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1 Introduction
In the last RAN2 #107 meeting, the network controlled PDCP duplication is discussed. Agreements are indicated as follows:
 In addition, the primary path configuration for the Rel-16 is discussed, though no agreement has been achieved. One of the important open issues are indicated as follows:
· in Rel-16, when more than 2 RLC entities are configured for PDCP data duplication: should a primary path be configured, as in Release 15?
In this contribution, we aim to address our positive view on this issue. Following that, we also discuss how to set the primary path when the PDCP duplication is activated.
2 Discussion
In Rel-15, PDCP duplication is defined with the target of improving the data transmission reliability in the higher layer of the NG-RAN. Specifically, RRC configuration is applied to configure targeted DRBs with two RLC entities mapped to different cell groups or cells. In addition, one of two RLC entities are configured to be the primary path. When the duplication is deactivated, the primary path is still used for data transmission for the targeted DRBs. When the duplication is activated, another configured RLC transmission leg will be used also. In other words, the primary path will not be deactivated no matter if the duplication is activated or not. In addition, it should be noted that only the primary path takes the responsibility of PDCP control PDU transmission task, even when the duplication is activated. The reason for such implementation is that the PDCP control PDU does not have sequence number, and therefore redundancy detection and discard could not be realized at gNB PDCP layer. 

Observation 1: only the primary path takes the responsibility of PDCP control PDU transmission task  when the duplication is activated. One of the reasons for such implementation is that the PDCP control PDU does not have sequence number, and therefore redundancy detection and discard could not be realized at gNB PDCP layer.
So regarding the question, we think primary path is still required to be configured in the Release 16, the same as in Release 15, since SN field is still missed in the PDCP control PDU, and the PDCP control PDU is critical for the gNB to know the transmission status towards the UE. An alternative way is to re-define the PDCP control PDU with a new SN field (the SN applied has to be separatly set from the PDCP data PDU). However, the impacts on the standard should be analysed and standardization work for defining the PDCP control PDU is required, which takes potentially too long time.
Proposal 1: we kindly propose RAN2 to keep the primary path configuration in the Rel-16, as it is necessary for PDCP control PDU transmission.
So how to set the primary path? In the Rel-16, the network could configure up to 4 RLC legs for PDCP data duplication, and apply only subset of them for data duplication, which implies that the primary path could be different from the one used for transmission PDCP control PDU when the PDCP duplication is not activated. Note that for the Rel-15, such issue does not exist, since the activation/de-activation of the PDCP duplication by the MAC CE only involves the status switch of the RLC leg other than the primary path.  
In our opinion, there are three ways of indicating the primary path to the UE. The first way is to indicate the primary path in the activation MAC CE by taking advantage of one or two reserve bits.  If one reserve bit is applied, the value of the reserve bit could be used to let the UE know the activated RLC transmission leg indexed with the higher or lower number being  the primary path.  Specifically, we can let ‘0’ implies the RLC transmission leg with the lower index, and ‘1’ implies the RLC transmission leg with the higher index). On the other hand, if it is possible two reserve bits could be applied, the value of the reserve bits could be used to indicated explicitly the index of the RLC transmission leg serving as the primary path.
The second way is to apply a new MAC CE for indicating the primary path to the UE followed by the PDCP duplication activation MAC CE. This MAC CE should consist of following IEs: the DRB activated for PDCP duplication and the index of the RLC as the primary path (the index should range from 0 to 3). 
The third approach is by RRC reconfiguration, which is considered to be the slowest one.
Observation 2: there exist three approaches of indicating the primary path to the UE:

· indicate the primary path in the activation MAC CE by taking advantage of one or two reserve bits of the MAC CE
· introduce a new MAC CE for indicating the primary path. This MAC CE should be sent to the UE followed by the PDCP duplication activation MAC CE

· applying RRC reconfiguration 
Proposal 2: we kindly propose RAN2 to down select one among three approaches listed in the observation 2 for indicating the primary path to the UE for PDCP duplication.
3 Conclusions

In this paper, the following observations and proposal are given:
Observation 1: only the primary path takes the responsibility of PDCP control PDU transmission task, even when the duplication is activated. The reason for such implementation is that the PDCP control PDU does not have sequence number, and therefore redundancy detection and discard could not be realized at gNB PDCP layer.

Observation 2: there exist three approaches of indicating the primary path to the UE:

· indicate the primary path in the activation MAC CE by taking advantage of one or two reserve bits of the MAC CE

· introduce a new MAC CE for indicating the primary path. This MAC CE should be sent to the UE followed by the PDCP duplication activation MAC CE

· applying RRC reconfiguration 
Proposal 1: we kindly propose RAN2 to keep the primary path configuration in the Rel-16, as it is necessary for PDCP control PDU transmission.
Proposal 2: we kindly propose RAN2 to down select one among three approaches listed in the observation 2 for indicating the primary path to the UE for PDCP duplication.
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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.











