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1
Introduction
At RAN3#96 meeting, the mechanism of centralized retransmission of lost PDUs was captured in TS 38.401.

This paper further discusses and proposes the way forward of this issue. The Text Proposals for TS 38.401 and TS 38.475 are also provided in [1] and [2], respectively.
2
Discussion
At RAN3#96 meeting, the mechanism of centralized retransmission of lost PDUs was discussed and captured in TS 38.401 with some FFS.

2.1
General approach
====
8.3
Mechanism of centralized retransmission of lost PDUs

Editor’s Note: whether this section could be captured in the same paragraph of mobility procedures is FFS.

This mechanism allows to perform the retransmission of the PDUs that were not delivered by a gNB-DU (gNB-DU1), e.g., because the radio link served by gNB-DU1 is subject to temporary outage, via another gNB-DU (gNB-DU2) with a well-functioning radio link toward the UE. 

The gNB-DU1 shall detect the outage (e.g., based on measurement reports, CQI feedback, UL measurements, HARQ ACK/NACK ratios, RLC status reports). The gNB-DU1 shall send a notification to the gNB-CU about the outage. 

Editor’s Note: how to define radio link outage is FFS.

Editor’s Note: whether the notification is over F1-C or F1-U is FFS.

Editor’s Note: whether new notification mechanism is needed is FFS.

Editor’s Note: whether the notification includes the PDCP PDU SNs corresponding to the RLC SDUs that have been either partially or totally undelivered in DU1 is FFS.

The gNB-CU shall decide on which gNB-DU (e.g. gNB-DU2) with well-functioning radio link to forward traffic to the UE. The gNB-CU may take this decision based on, e.g., previously recorded UE measurement reports. The gNB-CU shall forward to gNB-DU2 the incoming data traffic for the UE as well as PDCP PDUs with SNs potentially indicated by gNB-DU1. The gNB-CU may monitor the radio link served by gNB-DU1. If the radio link served by gNB-DU1 starts functioning, the gNB-CU may decide to start sending again data traffic through gNB-DU1. 

Editor’s Note: how this mechanism is applied to dual/multi connectivity or single connectivity is FFS.

====
In case of normal inter-DU mobility, measurement report will be provided by UE to the gNB-CU and flow control can indicate the PDCP SN which was successfully transmitted to the UE. Therefore, special handling is not necessary as proposed in [3]. However, if sudden radio link outage occurs, it is beneficial to indicate to the gNB-CU from the gNB-DU so that the gNB-CU can immediately retransmit the lost PDUs to another gNB-DU, which the UE is connected to. This is because such indication is faster than measurement reports from the UE. In general, this mechanism is helpful in case of Dual Connectivity or Multi Connectivity operation.
To support this mechanism, there are mainly two ways.

1) Indication over F1-C

2) Indication over F1-U

Similar approach to normal inter-DU mobility is possible for the indication on which PDCP SN the gNB-CU should retransmit to another gNB-DU. More specifically, the gNB-CU can use the information of PDCP SN which was successfully transmitted to the UE provided by flow control mechanism (Downlink Data Delivery Status frame). Therefore, indicating radio link outage (i.e. no radio connection any more for the UE) together with the last acknowledged PDCP SN makes the gNB-CU to detect the lost PDUs and retransmit them very fast.
It should also be considered that F1-C based indication will take time compared to F1-U based indication. This will become bigger when gNB-CU control plane and user plane are deployed in different physical location.

Therefore, we propose to introduce indication of radio link outage from the gNB-DU to the gNB-CU over F1-U to support fast centralized retransmission of lost PDUs.
Proposal 1: It is proposed to introduce indication of radio link outage from the gNB-DU to the gNB-CU over F1-U to support fast centralized retransmission of lost PDUs.

2.2
Retransmission procedure in radio link outage
The retransmission procedure in radio link outage is used for the case the gNB-DU (gNB-DU1) detects the radio link outage for the UE, and the gNB-CU retransmits the user data to another gNB-DU (gNB-DU2). In this procedure, both gNB-DUs (gNB-DU1 and gNB-DU2) are connected to the same gNB-CU. Figure 1 shows the retransmission procedure in radio link outage.

Editor’s note: Whether simultaneous transmission from two gNB-DUs is possible from U-plane and C-plane perspective needs to be confirmed by RAN2.
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Figure 1: Retransmission procedure in radio link outage
1. The gNB-DU1 detects the radio link outage for the UE.

2. The gNB-DU1 indicates the radio link outage for the UE to the gNB-CU in Downlink Data Delivery Status frame.

Editor’s note: UE behaviour and expected RRC procedure (RLF, reconfiguration, etc.) in case of “radio link outage” need to be clarified by RAN2.
3.
The gNB-CU retransmits the user data through the gNB-DU2.

4.
The gNB-CU sends an UE Context Release Request message to the gNB-DU1.
NOTE:
The gNB-CU may skip this procedure and monitor the radio link for possible transmission through gNB-DU1.
Editor’s note: Whether UE Context Release Request can be sent to the gNB-DU1 considering the possible misalignment of UE configuration needs to be confirmed by RAN2.
5.
The gNB-DU1 releases the UE context and responds the gNB-CU with an UE Context Release Response message.
Proposal 2: It is proposed to replace the existing text with the proposed call flow, and agree on the TPs for TS 38.401 and TS 38.475 provided in [1] and [2], respectively.

We also propose to send an LS to RAN2 to feedback on the above mentioned FFS from RAN2 point of view.
Proposal 3: It is proposed to send an LS to RAN2 to ask for their feedback on the retransmission procedure and RAN3 assumption as provided in [4]. 
3
Conclusions
Proposal 1: It is proposed to introduce indication of radio link outage from the gNB-DU to the gNB-CU over F1-U to support fast centralized retransmission of lost PDUs.

Proposal 2: It is proposed to replace the existing text with the proposed call flow, and agree on the TPs for TS 38.401 and TS 38.475 provided in [1] and [2], respectively.

Proposal 3: It is proposed to send an LS to RAN2 to ask for their feedback on the retransmission procedure and RAN3 assumption as provided in [4]. 
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