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1 Introduction
PDCP duplication enhancement was discussed in the past several meetings and some agreements were made. 
In the meeting of RAN2 #106, the following agreements were achieved [1].
	· Intention is that Copies are sent on different legs 

· Dynamic Network control of DRB duplication is by MAC CE

· By the MAC CE, Network to control which of the configured RLC entities that is/are active

· Support the case that no of copies = no of active RLC entities


In the meeting of RAN2 #107, the following agreements were achieved [2].
	· The number of copies generated is equal to the number of active RLC entities, i.e. one copy per leg/RLC entity, and active/inactive state is determined by MAC CE.

· The network provides in RRC only one LCH cell restriction configuration per LCH, like in Rel-15. Changes to LCH cell restriction configuration is only possible via RRC.

· At PDCP duplication, application of the configured cell restrictions are not dynamically changed upon activation or deactivation of PDCP duplication beyond Rel-15. (FFS the case of CA duplication)

· The MAC CE signaling structure is either:

a.
Per DRB signaling with the activation status of the associated RLC entities, or

b.
All DRBs with the activation status of the associated RLC entities for each DRB
· A new LCID is used for the Rel-16 MAC CE controlling PDCP duplication.


In the meeting of RAN2 #107bis, the following agreements were achieved[3].
	· The mechanism of primary path defined for Rel-15 PDCP duplication should be retained for Rel-16 (FFS if allowed to deactivate a primary path ie to not send data PDU). 


In this contribution we discuss further issues on activation/deactivation of PDCP duplication in Rel-16 and provide our views. 
2 Discussion
In Rel-15, NW can configure UL PDCP duplication for a RB via RRC signaling. Two RLC entities are configured for the RB and the initial duplication state (activated or deactivated) is also set (for SRB the state is always activated). After the configuration NW may activate or deactivate PDCP duplication for DRB by means of MAC CE. The DRB may be a split bearer (with RLC entities in both MCG and SCG). For a split DRB, if the initial state of PDCP duplication is deactivated, UE can send perform UL transmission in only one CG or both CGs depending on UE capability and NW’s configuration.
In Rel-15, a split DRB corresponds to two RLC entities (one in MCG and other in SCG). When PDCP duplication for a split DRB is not configured or not activated, if ul-DataSplitThreshold is not configured (default value infinity is applied in this case) or is set to infinity UE only submits PDCP PDU to the primary path (MCG or SCG, indicated by primaryPath). In case that ul-DataSplitThreshold is set to a value other than infinity, if the total amount of data volume is equal or larger than the threshold UE may submit PDCP PDU to either CG; if data volume is less than the threshold UE submits PDCP PDU to the primary path. 
Observation 1: In Rel-15, for a split DRB whose PDCP duplication is deactivated UE performs UL transmission for the bearer according to ul-DataSplitThreshold and primaryPath (only in the CG indicated by primaryPath if ul-DataSplitThreshold is not configured or set to infinity, otherwise possibly in both CGs).
It is important to note that there may be more than one RLC entities in MCG and/or SCG. If UE is configured to send UL data of the split bearer always in only one CG, it should be ensured that only one RLC entity in that CG is active. And if UE is allowed to send UL data in both CGs (non-duplicated), it should also be ensured that only one RLC entity in each CG is active.
Proposal 1: For a split DRB whose initial state of PDCP duplication is deactivated, NW indicates which RLC entity is active for CG(s) if UE can send UL data of the bearer in the CG(s) and more than one RLC entities of the bearer belong to the CG(s).
NW can configure initial state of PDCP duplication as activated via RRC signaling for a bearer. In this case if there are more than two configured RLC entities corresponding to the bearer, UE should know which RLC entities are used to transmit the duplicated packets. A simple solution is that NW indicates this information in RRC signaling.
Proposal 2: For bearer configured with more than two RLC entities, if initial state of PDCP duplication is activated, NW indicates via RRC signaling which RLC entities are used for transmission of duplicate packets.
According to the agreements of RAN2 #107, Rel-16 duplication MAC CE includes activation status of RLC entities of DRB. Supposing a split DRB is configured with more than one RLC active entities in at least one CG (e.g. two RLC entities in MCG and two RLC entities in SCG) and DC+CA duplication is activated, when NW wants to deactivate PDCP duplication it can indicate only one leg in each CG is still active (e.g. via a bitmap 1010 to UE). However, when UE receives the bitmap, it may think that the DRB is still in PDCP duplication state with two legs. To avoid this ambiguity NW should also include the duplication state of DRB at least for DC+CA duplication scenario. To reduce the complexity, a unified MAC CE structure can be used in all scenarios.
Proposal 3: Rel-16 duplication activation/deactivation MAC CE should indicate duplication state of DRB in addition to the activation status of RLC entities.
3 Conclusion

Based on the discussions in this contribution we have the following observations and proposals:
Observation 1: In Rel-15, for a split DRB whose PDCP duplication is deactivated UE performs UL transmission for the bearer according to ul-DataSplitThreshold and primaryPath (only in the CG indicated by primaryPath if ul-DataSplitThreshold is not configured or set to infinity, otherwise possibly in both CGs).
Proposal 1: For a split DRB whose initial state of PDCP duplication is deactivated, NW indicates which RLC entity is active for CG(s) if UE can send UL data of the bearer in the CG(s) and more than one RLC entities of the bearer belong to the CG(s).

Proposal 2: For bearer configured with more than two RLC entities, if initial state of PDCP duplication is activated, NW indicates via RRC signaling which RLC entities are used for transmission of duplicate packets.
Proposal 3: Rel-16 duplication activation/deactivation MAC CE should indicate duplication state of DRB in addition to the activation status of RLC entities.
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