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1 Introduction
In TS 38.401 [1], a number of issues about mechanism of centralized retransmission of lost PDUs have been raised as following.
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 this contribution, we discuss how to resolve these issues, and meanwhile try to clarify the relationship between centralized retransmission of lost PDUs and inter-DU handover especially under single connectivity.
2 Discussion
In TS 38.401, there are two relevant FFSs in chapter 8.3 about the mechanism of centralized retransmission of lost PDUs.
For the first question about the relationship between mobility and centralized transmission of lost PDUs,

Editor’s Note: whether this section could be captured in the same paragraph of mobility procedures is FFS.
Whether this section 8.3 could be captured in the same paragraph of mobility procedures depends on dual/multi connectivity or single connectivity. If the centralized retransmission is applied to dual/multi connectivity, no handover procedure is mandatory. However, if the centralized retransmission is applied to single connectivity, a radio interface connection switch from source DU to target DU is required to support the fast retransmission, i.e., a handover procedure is needed if the centralized retransmission is supported by single connectivity.

If the centralized retransmission is supported by single connectivity, radio link deterioration can be identified by DU, which may be probably earlier to identify abnormal radio link than measurement report from UE. And thus, fast retransmission of lost PDUs can be triggered timely in another suitable radio link. 

Observation 1:  It is beneficial to support the centralized retransmission for single connectivity.
Proposal 1:  The centralized retransmission of lost PDUs for single connectivity can be captured in section 8.2 (inter-DU mobility) 
For the second question about how to realize fast retransmission of lost PDUs for single connectivity.

Editor’s Note: how this mechanism is applied to dual/multi connectivity or single connectivity is FFS.
As the following figure described, the triggering conditions of HO in CU can take the following into considerations.
· measurement report from UE 

· link status notification from source DU
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1. The CU is in charge of receiving measurement report from UE and link status notification from source DU. The link status notification indicates that there is something wrong with the radio link.
2. If the CU has collected adequate information from UE and source DU, it is up to CU to decide whether HO should be executed immediately even if measurement report indicates that measurement thresholds for HO execution have not been crossed, and in the meanwhile there is another more suitable radio link available.

3. If the CU decides to execute HO from source DU to target DU, normal HO procedures will follow, including UE context setup/RB configuration in target DU, RRC reconfiguration, UE random access to target DU. 

4. Upon detecting HO, source DU may decide to stop sending packets to UE and in the meanwhile, if there were remaining packets unsuccessfully transmitted to UE, target DU would initiate link status report, which may include not successfully transmitted PDCP SNs. The procedures in 4.1 and 4.2 could happen in parallel with step 3.  

5. After that, CU would retransmit the lost PDCP PDUs and also send new incoming packets. 
Proposal 2:  RAN3 to capture the above procedures as the centralized retransmission of lost PDUs for single connectivity in TS 38.401.
Regarding the following questions for outage notification, 
Editor’s Note: how to define radio link outage is FFS.
As described in 8.3, the radio link outage may be identified by the following:

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. 
Since no new procedure is needed, it can be viewed as implementation issues unless new detection mechanism is justified.
Proposal 3:  How to define radio link outage is implementation issue.
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.
F1-C is preferred since this notification may be used for HO decision and would trigger the retransmission of lost PDUs. The reliability should be guaranteed, so F1-C is a better choice.
Proposal 4:  F1-C is better to carry the notification from reliability perspective. 
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.
It would be more efficient if the notification includes PDCP PDU SNs, such that CU can quickly retransmit the lost packets without querying UE with PDCP status report.
Proposal 5: It is proposed that the notification should include PDCP PDU SNs.

3 Conclusions
In this paper, we have discussed how to resolve issues for the centralized retransmission of lost PDUs.
Observation 1:  It is beneficial to support the centralized retransmission for single connectivity.
Proposal 1:  The centralized retransmission of lost PDUs for single connectivity can be captured in section 8.2 (inter-DU mobility) 
Proposal 2:  RAN3 to capture the above procedures as the centralized retransmission of lost PDUs for single connectivity in TS 38.401.

Proposal 3:  How to define radio link outage is implementation issue.
Proposal 4:  F1-C is better to carry the notification from reliability perspective. 
Proposal 5: It is proposed that the notification should include PDCP PDU SNs.
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