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1.
Introduction
In [1], the Work Item Support of NR Industrial Internet of Things (IoT) is approved and one of the objectives is:

The detailed objectives for NR PDCP duplication enhancements are:

•
Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA [RAN2, RAN3].

•
Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication [RAN2, RAN3].

•
Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms (e.g. MAC CE based or based on UE configurable criteria), provided that complexity increase is reasonable. Per-packet selective duplication can also be considered. [RAN2].

•
Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3]. 
In this contribution，we will discuss an potential scheme of Efficient PDCP Duplication using NC(Network Coding) to flexibly control the efficiency and the reliability.
2.
Discussion 
Considering URLLC use cases may have diverse reliability requirement, the current PDCP duplication scheme should be more flexible and efficiency.When PDCP duplication with up to 4 legs or more, based on reliability analysis[3],purely adding copies of packets is resource inefficient. 

For the consideration of services diversity and resource efficiency, this contribution introduce a scheme of efficient PDCP duplication using NC.
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Figure 1. NC(Network Coding) function adding to PDCP for coding and decoding 
Instead of duplicate data for several times, NCF(Network Coding Function) code data to realize a flexible duplication.

For example, NCF code data with a matrix M which has a shape of m x n and PDCP raw data are S1 to Sn. The b1 to bm is the coded data which is going to transmit with m legs. To improve reliability, n is less than m.
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At the receiver, assuming M is known, NCF can decoded raw data only if it successfully received n legs from m legs. With properly selection of coding scheme, this mechanism can dynamically control the balance between reliability and resource efficiency. 

Take 4 legs situation for instance. If M is all-ones matrix, it is the current duplication:
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When M is a 4x3 matrix, such as :
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The rank of M is 3, It means that the receiver can recovery data as long as it successfully received data from 3 arbitrary legs. 

Based on above analysis, it can adjust resource usage from 1/m to m-1/m to adopt suitable service reliability with NC. 
Proposal 1: Coding matrix is designed base on service requirement and wireless quality. And coding scheme need to be further study.

NC scheme can be configured by RRC, using the process of the duplication activate/ deactivate.
This mechanisms can apply to dynamic control the set or subset of configured RLC entities or legs are used for PDCP duplication.
Proposal 2: NC can be used for dynamic control the set or subset of configured RLC entities or legs for PDCP duplication.
3

Conclusion

In the present contribution, we propose:

Proposal 1: Coding matrix is designed base on service requirement and wireless quality. And coding scheme need to be further study.
Proposal 2: NC can be used for dynamic control the set or subset of configured RLC entities or legs for PDCP duplication.
4.
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