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Introduction
In previous RAN3 meetings, some issues for coordination between nodes for PDCP duplication activation to ensure resource efficiency were discussed. The contribution focuses on duplication activation / deactivation efficiency issue and provides corresponding analysis and proposals.
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Discussion
At RAN2 #99 meeting, the following agreements of PDCP duplication were agreed：

Agreements:

1. Logical channel prioritization takes into account the all the restrictions configured for the logical channels.

2. The LTE BSR and SR trigger mechanism can be used for the packet duplication transmission.  no enhancements are needed.
3. For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.
4. Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.

FFS if fall back to split bearer is supported for DC.
And
Agreements:

1.
For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.
2.
1 byte bitmap could be used as duplication activation/deactivation MAC CE
3. 
The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)
According to these conclusions, for DC based duplication, primary leg can always transmit PDCP PDUs, both primary leg and secondary leg can trigger activation or deactivation of PDCP UL duplication via MAC CE, 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.
Based on above analysis, when activation / deactivation operation via MAC CE is carried out, there would be signalling redundant or error operation issues between two legs. 

Case 1：

Assuming that the duplication of certain DRB is initially configured to deactivate by RRC reconfiguration message, then if primary Leg signals duplication activation indicator to UE via MAC CE, since secondary leg does not know this information, it might send repeat duplication activation indicator to the UE. In this case signalling redundancy issue will occur, as shown below:
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Figure 1 the signaling redundancy issue
At this time, the secondary leg is basically blind. So this case makes it meaningless to allow two nodes to activate / deactivate duplication operation separately.
Observation 1: If one leg does not know the information sent by other leg, signaling redundancy issue is easy to happen.
Case 2：

Another case is that since the activation / deactivation state of MCG leg and SCG leg is not synchronized with each other in network side, then it is possible that MAC CE indication from both legs are conflicting each other, as shown below:
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Figure 2 the signaling conflicting issue
At this time, the two legs are out of sync in terms of duplication state, and it might lead to confusion in UE handling.
Observation 2: If the activation / deactivation state of primary leg and secondary leg is inconsistent, error operation might occurs, and it might lead to confusion in UE handling.
In summary, with the further study of IIOT WID, these issues mentioned above need to be solved. Therefore, it seems beneficial to introduce some enhanced mechanism to make both nodes know each other’s duplication / deactivation statue.
Proposal: RAN3 is kindly request to identify these issues and study possible solutions to solve the inconsistency problem of PDCP activation / deactivation state. 
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Conclusion

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

Observation 1: If one leg does not know the information sent by other leg, signaling redundancy issue is easy to happen.
Observation 2: If the activation / deactivation state of primary leg and secondary leg is inconsistent, error operation might occurs, and it might lead to confusion in UE handling.
Proposal: RAN3 is kindly request to identify these issues and study possible solutions to solve the inconsistency problem of PDCP activation / deactivation state.
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