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Introduction
In last RAN3 meeting, Handling UL PDCP Duplication was discussed. the summary of this discussion is captured in [1] and captured the below in chair Notes:

Solutions on the on the table:

Sol1: indicate MAC entity control

Sol2: Radio Quality information exchange

Sol3: all RLC status exchange

Sol4: partial RLC status exchange 

Find the compromised solution? 
To be continued...
This contribution will continue discussing these solutions and provide corresponding analysis and proposals.
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Discussion
As we discussed in last RAN3 meeting and captured the summary in [1], these solutions details as below:  

Solution 1:

PDCP entity to indicate when the assisting node can use the Rel 16 MAC CE. Allow the PDCP entity to indicate when and which MAC entity could take the control.
Solution 2:

Reuse the radio quality assistance information for UL duplication coordination with new indicator and the LCH ID in the ASSISTANCE INFORMATION DATA (PDU Type 2). 

Add the Radio Quality Assistance Information and the LCH ID in the DL USER DATA (PDU Type 0).
Solution 3:

The UL duplication activation status of all RLC entities can be exchanged via user plane between two nodes
Solution 4:

Exchange RLC activation/deactivation state between nodes for MAC CE constructing. The node hosting PDCP can inform the corresponding node the RLC activation information of other node hosting RLC; the corresponding node can send its own RLC activation information to the node hosting PDCP.
In solution1, the MAC CE for the UL duplication (de)activation only can be sent to UE by the indicated node. It is different from the current specification which RAN2 designed. In RAN2 specification, these two node can flexibly send the MAC CE to UE for the duplication (de)activation. Even though the solution1 may not change RAN2 specification, it should change the node behavior actually. Also this solution may introduce some problem. When the one node have the control of the MAC CE, another node should loss the opportunity to control the MAC CE when it need to activation the duplication. So the assist information is needed for the decision on the change of the control of the MAC CE.    
The solution2 provide the assisting information for each other. And then the node may decide the UL duplication based on these information. These information is from the radio quality perspective.

The solution3 and solution4 is similar. The (de)activation status known by the node will be sent to another node. So the two nodes can know well the current UL duplication (de)activation status of UE. When anyone node generates the MAC CE, this status information can be considered as based. And avoid to active the activated legs. Also if no this information exchange, the problem in Observation 2 should be happened.   
Observation 1: All the solutions are feasible and reasonable and solve the issue from different view. 
Proposal 1: Comprise the sol1~4 together for the issue

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. The assisting node does not know the UL duplication is activated if no the information exchange. So the node will not prepare the UL CG(Configured-Grant) for the UL data transfer. It should wait the BSR or UL data transferring of other DRBs.
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
For the UL duplication, the MN or SN may separately active the duplication via MAC CE and another node does not know the status information of the UL activation. The same problem should be happened as R15 and no CG is prepared for the unknown UL duplication.

Observation 2: The CG will not be prepared for the UL activation if node does not know the UL duplication is activated 

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.
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
3

Conclusion

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

Observation 1: All the solutions are feasible and reasonable and solve the issue from different view. 

Observation 2: The CG will not be prepared for the UL activation if node does not know the UL duplication is activated 
Proposal 1: Comprise the sol1~4 together for the issue

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