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Introduction
In RAN2#108 meeting, the quantity of the supported legs up to 4 legs has be agreed. And consider the coordination may be needed between two nodes. Liaison is sent to RAN3 in R3-200094[1] as below.
For uplink PDCP duplication enhancement, RAN2 has decided to support up to 4 legs for a DRB with possibility of DC+CA architecture, wherein the 4 legs configured for a DRB could be distributed across both MCG and SCG, so the number of RLC entities corresponding to one CG could be 1, 2, or 3 under this framework.

Additionally, RAN2 has also agreed to introduce a new MAC control element (MAC CE) that allows the network to dynamically control the activation state of up to 3 RLC entities configured for a DRB, that are distributed across two nodes in cases of DC+CA architecture. Therefore, for a gNB to construct and issue such MAC CE in such situations, some information exchange relating to the RLC entities between the two gNBs may be needed, especially when the other gNB has 2 or more RLC entities for this DRB.

In light of this, RAN2 made the following agreement:

•
Network coordination is beneficial for PDCP duplication in the uplink in NR-DC/CA architectures.

RAN2 would like to request RAN3 to take the above agreement into consideration.
In previous RAN3 meeting, Some related contributions were submitted but no further discussion opened and no agreement made. This contribution focuses on the coordination issue of UL duplication activation/deactivation status information among the MN, SN and UE and provides corresponding analysis and proposals.
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Discussion
In current spec, for DC based duplication, both primary leg and secondary leg can trigger activation or deactivation of PDCP duplication via MAC CE for UL data. And once de-activated the duplication DRB will fall back to split bearer operation. It also means that, unless explicitly indicated, the corresponding leg is unable to know whether or not to activate duplication operation only through data transmission.
According the above 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 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 node about the UL duplication status become more necessary. So the node can scheduling the resource efficiently.
Observation 1: If no coordination between two nodes about the UL duplication leg activation status, signalling redundancy and confliction will be introduced.
With the further study of IIOT WID [2] and RAN2 liaison [1], this problem is expected to be solved in RAN3. So it seems beneficial to introduce some assistant information over Xn / F1 interface to make both nodes know the state of 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. Both Control plane solution and User Plane solution can be used. 
Proposal 1: Two nodes may exchange the activation/deactivation operation information for the PDCP duplication status sync.

Proposal 2: Both control plane solution and User Plane solution can be used for the information exchange.

The user plane solution introduces smaller effort for specification than control plane solution. It just 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.  Therefore we propose to support the solution to improve efficiency of PDCP activation / deactivation.
Proposal 3: Capture the user plane solution for UL PDCP duplication activation / deactivation information exchange
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Conclusion

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

Observation 1: If no coordination between two nodes about the UL duplication leg activation status, signalling redundancy and confliction will be introduced.
Proposal 1: Two nodes may exchange the activation/deactivation operation information for the PDCP duplication status sync.

Proposal 2: Both control plane solution and User Plane solution can be used for the information exchange.

Proposal 3: Capture the user plane solution for UL PDCP duplication activation / deactivation information exchange
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