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Introduction
In last RAN3 meeting, the dynamic control of PDCP on both DL and UL has be discussed but no conclusion was made. The below discussion output is captured in the summary R3-201179[1]: 
Proposal 1: Agree in principle that a solution is needed for dynamic control, and RAN3 will work on a solution. Details on solutions are FFS.
Proposal 2: Agree that PDCP duplication Activation Suggestion, DL Radio Quality Index and UL Radio Quality Index in ASSISTANCE INFORMATION shall be provided per RLC entity/leg, FFS on per RLC entity or per leg.
Proposal 3: Agree to use a UP solution on information exchange relating to RLC entities between two gNBs for UL duplication, FFS on details.

Proposal 4: Focus on following two options for DL duplication FFS:
-Option 1: The hosting node performs duplication, and no coordination between hosting and assisting node

-Option 2: The assisting node performs duplication, and partial coordination between hosting and assisting node

Proposal 5: FFS on using partial coordination with a CP solution (minimum and maximum number of copies) for UL duplication on Xn, F1 and E1.

This contribution will further discuss the details of these topics and provide corresponding analysis and proposals.
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Discussion
In R15 spec, for DC based duplication, both primary leg and secondary leg can trigger activation or deactivation of UL PDCP duplication via MAC CE for UL data. But there is no information exchange between the two nodes about the RLC entities active status. It means that, unless explicitly indicated, the corresponding leg is unable to know whether or not to activate UL duplication operation only through data transmission. For the DL duplication activation, in R15, the corresponding node provide PDCP Duplication Activation Suggestion on whether to activate or not activate DL PDCP duplication. The hosting node take this information into account to make a decision on whether activate or not activate DL PDCP duplication.  
the DC configuration only has two legs in R15. But in R16, according RAN2 agreement, the most 4 legs will be supported for a DRB with possibility of DC+CA architecture shown in figure 1, wherein the 4 legs configured for a DRB could be distributed across both MCG and SCG.
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Figure 1 Examples of RLC entities configuration for CA duplication and DC+CA duplication
At most 3 legs in one CG can be dynamic change the activation/deactivation. If no coordination between the MN and SN, the MN and SN may not efficiently active the duplication on both DL and UL. So the coordination is needed for the duplication activation as we agreed in last meeting. But further analyze on how to coordination and what information need to be exchanged between two nodes is need. 

For the DL duplication, the R15 principle can be reused. The corresponding node can reuse the PDCP Duplication Activation Suggestion per RLC entity.

Proposal 1: Reuse the PDCP Duplication Activation Suggestion per RLC entity for DL Duplication coordination between two nodes.

For the UL duplication, the MN or SN may separately active the duplication via MAC CE without status information of the UL activation. If both MN or SN send the status changing command same as UE existing status, the signalling redundant would be introduced. If MN and SN send different status changing command, the confliction will be introduced. The two legs are out of sync in terms of duplication state, and it might lead to confusion in UE handling. Along with 4 legs introduced in R16, the more complex combination with introduced when send the active/deactivate command. The coordination between two nodes about the UL duplication status become more necessary. So the node can scheduling the resource efficiently.
So it seems beneficial to introduce some assistant information over Xn / F1 interface to make both nodes know the state of UL duplication. 
One solution is that the two nodes exchange operational information. When one node sends MAC-CE to UE for the duplication status changing, copy this information to the corresponding node. The User plane is preferred by RAN3 as last meeting discussion.
We may add activation / deactivation flag in the in the DL USER DATA (PDU Type 0) for the PDCP hosting node inform corresponding node the UL duplication is activated and add the flag in the ASSISTANCE INFORMATION DATA (PDU Type 2) for the corresponding node inform PDCP hosting node the UL duplication is activated.  
Proposal 2: The UL duplication activation status of all RLC entities can be exchanged via user plane between two nodes
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Conclusion

In the present contribution we make the following observations and proposal:

Proposal 1: Reuse the PDCP Duplication Activation Suggestion per RLC entity for DL Duplication coordination between two nodes.

Proposal 2: The UL duplication activation status of all RLC entities can be exchanged via user plane between two nodes
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