Data Volume Calculation
According to the last version of TS 38.323 [1], when submitting a PDCP Data PDU to lower layer, the transmitting PDCP entity shall duplicate the PDCP Data PDU and submit the PDCP Data PDU to both associated RLC entities if PDCP duplication is configured and activated. Since the PDCP Data PDU and its duplicate will be transmitted through the air eventually, it is reasonable to count the PDCP Data PDU twice in previous BSR reporting. There are two alternatives to do this.

· 
Option 1: count the PDCP Data PDU once in PDCP data volume and indicate the PDCP data volume to MAC for different logical channels separately. 
· 
Option 2: count the PDCP Data PDU twice in PDCP data volume and indicate the PDCP data volume to MAC for both of the two duplicate logical channels.
Obviously the option 2 is not suitable for DC duplication because the two duplicate logical channels are associated to different MAC entities. In CA case, based on the agreements made in previous RAN2 meetings the two duplicate logical channels shall be mapped to different carriers. In order to let the gNB know how to allocate UL resources in correct carriers, it may be better to let the two duplicate logical channels belong to different LCGs. Since the BSR reporting is per LCG, the option 2 is also not suitable for this case. On the contrary, the PDCP data volume calculation in the option 1 is more aligned with the current behaviour specified in [1] and the PDCP data volume indication in the option 1 can work well in both CA case and DC case. 
In [1], the transmitting PDCP entity shall consider the following as PDCP data volume for the purpose of MAC buffer status reporting:

-
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.
We think the current text regarding PDCP data volume calculation is good to support PDCP duplication. No new item is needed to be considered as PDCP data volume further.
Proposal 1: The current text regarding PDCP data volume calculation is good to support PDCP duplication. No new item is needed to be considered as PDCP data volume further.

PDCP Data Volume Indication 
Based on the option 1, if UL duplication is configured and activated, in DC case the UE shall indicate the PDCP data volume to the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity respectively. In CA case, since the two duplicate logical channels are associated to the same MAC entity, the UE shall indicate the PDCP data volume to the MAC entity twice for different logical channels.
Proposal 2: If UL duplication is configured and activated, 

· 
in DC case the UE shall indicate the PDCP data volume to the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity respectively;

· 
in CA case the UE shall indicate the PDCP data volume to the MAC entity associated with the primary and the secondary RLC entities twice for different logical channels. 

If UL duplication is configured but not activated, in DC case it was agreed that the UE falls back to the split bearer operation. In CA case, since the PDCP Data PDUs are only submitted to the primary RLC entity, the UE shall indicate the PDCP data volume as 0 to the MAC entity for the logical channel used for duplication leg.
Proposal 3: If UL duplication is configured but not activated, 

· 
in DC case the UE shall fall back to the split bearer operation;

· 
in CA case the UE shall indicate the PDCP data volume to the MAC entity associated with the primary and the secondary RLC entities for the active logical channel and indicate the PDCP data volume as 0 for the logical channel used for duplication leg.
3 Conclusion
Based on the discussion in section 2 we have the following proposals: 
Proposal 1: The current text regarding PDCP data volume calculation is good to support PDCP duplication. No new item is needed to be considered as PDCP data volume further.

Proposal 2: If UL duplication is configured and activated, 

· 
in DC case the UE shall indicate the PDCP data volume to the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity respectively;

· 
in CA case the UE shall indicate the PDCP data volume to the MAC entity associated with the primary and the secondary RLC entities twice for different logical channels. 

Proposal 3: If UL duplication is configured but not activated, 

· 
in DC case the UE shall fall back to the split bearer operation;

· 
in CA case the UE shall indicate the PDCP data volume to the MAC entity associated with the primary and the secondary RLC entities for the active logical channel and indicate the PDCP data volume as 0 for the logical channel used for duplication leg.

4 Reference

[1]     3GPP TS 38.323 V15.0.0 “NR; Packet Data Convergence Protocol (PDCP) specification”.
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