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Introduction
In RAN#81 plenary meeting, a revised study item on NR Industrial Internet of Thing is approved. One of the important objectives for L2/L3 enhancement is PDCP duplication with more than two legs. network. The related information defined in RP-182090 [1] is as following:

Data duplication and multi-connectivity enhancements, including (RAN2/RAN3):

Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.

PDCP duplication with more than 2 copies  leveraging (combination of) DC and CA, whereupon data transmission takes places from at most two nodes : assessment of the gains, and if beneficial, study the associated solutions. 

Potential impacts of higher layer multi-connectivity as studied by SA2.

In this paper, we will discuss the issue about Ethernet header compression and give our proposals. 

Discussion
According to the discussion in the last meeting, RAN2 has a common understanding that the reliability targets going beyond 99.9999% can be achieved by higher layer redundancy (e.g. with PDCP packet duplication). A reply LS is also sent to inform RAN1 that they do not has to study any solution to address this. As described in TR 22.804, there are many use cases (e.g. wind power plant communication network) that the communication service availability requirement is 10-9. PDCP duplication with two legs may cannot always meet the most stringent requirement. Thus, it is worth and necessary to study multi-leg PDCP duplication to further enhance reliability performance. The protocol architecture for multi-leg duplication is shown in Fig.1.
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Fig.1 Example of protocol architecture for multi-leg duplication

Proposal 1: More than two legs can be configured for CA duplication and split bearer when PDCP duplication is configured.

PDCP duplication achieves high reliability performance at expensive of additional resource consumption. Thus, if the requirement can be met with transmission of less duplicated packets, it may be beneficial to reduce the number of generated duplicated packets when PDCP entity submits packet to lower layer. For downlink duplication, this can be easily done by network implementation. For uplink duplication, this can be implemented by network indication. In Release 15, MAC CE containing one byte bitmap is used to enables per DRB control of activation/deactivation of packet duplication for DRBs. This duplication activation/deactivation MAC CE may need further enhancement to control duplication with finer granularity to improve resource efficiency.

Proposal 2: Study Duplication activation/deactivation MAC CE enhancement to improve resource efficiency.

In NR Release 15, when duplication of DRB configured with DC duplication is deactivated via MAC CE, the UE falls back to the split bearer operation. Once deactivated, UE rely on split bearer operation and configuration. If duplication activation/deactivation MAC CE with finer control granularity is used, the first issue that needs to be solved is when the UE shall disable the duplication and falls back to split bearer. When duplication function is disabled, UE will perform split bearer operation with configured threshold and all the configured legs. We do not see any benefit that UE shall always enable all configured leg, and suggest to study the method that UE falls back to a specific split bearer operation when duplication is deactivated. 
Proposal 3: When and how the UE falls back to split bearer operation when duplication is deactivated can be studied.

Conclusion

In this contribution, we discuss the issue about multi-leg PDCP duplication. The related proposal are listed as following:

Proposal 1: More than two legs can be configured for CA duplication and split bearer when PDCP duplication is configured.

Proposal 2: Study Duplication activation/deactivation MAC CE enhancement to improve resource efficiency.

Proposal 3: When and how the UE falls back to split bearer operation when duplication is deactivated can be studied.
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