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Introduction
According to the WID of NR IIoT [1], the WI should address the following objectives for NR PDCP duplication enhancements in Rel-16:
· 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].
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].
According to the conclusion in RAN2#106[2], preliminary agreements reached are in the following:
· Intention is that copies are sent on different legs
· Dynamic network control of DRB duplication is by MAC CE
· MAC CE controls which of the configured RLC entities are activated/deactivated
· Support the case that number of copies equals the number of active RLC entities
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]In this paper, we will further discuss UE-based duplication transmission mechanism and give our proposals.
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In R15, duplication status is altering per DRB, and activation/deactivation is indicated by gNB sending duplication activation/deactivation MAC CE to the UE. If duplication is activated, PDCP PDU will be sent via both of the primary leg and the only one secondary leg. It means that the number of the activated legs equals to the number of the configured legs. In R16, “more than 2 RLC entities” duplication scenario is supported. In this case, if duplication transmission is activated, the number of the activated legs can be less than the number of the configured legs which equals to 4. It is much different from R15 duplication scenario. Hence, how to select leg to activate for duplication transmission is a fundamental issue in R16.
As we concluded in RAN2#106, network-based duplication mechanism is approved. One MAC CE will be introduced for gNB to indicate which of the configured RLC entities are activated/deactivated. According to our paper [5], it is observed that no coordination between nodes is specified for duplication transmission in R15, and the multi-node coordination performance might be undesirable for “more than 2 copies” scenario due to coordination complexity and latency. Based on the assumption above, for NR-DC combination with CA duplication scenario, one gNB makes duplication decision only based on its own requirement/policy, including whether to activate/deactivate duplication and how many legs to be selected. For this node, it is impossible to consider/indicate leg activation/deactivation associated to another node, since the lack of the leg information of another nodes. As a result, the activated legs indicated by MAC CE from both nodes might be larger than 2. According to our paper, 2-copie is sufficient to duplication transmission in “more than 2 copies” scenario considering resource efficiency and reliability. Hence, a better way is to allow UE selecting part of activated legs from the ones indicated by MAC CE associated to both nodes for eventual duplication transmission. This method can cover the duplication architecture with/without multi-node coordination and give some flexibility to UE.
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Figure 1 Example on UE-based duplication enhancement
Another benefit of UE-based duplication mechanism is to support faster leg selection/modification. For sake of transmission reliability, resource efficiency and latency decreasing, potential solution is allow UE autonomous change leg activation/deactivation status when the channel condition on the activated leg turns, instead of waiting for MAC CE from the network. For example, if the channel condition on the activated leg is worse than threshold A, UE can activate duplication transmission. If the channel condition on the activated leg is better than threshold B, UE can deactivate duplication transmission. Potential criteria for channel condition evaluation can be considered in IIoT, including e.g. HARQ/ARQ feedback, L1-L3 measurement.
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Conclusion
Based on the discussion above, we made the following observations:
Observation 1	2-copie is sufficient to duplication transmission in “more than 2 copies” scenario.
Observation 2	In R16, coordination work between nodes for duplication transmission may not be specified, or the multi-node coordination performance might be undesirable.
Observation 3	The activated legs indicated by MAC CE from both nodes might be larger than 2.
Observation 4	It is a better way to allow UE select legs eventually used for duplication from the ones indicated by MAC CE associated to both nodes.

And propose the following:
Proposal 1	UE-based duplication enhancement is proposed in IIoT.
Proposal 2	UE can select part of activated legs eventually used for duplication from the ones indicated by MAC CE associated to both nodes.
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