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1 Introduction
Resource-Efficient PDCP Duplication has been discussed in RAN3#101bis. RAN3 is proposed to first identify the problems/issues, and the necessity/benefit of the solutions if needed.
The contribution analyze the resource efficient PDCP duplication for UL and DL in NR R15.
2 Discussion
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.
	5.11.2
 Duplicate PDU discard

For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:

-
if the successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities:

-
indicate to the other AM RLC entity to discard the duplicated PDCP Data PDU;

-
if the deactivation of PDCP duplication is indicated:

-
indicate to the secondary RLC entity to discard all duplicated PDCP Data PDUs.


This function can be used in UE for UL duplication. And it also can be used in RAN node for DL CA duplication.
Observation 1. Duplication PDU discard function is considered as a resource efficient PDCP duplication.
For DL PDCP duplication operation, there are assistant mechanisms between the node hosting NR PDCP and the corresponding node for resource efficient PDCP duplication.
The Transfer of Assistance Information procedure may be invoked if the corresponding node decides to send the PDCP duplication activation suggestion IE to the node hosting the NR PDCP entity for that particular data radio bearer. The suggestion information may be taken into consideration by the node hosting the NR PDCP entity for duplication decision. This suggestion is included in the assistance information. An NR user plane instance making use of the Transfer of Assistance Information procedure is associated to a single data radio bearer only. 
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Figure 1: Successful Transfer of Assistance Information Data
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.

The ASSISTANCE INFORMATION DATA (PDU Type 1) is delivered by the corresponding node to the node hosting NR PDCP to send the Radio Quality Assistance Information and/or the PDCP duplication activation suggestion. 

All three type of procedures can be considered as baseline for further enhancement. 
Proposal 1. The PDCP duplication activation suggestion, DL discard NR PDCP PDU SNs and Highest successfully delivered NR PDCP Sequence Number can be used as baseline for further resource efficient PDCP duplication.
Except the above functions in NR, RAN3 can further evaluate the other cases/issue for resource efficient duplication. For example, RAN2/3 study the possibility to use more than 2 copies for duplication transmission. If more than 2 legs are configured, the duplicated transmission on more than two legs simultaneously should be avoided as much as possible from point view of resource efficiency. One solution could be that more than two RLC channels can be configured but only the best RLC channels are selected to transmit PDCP PDU copies. 

Proposal 2. RAN3 consider the enhancement for resource efficient duplication if more than two legs configured for more than 2 copies for duplication transmission.

3 Conclusion

In this contribution, we provide our analysis on the discard duplicated data and duplication suggestion in NR R15, and have the following proposals:

Observation 1. Duplication PDU discard function is considered as a resource efficient PDCP duplication.
Proposal 1. The PDCP duplication activation suggestion, DL discard NR PDCP PDU SNs and Highest successfully delivered NR PDCP Sequence Number can be used as baseline for further resource efficient PDCP duplication.
Proposal 2. RAN3 consider the enhancement for resource efficient duplication if more than two legs configured for more than 2 copies for duplication transmission.
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