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1 Introduction
In the previous RAN3 meeting, there are some initial discussions on how to support PDCP duplication. In this contribution, we make further analysis and give our proposals accordingly based on the latest agreement made in RAN2.   
2 Discussion
2.1 Configuration of CA based PDCP duplication for SRB
In last RAN2 meeting, the agreement on SRB duplication is as follows.
=>
SRB duplication for CA is supported.  FFS LCID is allocated by RRC signalling and is not fixed. 
Here, we would like to analyse from an overall flow on how to support SRB duplication for CA. To support SRB duplication in CU/DU split scenarios, first, it should be prepared in both DU and UE side. After that, CU could decide whether PDCP duplication needs to be activated or not. 
The flowchart of configuration of CA based PDCP duplication for SRB in CU/DU split scenario is as follow: 
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Step 1:CU sends UE Context setup/modify request message to DU to request the preparation of PDCP duplication for all or part of the SRBs.
Step 2:DU responds with UE context setup/modify response message which includes the updated L2/L1 configuration for SRBs which support PDCP duplication. 
Step 3:CU sends RRC Reconfiguration request message to UE

Step 4:UE responds with RRC Reconfiguration complete message to CU
Step5:CU sends UE context setup/modification confirm message to DU to inform CU to take the updated configuration into effect.

Based on above procedure, the impact to F1 signalling is as follow:

 In UE context setup request/modify request message, indications on whether PDCP duplication should be supported for each SRB should be introduced.
Proposal1: In UE context setup request/modify request message, indications on whether PDCP duplication needs to be supported for each SRB should be introduced.

2.2 Activation of DL CA based PDCP duplication
For SRB, the PDCP PDU corresponding to the DL RRC message would be transferred through one F1AP message i.e. DL RRC message transfer. If CU wants to duplicate the RRC message, there are two options to inform DU.

Option 1:During the procedure of the PDCP duplication preparation, CU interpret the L2 configuration from DU.CU includes the corresponding logical channel ID when sending the RRC message to DU. For one RRC message, two F1AP message i.e. DL RRC Message transfer would be sent from CU to DU.
Option 2: CUs add an indication in DL RRC Message transfer message which inform DU that the PDCP PDU should be duplicated.

Comparing the two options, option 2 is simpler. We have a slight preference on option 2.

For DRB, since two TEIDs have been sent from DU to CU during the preparation phase, CU could send the same PDCP PDU to both of the tunnels if CU decides to duplicate the PDCP PDU. There is no impact to the F1AP.

Based on above analysis, to support activation of PDCP duplication, the impact to F1AP is as following

  In DL RRC message transfer, an indicator (PDCP duplication activation) or Logical channel ID should be included. We prefer to use an indicator to make the spec and procedure clearer and simpler.
Proposal 2:  In DL RRC message transfer, an indicator on whether PDCP duplication is activated or not should be introduced.
2.3 Activation of UL CA based PDCP duplication 

For the activation of UL PDCP duplication, it has been agreed in previous RAN2 meeting that the activation and deactivation is implemented via MAC CE. In RAN2#adhoc1801,another agreement was reached as follow:
1. When configuring duplication, RRC can also set the initial state (active or inactive) for DRBs.
So, from above RAN2 agreements, it could be seen that when CU first configures the duplication, it could inform UE whether the UL duplication is activated or not. Since the following activation/deactivation of UL PDCP duplication is performed by MAC CE, DU should be aware of the initial status of UL PDCP duplication.

Based on that, when CU configures two UL tunnels for a DRB, i.e. duplication is configured for the bearer, CU should also inform DU the current status of PDCP duplication.

Proposal 3: It is proposed to let CU inform DU of whether the UL PDCP duplication is activated or not when configuring duplication for a bearer.

2.4 Activation of UL DC based PDCP duplication 

For DC based the PDCP duplication, the activation of UL duplication is sent to UE via MAC CE in SgNB side. So, when MN configures the PDCP duplication, it should also inform SgNB whether the duplication is activated or not.

Proposal 4: It is proposed for MN to inform SgNB of whether the UL PDCP duplication is activated or not when configuring duplication for a bearer.
3 Conclusion
Based on above analysis, we have the following proposal:
Proposal1: In UE context setup request/modify request message, indications on whether PDCP duplication needs to be supported for each SRB/DRB should be introduced.

Proposal2:  In DL RRC message transfer, an indicator on whether PDCP duplication is activated or not should be introduced.
Proposal 3: It is proposed to let CU inform DU of whether the UL PDCP duplication is activated or not when configuring duplication for a bearer.

Proposal 4: It is proposed for MN to inform SgNB of whether the UL PDCP duplication is activated or not when configuring duplication for a bearer.
The corresponding CR is in [1][2].
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