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Introduction
RAN3 has sent an LS to RAN2 [1] regarding the below copied RAN3 agreements on solution of centralized retransmission of PDCP traffic, targeting scenarios where a UE is served by multiple DRBs terminating at least at two DUs. Further explanation of the solution can be found in [2]. 
RAN3 has agreed to the following steps for the solution of centralised retransmission of PDCP traffic:
· Introduce an explicit radio link outage indication from gNB-DU to gNB-CU over F1-U protocol
· The condition to signal radio link outage from gNB-DU to gNB-CU is up to gNB-DU implementation
· Multiconnectivity support is not precluded
· When receiving radio link outage indication, the gNB-CU may decide to retransmit and send traffic over another gNB-DU configured to serve the UE
· gNB-CU decision on which configured gNB-DU(s) to use after receiving radio link outage indication is up to gNB-CU implementation
· gNB-CU may decide to keep the UE context and DRBs active towards the gNB-DU which signalled radio link outage
· Alternatively, gNB-CU may decide to release the UE context
· If the radio link that was in outage comes back in operation, the DU sends a “radio link resume” indication over F1-U (conditions to signal this are up to gNB-DU implementation)
· gNB-CU may resume transmission toward the UE served by gNB-DU which sent “radio link resumed”

Per the LS, RAN3 has not identified any Uu impacts to support the agreed solution, and has asked RAN2 to consider taking the solution into account in its work. This contribution discusses the implications of the RAN3 LS on RAN2 work.
RAN2 Implications of LS
As described in [2], the RAN3 agreed solution of centralized retransmission of PDCP traffic addresses a scenario where the serving gNB-DU (DU1) realizes that radio communication via DRBs serving the UE is impaired due to, for example, radio blocking in >6 GHz spectrum. In the agreed RAN3 solution, as part of the flow control mechanism over F1-U interface, DU1 notifies the CU of a radio link outage condition, and provides the CU with the PDCP PDU SNs that were not successfully delivered to the UE. 
The first observation is that since PDCP data recovery is supported only for AM DRBs [3], the agreed RAN3 solution of centralized retransmission of PDCP traffic is applicable only to AM DRBs.
Also note that in the agreed RAN3 solution, the determination of a radio link outage condition by the gNB-DU, and how this condition relates to radio link failure (RLF) or beam failure, is left up to gNB-DU implementation. This means that there are no RAN2 specification impacts related to detection of proposed radio link outage condition.
Observation 1: The agreed RAN3 solution of centralized retransmission of PDCP traffic is applicable only to AM DRBs.
Observation 2: Since the agreed RAN3 solution leaves detection of radio link outage condition up to gNB-DU implementation, there is no RAN2 specification impact related to detection of proposed radio link outage condition. 
Observation 3: To support the agreed RAN3 solution, for AM DRBs the RLC layer at gNB-DU needs to be able to provide a list of PDCP PDU SNs that are currently not successfully delivered to the UE for notification to the CU via F1-U interface upon detection of radio link outage condition. 
In response to such radio link outage notification from gNB-DU, the CU stops forwarding UE data to DU1 and seeks to direct this traffic, along with notified undelivered PDCP PDUs to DUs where other available DRBs are present. According to RAN3 solution, CU does not remove DRBs configured in DU1 for the UE. The reason for not removing DRBs configured in DU1 for the UE is so that UE traffic can be switched back to DU1 when radio link outage condition is over, for example when radio blockage event is over (this could mean for example, that a vehicle blocking the available beam from DU1 moves away). 
Observation 4: To support the agreed RAN3 solution, for AM DRBs the PDCP layer needs to be able to retransmit notified undelivered PDCP PDUs, and switch traffic flow from one gNB-DU to DRBs available on other gNB-DUs. Note that this may involve establishment of new AM DRBs on other available gNB-DUs. 
When NR is deployed in a single frequency band, the agreed RAN3 solution also implies that NR needs to support intra-frequency dual/multi-connectivity. More discussion on intra-frequency dual/multi-connectivity is presented in [4].
[bookmark: _Hlk498603338]Observation 5: To support the agreed RAN3 solution, NR needs to be able to support intra-frequency NR-NR dual connectivity. 
Note that for Release 15 EN-DC deployment scenario targeted for standardization in December 2017, one dual connectivity leg is already used for LTE. Hence, for Release 15 EN-DC scenario, the agreed RAN3 solution of centralized retransmission of PDCP traffic requires support for multi-connectivity (>2 connectivity legs). Per NR WID [5], Release 15 will be limited to single and dual connectivity scenarios. Hence, we believe that full scope of the agreed RAN3 solution cannot be supported by RAN2 specifications for Release 15 EN-DC scenario. 
[bookmark: _Hlk498603350]Observation 6: Release 15 NR specifications for EN-DC scenario cannot support the full scope of agreed RAN3 solution of centralized retransmission of PDCP traffic due to lack of support for multi-connectivity with more than two legs.
However, the full Release 15 specifications targeted for June 2018 will support NR-NR dual connectivity. This means that it may be possible to provide support in RAN2 specifications for the full scope of agreed RAN3 solution of centralized retransmission of PDCP traffic. This also implies that any RAN2 work needed to support the agreed RAN3 solution of centralized retransmission of PDCP traffic can be done after completion of work related to EN-DC scenario. 
Observation 7: Release 15 NR specifications for NR-NR DC scenario may be able to support the full scope of agreed RAN3 solution of centralized retransmission of PDCP traffic.
Observation 8: Supporting the agreed RAN3 solution of centralized retransmission of PDCP traffic will not impact December 2017 RAN2 deadline for completion of EN-DC related specifications.
Based on above observations, it is proposed that RAN2 should agree to support the agreed RAN3 solution of centralized retransmission of PDCP traffic in Release 15, but with a condition that it can only be supported in the June 2018 timeframe for NR-NR dual connectivity scenario.
Proposal 1: RAN2 agrees to support the agreed RAN3 solution of centralized retransmission of PDCP traffic in RAN2 Release 15 specifications.
Proposal 2: For Release 15 timeframe, RAN2 agrees to support full scope of agreed RAN3 solution of centralized retransmission of PDCP traffic only for NR-NR dual connectivity scenario.
Proposal 3: RAN2 should send LS response to RAN3 to convey Proposals 1 and 2.

