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1 Introduction

In RAN2 Ad hoc 1801 meeting, the following agreement has been made on PDCP duplication, based on chairman notes [1]:
Agreements:

1. Upon packet duplication activation, only PDCP SDUs/PDUs not submitted to lower layers are duplicated.  

2. Baseline is that packed duplication is support for data PDUs

3. For packet duplication, when to submit PDCP PDUs to lower layers is up to UE implementation.  FFS on UE behaviour when duplication is deactivated and what PDCP data volume is used.  

4. After packet duplication is activated, for DC duplication, PDCP data volume is indicated to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity

5. After packet duplication is activated, for CA duplication, PDCP data volume is included in both the LCG associated with the primary RLC entity and the LCG associated with the secondary RLC entity.  

6. Packet duplication does not impact RLC data volume

7. The UE shall discard packets that have been acknowledged by RLC in the other RLC leg.   PDCP should indicate to the other associated RLC entity to discard the corresponding PDCP PDU.  RLC procedures and PDCP discard procedures are not impacted by this agreement.

8. The deactivated RLC entity is not re-established 

9. For CA and DC upon deactivation of PDCP data duplication, the UE transmitting PDCP entity should indicate to lower layers to discard all PDCP PDUs provided for duplicate transmission to the secondary RLC entity  

10. When configuring duplication, RRC can also set the initial state (active or inactive) for DRBs.

11. If SRB is configured to use duplication, the state is always active

12. FFS Duplication is supported for SRBs for CA 
This contribution discusses the remaining issues of PDCP duplication: 
· UE behaviour when duplication is deactivated and what PDCP data volume is used.

· Whether duplication is supported for SRB for CA?

2 Discussion 
2.1 UE behaviour when duplication is deactivated and what PDCP data volume is used
Since RAN2 has reached an agreement which is “After packet duplication is activated, for CA duplication, PDCP data volume is included in both the LCG associated with the primary RLC entity and the LCG associated with the secondary RLC entity.” in last RAN2 meeting. It is not reasonable that PDCP data volume include both primary and secondary RLC entity when duplication is deactivated. So the PDCP data volume is calculated only the primary RLC entity when duplication is deactivated. 
Since the PDCP data volume is changed, it could trigger a BSR and it could be discussed in RAN2 whether to support a new type of BSR trigger or not. 
Proposal 1: The PDCP data volume is calculated only the primary RLC entity when duplication is deactivated.
Proposal 2: RAN2 discusses whether to support a new type of BSR trigger or not. 
2.2 Whether duplication is supported for SRB for CA

If duplication is supported for SRB for CA, then there be another SRB different from SRB0-SRB3. In order to get the benefit of duplication, the original SRB data and the duplication SRB data need to be transmitted in different MAC PDU. This means the SRB data could be retransmission more times than no duplication. 
In normal case, if SRB could not be transmitted correctly, the RRC connection could be re-establishment or trigger a handover or something else. Could we think the duplication of SRB conceal the fact of bad channel condition? The duplication for SRB delays the aware of bad channel condition at least, as depict in the figure below. And there must bring more retransmission of SRB data. If duplication is not supported for SRB for CA, the UE could find another gNB to have service when the channel condition becomes bad. 
Proposal 2: Duplication is not supported for SRB for CA.
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3 Summary

Based on the above discussions, we recommend RAN2 to discuss the following proposals: 
Proposal 1: The PDCP data volume is calculated only the primary RLC entity when duplication is deactivated.
Proposal 2: RAN2 discusses whether to support a new type of BSR trigger or not. 
Proposal 3: Duplication is not supported for SRB for CA.
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