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1. Introduction

.PDCP duplication topic have been discussed at last RAN3 meeting with agreements for the UL and discussion to be continued for the DL. This contribution aims at proposing a way forward for DL PDCP duplication handling in case of CU-DU split architecture.
2. Discussion
After last 3GPP adhoc meeting, there were no conclusion on which entity(ies)  would be in charge of triggering and taking the decision of DL PDCP activation and deactivation . Two possibilities have been cited as potential solutions:
1) DU signals the required info to CU (duplication activation/deactivation command) to CU, and CU takes decision and takes action

2) CU takes the decision and takes action based on RRC measurements from UEs

It was agreed that the solution shall be common for all architecture cases (e.g. CA and DC). We will first describe the different architectures before assessing the different solutions against them.

2.1. Different possible architectures

1-a) Intra-CU scenarios
The DL PDCP duplication can be realised through CA in one gNB-DU (fig. xxx), or through 2 legs to two different gNB-DUs (fig. xxxx) [1]. The CA duplication implies two different RLC entities, and it has already been agreed that the duplicated PDCP PDUs would be transmitted over F1-U in two different tunnels.
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Fig 2.1-1: Intra-CU – Inter-DU PDCP duplication
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Fig 2.1-2: Intra-CU CA-based PDCP duplication


1-b) Inter-CU scenarios (MR-DC)
The PDCP duplication feature could also operate in case of multi-connectivity. Duplication could be done through one DU and Carrier Aggregation as shown in fig xxxx, or through two different DUs with a split bearer configuration. (fig. xxxx). Depending on where the PDCP entity is located, i.e. in the Master Node or in the Secondary Node, different combinations could happen, with however some limitations for CA-based duplication with EN-DC, where it can be configured for SCG bearers [1].
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Fig 2.1-3: Inter-CU – Inter-DU PDCP duplication
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Fig 2.1-4: Inter-CU CA-based PDCP duplication


2.2. Solutions assessment
In any case, the PDCP is in charge of the PDCP PDU duplication. However, solution 2) assumes that the CU takes the decision to activate or deactivate the duplication base on the radio measurements it could get, without the need to specifically involve the DU (except measurement configuration). A question is then whether relying on measurements provides enough reactivity for triggering the duplication. The feature is intended to enhance reliability for URLLC service, where the duplication feature could be triggered in a conservative approach, at the expense of a loss of resources. Moreover, it is questionable if this solution is actually applicable to MR-DC architecture, where the CU receiving the UE radio measurements is not necessary the entity hosting the PDCP.
In solution 1), DUs are in charge of detecting the need of activating or deactivating PDCP duplication. DUs are well placed to monitor the radio link conditions and react quickly. In Intra-CU scenarios (1-a), the DUs signal the event to the CU over F1, and the CU takes the final decision considering the different legs status [1]. In case of Inter-CU scenarios (1-b), the event could have to be relayed over Xn/X2 to reach the entity hosting the PDCP.

Signalling could be done in the control plane or in the user plane. For the centralised retransmission, radio outage event is carried over the user plane (F1-U) to get the shortest latency. For PDCP duplication, latency requirement could be less stringent compared to retransmission feature. A control plane signalling could be well adapted, especially since the event may have to be relayed over X2/Xn.
3. Conclusion

a) Considering the different architectures where PDCP duplication should apply, it appears that solution 1) "DU signals the required info to CU (duplication activation/deactivation command) to CU, and CU takes decision and takes action" is the preferred option.
b) Signalling the event over control plane (F1-C) seems adapted

c) Having the possibility to relay the signalling over Xn and X2 is necessary to authorise PDCP duplication feature in all possible architectures. 
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