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Introduction
The item in the work plan for NR industrial IIoT SI need to be discussed in RAN3 as below:
1) L2/L3 enhancements:
[bookmark: _Hlk524312897][bookmark: _Hlk524312950]a) Data duplication and multi-connectivity enhancements, including (RAN2/RAN3):
1) Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.
2) PDCP duplication with more than 2 copies leveraging (combination of) DC and CA, whereupon data transmission takes places from most two nodes: assessment of the gains, and if beneficial, study the associated solutions. 
3) Potential impacts of higher layer multi-connectivity as studied by SA2.

In this contribution, we discuss the resource-efficient of multi-leg PDCP duplication using DC and CA architecture in IIoT.
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the clarification of NR IIoT R16 scope, the resource efficiency of PDCP duplication is adopted as one of the key issues needed to be solved; however, this topic has not been well discussed during last few meetings. In our opinion, the resource efficiency is partially correlated to whether more than 2 RLC legs could be configured for a particular PDCP entity. As indicated in TR22.804, the service availability for some use cases shall achieve as high as 99.999999%, which is quite a stringent requirement when taking latency into consideration as well.
Initially, in our understanding that if the above-mentioned two legs are configured with RLC UM that reduces the latency for transmission to the peer PDCP entity, then the super low error rate should be totally dependent on HARQ at the MAC layer as well as enhanced mechanisms at the PHY layer, which may be hard target to achieve with a stringent latency requirement for each packet. However, from RAN1 LS [1] in RAN1 meeting #AH-1901, the simulations were executed and the conclusion is listed below:
	[bookmark: _Hlk536158423]On reliability analysis using single UE link level evaluations, RAN1 makes the following conclusions: 
· For the cases where the one-way latency target can be achieved, it was observed that the reliability target of 1e-4 to 1e-6 can be achieved with Rel-15 NR for the 5%-ile SINR geometry (e.g. cell-edge UE) in use case I based on the agreed methodology and assumptions from RAN1#95 (without PDCP duplication). It is RAN1 conclusion that PDCP duplication is not always available/applicable.



The simulation analysis in RAN1 indicates that in some use cases, e.g. use case I, most of UE in cell, even the UE at the cell-edge, can achieve the reliability requirement of TSN network when no PDCP duplication is applied in cases, where the one way latency is satisfied.  Based on the conclusion from the RAN1 simulation, the reliability requirement of TSN network could be guaranteed by other methods, i.e. low MCS level used in RAN1 simulation assumption.  Therefore the PDCP duplication is not always needed and the increment of the number of PDCP copies leads the increase of load and redundancy in network.  Since the reliability requirement of TSN can be guaranteed without PDCP duplication, it is not necessary to increase the number of actual transmitted PDCP copies simultaneously Rel-16.
Observation1: Since the reliability requirement of TSN is guaranteed without PDCP duplication based on RAN1 simulation result, it is not necessary to increase the number of transmitted PDCP copies simultaneously in Rel-16.
Proposal1: It is proposed not to increase the number of activated legs in Rel-16.
In CA or DC architecture shown in Figure 1, the condition of links could be varied on different legs. If more than 2 legs are configured for data transmission in CA or DC architecture, it is beneficial to select the suitable RLC legs with better radio condition for the two PDCP copies. The negotiation between nodes on the RLC bearer-level duplication activation/deactivation should be introduced. More study for the solutions of the RLC bearer-level duplications activation/deactivation may be considered in RAN3.


Figure 1 PDCP duplication transmitted in CA or DC architecture
Proposal2: More study for the solutions of the RLC bearer-level duplications activation/deactivation may be considered in RAN3.
Conclusions
In this paper, we have discussed the issues on resource efficiency of PDCP duplication in IIoT. The observations and proposal are listed below:
Observation1: Since the reliability requirement of TSN is guaranteed without PDCP duplication based on RAN1 simulation result, it is not necessary to increase the number of transmitted PDCP copies simultaneously in Rel-16.
Proposal1: It is proposed not to increase the number of activated legs in Rel-16.
Proposal2: More study for the solutions of the RLC bearer-level duplications activation/deactivation may be considered in RAN3.
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