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1 Introduction
In previous meetings, the following agreements were made regarding packet duplication:

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

2. 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.

3. The deactivated RLC entity is not re-established 

4. 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  

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

6. If SRB is configured to use duplication, the state is always active
RAN2#101 meeting:
1. SRB duplication for CA is supported. FFS LCID is allocated by RRC signalling and is not fixed.


In this contribution, we will discuss some remaining issues for PDCP duplication:
· How LCID is allocated for SRB duplication in CA
· An issue with the agreement regarding to which packets should be duplicated
· The discard procedure upon duplication deactivation
2 Discussion
2.1 How LCID is allocated for SRB duplication in CA
In RAN2#101 meeting, it has been agreed that SRB duplication for CA is supported. However, an issue is left about how to allocate LCID for SRB. In NR, there are default LCIDs for SRB1, SRB2 and SRB3. Hence, when CA duplication is configured for SRB, there are two ways to allocate LCID for the secondary leg:

Option 1: Define default LCIDs for the secondary leg of SRB duplication.

Option 2: Use RRC signalling to allocate LCID for the secondary leg of SRB duplication. 

Option 1 will keep some LCID values occupied even if the SRB duplication is not configured. While Option 2 can flexibly use and release the reserved LCID values depending on whether SRB duplication is configured, and thus is more efficient. Furthermore, current signalling structure can support configuring LCID for a duplicated SRB. Therefore we propose:
Proposal 1: Use RRC signalling to allocate LCID for the secondary leg for SRB configured with CA duplication. 
2.2  Clarification of the PDCP PDUs for duplication
According to the agreement in RAN2 AH1801 meeting, PDCP SDUs/PDUs that have been submitted to lower layers, will not be duplicated. Here we consider one case where the agreement may have some ambiguity.
As showed in Figure 2a and Figure 2b, the UE is indicated to perform bearer type change from DC duplication bearer to MCG CA duplication bearer. Therefore, some PDCP SDUs need to be retransmitted for PDCP data recovery, i.e., packets 5 to 8. When the initial state is configured active, or when the initial state is configured inactive and UE receives a MAC CE to activate duplication before the submission of these PDCP SDUs/PDUs to lower layer, PDUs corresponding to these retransmission SDUs will not be duplicated according to the agreement. This is because they have been submitted to the lower layer before bearer type change, i.e., only 9 to 11 are duplicated in Figure 2c. This is problematic as 5 to 8 should be duplicated as in Figure 2d. 
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Figure 2: Illustration of PDCP 

duplication in data recovery


Proposal 2: RAN2 should clarify that upon packet duplication activation, PDCP PDUs to be resubmitted to lower layer for retransmission should also be duplicated.
3 Conclusion and Proposals
In this contribution, we discuss some remaining issues of PDCP duplication, and come up with the following proposals:

Proposal 1: Use RRC signalling to allocate LCID for the secondary leg for SRB configured with CA duplication. 
Proposal 2: RAN2 should clarify that upon packet duplication activation, PDCP PDUs which are to be resubmitted to lower layer for retransmission should also be duplicated.
4 Reference
[1] TS38.323 Packet Data Convergence Protocol (PDCP) specification v15.1.0.
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Figure 2: Illustration of PDCP duplication in data recovery