Conclusion
In this contribution, the incoming LS from RAN3 on solution of centralized retransmission for PDCP traffic is considered, and the following observations and proposals are made:
Observation 1: The agreed RAN3 solution of centralized retransmission of PDCP traffic is applicable only to AM DRBs.
Observation 2: Since the agreed RAN3 solution leaves detection of radio link outage condition up to gNB-DU implementation, there is no RAN2 specification impact related to detection of proposed radio link outage condition. 
Observation 3: To support the agreed RAN3 solution, for AM DRBs the RLC layer at gNB-DU needs to be able to provide a list of PDCP PDU SNs that are currently not successfully delivered to the UE for notification to the CU via F1-U interface upon detection of radio link outage condition. 
Observation 4: To support the agreed RAN3 solution, for AM DRBs the PDCP layer needs to be able to retransmit notified undelivered PDCP PDUs, and switch traffic flow from one gNB-DU to DRBs available on other gNB-DUs. Note that this may involve establishment of new AM DRBs on other available gNB-DUs. 
Observation 5: To support the agreed RAN3 solution, NR needs to be able to support intra-frequency NR-NR dual connectivity. 
Observation 6: Release 15 NR specifications for EN-DC scenario cannot support the full scope of agreed RAN3 solution of centralized retransmission of PDCP traffic due to lack of support for multi-connectivity with more than two legs.
Observation 7: Release 15 NR specifications for NR-NR DC scenario may be able to support the full scope of agreed RAN3 solution of centralized retransmission of PDCP traffic.
Observation 8: Supporting the agreed RAN3 solution of centralized retransmission of PDCP traffic will not impact December 2017 RAN2 deadline for completion of EN-DC related specifications.

Proposal 1: RAN2 agrees to support the agreed RAN3 solution of centralized retransmission of PDCP traffic in RAN2 Release 15 specifications.
Proposal 2: For Release 15 timeframe, RAN2 agrees to support full scope of agreed RAN3 solution of centralized retransmission of PDCP traffic only for NR-NR dual connectivity scenario.
Proposal 3: RAN2 should send LS response to RAN3 to convey Proposals 1 and 2.

Reference
1. R2-1712129, LS on Centralized Retransmission Solution, RAN3
1. R3-173970, Details on fast retransmission of lost PDUs, Ericsson, AT&T
1. RP-171993, TS 38.323 V1.0.0 (2017-09), Packet Data Convergence Protocol (PDCP) specification
1. R2-1712503, Support for intra-frequency dual connectivity in NR, AT&T
1. RP-171485, Work Item on New Radio (NR) Access Technology, NTT DoCoMo



1/4
