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1. Introduction

At the last RAN3 meeting a discussion on activation of DL PDCP duplication was taken. Some agreements were reached on the possible mechanisms that could be used for activation of DL PDCP duplication. These mechanisms have been minuted as follows:

DU provides assistance info to CU for DL PDCP duplication act/deact decision; assistance information definition is FFS

CU takes the decision based on information available at CU

It can be deduced that RAN3 has converged towards two classes of solutions:

Solution 1)
gNB-CU is in charge of DL PDCP duplication activation. gNB-DU provides assistance information to help gNB-CU to take a better decision on whether to activate or deactivate duplication

Solution 2) gNB-CU is in charge of DL PDCP duplication activation. gNB-CU has already some information to determine when to activate/deactivate PDCP duplication, in the form of RRC measurements, and takes such decision independently of DU assistance information. 

This paper discusses the topic of DL PDCP duplication further and proposes a way forward.
2. Discussion

From the solutions listed in Section 1 it can be deduced that a baseline to make DL PDCP duplication activation/deactivation work is already available, namely in the form of gNB-CU taking a decision based on RRC measurements. If the specifications need to be changed to optimise such baseline mechanism, this should be motivated by a sufficient improvement. The latter translates in a sufficient increase of information at the gNB-CU regarding the radio conditions experienced at the gNB-DU and therefore the need for activation/deactivation of DL PDCP duplication.

In light of this it seems not beneficial to let he gNB-DU signal to the gNB-CU an “activate/deactivate” flag. Such flag does not add any new information about the radio conditions experienced by the gNB-DU for the bearer in question. 

Conclusion 1: Enabling assistance information from the gNB-DU to the gNB-CU to enhance activation/deactivation of DL PDCP duplication is only justified if the assistance information increases knowledge at the gNB-CU of the radio conditions experienced at the DU
In light of the above conclusion, one can explore what level of information the gNB-DU could provide to the gNB-CU. A gNB-DU is constantly monitoring the CQI for a determined radio bearer. However, this parameter changes very dynamically and may not be suitable for signalling over the F1 interface, due to timing reasons.

On the other hand, the gNB-DU could derive an average signal strength and it could derive the average retransmission and retransmission failure the DRB is subject to. This would for example translate in allowing the gNB-DU to provide:

· Average SINR for the DRB (it should be noted that this could also be the average CQI)
· Average number of HARQ failure

· Average number of HARQ retransmissions

These parameters are all conducive of an understanding about the radio link quality experienced by the UE for the given DRB. It is believed that this information would help the gNB-CU to better understand whether to activate or deactivate DL PDCP duplication.

Proposal 1: It is proposed to allow the gNB-DU to signal to the gNB-CU average SINR, average HARQ failures and average HARQ retransmissions to the gNB-CU in order to allow the gNB-CU to take a better decision on whether to activate/deactivate DL PDCP duplication

It should be clarified that signalling of the assistance information described above can be done in a number of ways. One way, perhaps the cleanest and most elegant, would be to define a new PDU Type for UL Data Traffic and to include the radio quality assistance information in such PDU Type. Another possible way would be to include such information in the DDDS PDU Type 1. The latter would however e subject to the signalling timing of the DDDS. In the proposed CR in R3-182189 we have taken the case of defining a new PDU Type.

Observation 1: Signalling of radio quality assistance information can be supported either via defining a new PDU Type for UL user data or by adding the information to the DDDS PDU Type 1. The first method allows more flexibility with respect to when to signal the information

One further point that was discussed at the last RAN3 meeting is that it seems rather inefficient to let signalling of assistance information take place over the F1-C interface. This is because the signalling would need to travel from the gNB-DU to the gNB-CU-CP and from the gNB-CU-CP to the gNB-CU-UP. Even in case of a non CP-UP split gNB-CU, the information provided over F1-C will need to be processed and made available to the platform hosting the UP protocols. When the scenario involves DC between an eNB and a gNB, assistance information signalled over the CP would anyhow need to travel from gNB-DU to gNB-CU and from gNB-CU to eNB, which is very prone to long delays.
Given that the assistance information is needed to mainly take a decision at UP level, it seems appropriate to enable signalling of such information available at UP level.
Proposal 2: It is proposed that gNB-DU assistance information for DL PDCP activation/deactivation support are signalled over the UP

3. Conclusion
In this paper discussions taken at the last RAN3 meeting were resumed. It was explained that there should be enough gain of information at the gNB-CU to justify signaling from the gNB-DU of assistance information for the activation of DL PDCP duplication. 
In absence of such gain, it would be sufficient to fold back to the existing solution to allow gNB-CU to decide on DL PDCP duplication activation/deactivation on the basis of RRC measurements. 
This is captured in the following conclusion:

Conclusion 1: Enabling assistance information from the gNB-DU to the gNB-CU to enhance activation/deactivation of DL PDCP duplication is only justified if the assistance information increases knowledge at the gNB-CU of the radio conditions experienced at the DU

The paper described the possible information that could be provided by the gNB-DU and the mechanisms according to which they can be signalled. The two proposals and the observation below were derived:

Proposal 1: It is proposed to allow the gNB-DU to signal to the gNB-CU average SINR, average HARQ failures and average HARQ retransmissions to the gNB-CU in order to allow the gNB-CU to take a better decision on whether to activate/deactivate DL PDCP duplication
Observation 1: Signalling of radio quality assistance information can be supported either via defining a new PDU Type for UL user data or by adding the information to the DDDS PDU Type 1. The first method allows more flexibility with respect to when to signal the information

Proposal 2: It is proposed that gNB-DU assistance information for DL PDCP activation/deactivation support are signalled over the UP

A CR mirroring the proposals above is presented in R3-182189
