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1. Introduction

During past RAN3 meetings, there were discussions on how to support PDCP duplication in CU-DU split architecture. In this contribution, we give further analysis on how to support dynamic activation and deactivation of duplication in CU-DU split architecture.
2. Discussion
Efficiency of packet duplication could change when the radio condition of the two legs changes. For example, when a UE moves from cell edge to cell center, the performance of one of the legs could become very good and it is not necessary to use the other leg at all. Packet duplication may not be always beneficial, and it should be deactivated when there’s no gain available. 
Observation 1: Dynamic activation and deactivation of packet duplication should be supported. 
During RAN3#97 meeting, it was agreed that "gNB-CU manages PDCP duplication ", PDCP duplication is configured by RRC message. Hence dynamic activation and deactivation of packet duplication should be supported to cope with the dynamic channel quality change in the two legs, after PDCP duplication has been configured for a SRB/DRB by RRC signaling. Considering some of the channel quality information is only available at network side, it is up to network to determine activation and deactivation of duplication.
Observation 2: After PDCP duplication has been configured for a SRB/DRB by RRC signalling, it is up to NW to determine activation and deactivation of duplication with channel quality information.

In CU/DU high layer split architecture, since PDCP layer locates at CU, and RLC/MAC/PHY locates at DU, only the DU can know some channel quality (e.g., based on UE measurement reports, CQI feedback, UL measurements, HARQ ACK/NACK ratios, RLC status reports) accurately. That is also the reason why DU could report "outage" to CU on F1 fast retransmission mechanism. 
There are intra-DU CA based duplication and inter-DU/intra-CU based duplication. For intra-DU CA duplication, two legs with separated RLC entity locate at the same DU, DU can get the channel quality of both legs, and thus DU has the capability to determine whether to activate or deactivate duplication. For inter-DU intra-CU duplication, each leg locates at different DU, thus a single DU has no way to know the channel quality of the legs in another DU. As a result, each DU needs to send the channel measurement report to CU, the CU can make the final decision on whether the duplication needs to be activated or not based on the received measurement reports from multiple DUs. 
Observation 3: For intra-DU CA based duplication, DU has the capability to determine whether to activate or deactivate duplication; for inter-DU intra-CU duplication, only CU can make the final decision on whether the duplication needs to be activated or not based on the received measurement reports from multiple DUs.
According to the above observations, in order to formulate a unified solution on activation/deactivation decision for both intra-DU CA duplication and inter-DU/intra-CU duplication, we propose: 

Proposal 1: After duplication has been configured for a SRB/DRB by RRC signalling, the DU should send channel quality report to the CU to help the CU make decision on activation or deactivation of the duplication. CU is responsible to make decision on activation or deactivation of duplication.
On last RAN3 meeting, PDCP duplication preparation flow has been discussed in [1], CU sends UE Context setup/modify request message to DU to request the preparation of PDCP duplication for all or part of the SRB/DRB. After duplication has been configured, further dynamic activation/deactivation procedure should be considered. The signaling flow is shown in figure1.
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Figure1 Duplication Activation/Deactivation Procedure 
Step 1: After duplication has been configured, the DU sends the channel quality measurement report of configured duplication SRB/DRB to the CU.
step2: CU decides whether duplication needs to be activated or deactivated based on the measurement reports from all legs.

step3: CU sends the Duplication Command message to inform DU whether PDCP duplication is activated or deactivated for a specific SRB/DRB. After received Duplication Command message, DU can do the following deactivated processing in the case of DL duplication (e.g. reset and suspend the related RLC entity, which is still FFS in RAN2). For UL duplication, DU needs to send MAC CE to inform UE.

The following proposals are provided:
Proposal 2:  The Channel Quality Report from DU to CU should be supported over F1 interface.

Proposal 3:  The Duplication Command message from CU to DU should be supported to inform DU whether PDCP duplication is activated or deactivated.

Proposal 4:  The above information should be transmitted via F1-C or F1-U can be determined later.

3. Conclusion
According to the above analysis, the following observations and proposals are provided.

Observation 1: Dynamic activation and deactivation of packet duplication should be supported. 
Observation 2: After PDCP duplication has been configured for a SRB/DRB by RRC signalling, it is up to NW to determine activation and deactivation of duplication with channel quality information.

Observation 3: For intra-DU CA based duplication, DU has the capability to determine whether to activate or deactivate duplication; for inter-DU intra-CU duplication, only CU can make the final decision on whether the duplication needs to be activated or not based on the received measurement reports from multiple DUs.
Proposal 1: After duplication has been configured for a SRB/DRB by RRC signalling, the DU should send channel quality report to the CU to help the CU make decision on activation or deactivation of the duplication. CU is responsible to make decision on activation or deactivation of duplication.
Proposal 2:  The Channel Quality Report from DU to CU should be supported over F1 interface.

Proposal 3:  The Duplication Command message from CU to DU should be supported to inform DU whether PDCP duplication is activated or deactivated.

Proposal 4:  The above information should be transmitted via F1-C or F1-U can be determined later.
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