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1   Introduction
The RAN#83 meeting agreed the new IIoT WI with one of the following objectives [1].
· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].
Last RAN3 meetings have discussed this DL PDCP duplication during SI, and concluded that

· From RAN3 perspective, it is recommended that the Rel-15 PDCP duplication functionality should be taken as baseline, and enhancements for efficient DL PDCP duplication without impacting the UE may be specified, provided that gains can be confirmed with a reasonable complexity.
The contribution intends to analyse the resource efficient PDCP duplication in NR R16.
2   Discussion
In TR 38.825, it was captured that optimizations to improve resource efficiency (e.g. Selective PDCP duplication upon transmission failure, PDCP discarding, Effective PDCP duplication) are discussed without full evaluation. To support the resource efficient PDCP duplication, the following issues and potential enhancements are needed. 
· PDCP PDU Discard

For PDCP duplication operation, dynamic activation/deactivation PDCP duplication for DRB is supported in NR. In addition to this, in TS 38.323/5.11.2, the PDCP duplication entity indicates to the other AM RLC entity to discard the duplicated PDCP data PDU if a PDCP data PDU has be successfully transmitted by one leg. And PDCP entity indicate to the secondary RLC entity to discard all duplicated PDCP data PDU if PDCP duplication is deactivated.

This function can be used in UE for UL duplication. And it also can be used in RAN node for DL CA duplication.

In DL USER DATA (PDU Type 0) is delivered by the node hosting NR PDCP to the corresponding node. The DL discard NR PDCP PDU SNs is included. It can be used as an assistant information to discard the PDCP duplication PDU, the discard may be triggered by discard timer or successful transmitted by one leg, and therefore the corresponding node also can discard it accordingly. 
The DL DATA DELIVERY STATUS (PDU Type 1) is delivered by the corresponding node to the node hosting NR PDCP. It includes the Highest successfully delivered NR PDCP Sequence Number IE. The node hosting NR PDCP can decide to discard the PDCP PDU, for which the NR PDCP SN is not higher than highest SN.

Generally there are two enhancements as follows.  
· Support of  up to 4 copies PDCP duplication
·  Since the set of RLC entities can be dynamically selected for DL packet duplication, the discard indication need to be sent more frequently. 
· The flexible indication of successfully transmitted PDCP SNs

· Currently for retransmission NR PDCP PDUs which have been delivered or retransmission NR PDCP PDUs have been transmitted to the lower layers, the NR PDCP PDU sequence number associated with the highest NR-U sequence number among the retransmission NR PDCP PDUs is reported. This compromised solution was undergone a long discussion in last RAN3 meetings. It is needed to revisit under the duplication case.    
Proposal 1: The support of up to 4 copies PDCP duplication, and indication of successfully transmitted PDCP SNs are considered as potential enhancements  for PDCP PDU discard. 
· Selective PDCP duplication

Generally selective PDCP duplication is considered for the duplicated resource efficiency improvement. For example, some PDCP PDU packets can be duplicated while others are not. But as discussed in [3], this per packet selective PDCP duplication is considered complicated while the gain is not pretty clear given the fact the per bearer duplication leg controlled PDCP duplication is standardized in Rel-15. 
From RAN3 point of view, the DL selective duplication especially for the CU-DU split case can be determined by the CU, or by DU. 
· If this is determined by CU, this can be easily leave to CU implementation, e.g., based on the QoS flow profile at the CU. 
· If this is determined by DU, the DU may need more information regarding each packet in addition to the DRB QoS pamameters.  
.
Proposal 2: For selective PDCP duplication,  it can be performed at the CU side or the DU side after more gains analysis.
3   Conclusion
In this contribution, we provide the analysis on the resource efficient duplication for Rel-15 WI, and have the following proposals:

Proposal 3: The support of up to 4 copies PDCP duplication, and indication of successfully transmitted PDCP SNs are considered as potential enhancements  for PDCP PDU discard. 

Proposal 4: For selective PDCP duplication,  it can be performed at the CU side or the DU side after more gains analysis.
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