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1   Introduction
During past RAN3 meetings, fast retransmission of lost PDUs was discussed and F1-U based solution was agreed. An explicit radio link outage/resume indication from gNB-DU to gNB-CU is piggybacked over  DDDS packet in F1-U tunnel. However, it has not been discussed whether all the F1-U tunnels shall contain the radio link outage/resume indication or not. In this paper, the remaining question is discussed.   
2   Discussion
The procedure for centralized retransmission in intra gNB-DU scenarios is agreed in [1]. If the gNB-DU found that the radio link towards the UE is experiencing outage, it shall sends the “radio link outage” notification to the gNB-CU over F1-U interface, as part of the DDDS PDU. The message includes the Number of lost F1-U Sequence Number ranges reported corresponding to the PDCP PDUs partially (and/or totally) undelivered in gNB-DU. After recovered from radio link outage, the gNB-DU sends a “Radio Link Resume” notification message as part of the DDDS PDU over the F1-U interface to inform the gNB-CU that the radio link can be used again.
As defined in TS 38.475[2], two cause value, i.e., RADIO LINK OUTAGE and RADIO LINK RESUME are defined in DDDS packet for the gNB-DU to indicate radio link outage and resume to the gNB-CU. As we know, the purpose of DDDS procedure is to provide feedback from the gNB-DU to the gNB-CU to allow the gNB-CU to control the downlink user data flow via the gNB-DU for the respective data radio bearer. That is, the DDDS PDU is DRB specific and will be transferred over the F1-U tunnel associated with the DRB. For example, the gNB-CU may setup 4 F1-U tunnels for 4 DRBs with the gNB-DU, and three DRBs (e.g., DRB 1-3) have undelivered PDCP PDUs in gNB-DU upon detecting radio link outage. In order to indicate radio link outage, there’re generally three options, 
· Option 1: insert radio link outage indication into DDDS packets for all the F1-U tunnels no matter whether the associated DRB has undelivered PDCP PDUs or not. 
· Option 2: insert radio link outage indication into DDDS packets for all the F1-U tunnels with the associated DRB that has undelivered PDCP PDUs 
· Option 3: insert radio link outage indication into DDDS packets for one of the F1-U tunnels with undelivered PDCP PDUs, e.g., choose any one of them, or the one with the smallest DRB ID or largest DRB ID  
Based on option 1, the gNB-DU shall send radio link outage indication over 4 F1-U tunnels. Based on option 2, radio link outage indication will be sent over 3 F1-U tunnels associated with DRB 1-3. Based on option 3, radio link outage indication may be sent over the F1-U tunnel associated with DRB 1, 2 or 3. From message robustness point of view, option 1 should be stronger, and even there are no lost PDCP PDUs for one certain DRB, the “Number of lost F1-U Sequence Number ranges reported” could be empty (i.e. Lost Packet Report is not present) with outage indication to reflect such no-lost case. Therefore, 
Proposal 1

It is proposed to insert radio link outage indication into DDDS packets for all the F1-U tunnels no matter whether the corresponding DRB has undelivered PDCP PDUs or not. 
After recovered from radio link outage, it is intuitively for the gNB-DU to insert radio link resume indication into DDDS PDU for all the F1-U tunnels which send radio link outage indication before. Based on proposal 1, 
Proposal 2

It is proposed to insert radio link resume indication into DDDS packets for all the F1-U tunnels.
3   Conclusion
Based on the discussion in this paper, we have the following observations and proposals:
Proposal 1

It is proposed to insert radio link outage indication into DDDS packets for all the F1-U tunnels no matter whether the corresponding DRB has undelivered PDCP PDUs or not. 
Proposal 2

It is proposed to insert radio link resume indication into DDDS packets for all the F1-U tunnels.
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----------------Start the change of the Text--------------
8.3.1
Centralised Retransmission in Intra gNB-CU Cases
This mechanism allows to perform the retransmission of the PDCP PDUs that are not delivered by a gNB-DU (gNB-DU1) because the corresponding radio links toward the UE are subject to outage, When such outage occurs, the gNB-DU affected by outage informs the gNB-CU of such event. gNB-CU can switch transmission of data traffic, as well as retransmission of undelivered PDCP PDUs, from the gNB-DU affected by outage to other available gNB-DUs (e.g. gNB-DU2 in Figure 8.3.1-1) with a well-functioning radio link toward the UE. 
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Figure 8.3.1-1 Procedure for centralised retransmission in intra gNB-CU scenarios

The mechanism is shown in Figure 8.3.1-x and targets the multi-connectivity scenario, where a UE is served by multiple DRBs established at least on two DUs, and it includes the following steps:

0. The UE is connected and can transmit/receive data to/from gNB-DU1 and gNB-DU2.

1. gNB-DU1 realizes that the radio link towards the UE is experiencing outage.

2. gNB-DU1 sends the “Radio Link Outage” notification message to the gNB-CU over all the F1-U tunnels setup between gNB-DU1 and gNB-CU, as part of the DDDS PDU. The message may include the Number of lost F1-U Sequence Number ranges reported corresponding to the PDCP PDUs partially (and/or totally) undelivered in gNB-DU1.

3. gNB-CU decides to switch data traffic transmission and retransmission of PDCP PDUs that were undelivered in gNB-DU1 via gNB-DU2. gNB-CU stops sending downlink traffic to gNB-DU1. The radio leg between gNB-DU1 and the UE is not necessarily removed.

4. gNB-CU starts sending traffic (namely new PDUs and potentially retransmitted PDUs) to gNB-DU2

5. If gNB-DU1 realizes that the link toward the UE is back in normal operation, it sends a “Radio Link Resume” notification message as part of the DDDS PDU over all the F1-U tunnels to inform the gNB-CU that the radio link can be used again.

6. gNB-CU may start sending traffic (namely new PDUs and potentially retransmitted PDUs) via gNB-DU1 again.
----------------End the change of the Text--------------
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