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Discussion
1. Introduction
In section 8.3 of [1], mechanism of centralized retransmission of lost PDUs was denoted with several editor’s notes:

	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 focus on editor’s notes highlighted as green color and provide our view on it.

2. Discussion
2.1 Definition of radio link outage
In [2], the gNB-DU may detect the radio link outage (e.g. based on CQI feedback, UL measurement, HARQ ACK/NACK ratio, RLC status reports) and indicate this outage to the gNB-CU together with the PDCP PDU SNs undelivered by it to provide the traffic for the UE to the another gNB-DU. However, we wonder that these action and signaling in the gNB-DU provide what benefit. As mentioned in [2], though the gNB-CU is aware that the radio link outage for the UE is detected and which PDCP PDUs are not delivered to the UE, it cannot know which neighbor gNB-DU can serve the UE. It is because the gNB-CU may not have the measurement report for the UE when to receive the radio link outage indication. In order to decide the neighbor gNB-DU which can serve the UE, in case of using the measurement report received from the UE before receiving outage indication, the gNB-CU may determine the inappropriate serving gNB-DU for the UE.
The gNB-CU may detect the radio link outage between the serving gNB-DU and the UE based on the UE’s measurement report. For example, when the gNB-CU receives the measurement report including Event A3 as LTE case is reported, it may judge that the radio link outage between the serving gNB-DU and the UE took place. Also, through the measurement report, it can determine appropriate neighbor gNB-DU which can serve the UE.
Proposal 1: Radio link outage between the gNB-DU and the UE should be detected by the gNB-CU based on measurement report from the UE.

Proposal 2: Radio link outage between the gNB-DU and the UE should be defined as the case that the neighbor gNB-DU has better radio link condition than serving gNB-DU.
2.2 Notification between gNB-CU and gNB-DU
When the gNB-CU decides which neighbor gNB-DU instead of serving the gNB-DU provides the traffic for the UE, it should know the PDCP PDUs which the serving gNB-DU delivers or not to the UE. There may be two possible ways that the serving gNB-DU informs the gNB-CU of delivered or undelivered PDCP PDUs: 1) over F1-U; 2) over F1-C.
In case the notification is over F1-U, like LTE DC, the serving gNB-DU of the UE provides the feedback for the PDCP PDUs to the gNB-CU periodically. If the gNB-CU determines the change of serving gNB-DU for the UE between feedbacks to be received as illustrated in Figure 1, it may decide the PDCP PDUs undelivered to the UE based on the feedback which is already received or will be received. When to judge undelivered PDCP PDUs according to previously feedback received in time A, the PDCP PDUs delivered to the UE successfully between the time A and B as shown in Figure 1 may be re-transmitted to the selected neighbor gNB-DU. Considering the feedback which will be received in time B after the decision for DU change, the gNB-CU may not perform DU change until it receives the feedback from the serving gNB-DU of the UE. So, in order to solve these problems, after the decision for DU change, one possible method is that the gNB-CU may inform the serving gNB-DU of the decision for DU change to stop downlink data transmission and request the feedback. This method enables the gNB-CU to know the PDCP PDUs undelivered to the UE and the selected neighbor gNB-DU to re-transmit the PDCP PDUs delivered to the UE successfully.
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Figure 1. Feedback from serving gNB-DU of the UE to gNB-CU over F1-U

In case the notification is over F1-C, the gNB-CU can know the PDCP PDUs which are not delivered to the UE when it wants to be aware of them. For this, it is necessary to perform the signaling between the gNB-CU and the serving gNB-DU over F1 interface. In other words, when to determine the change of serving gNB-DU for the UE, the gNB-CU requests the information on delivered or undelivered PDCP PDUs to the serving gNB-DU for the UE. And then, the serving gNB-DU responds with the requested information to the gNB-CU. Unlike F1-U case, there is no need to transmit the redundant PDCP PDUs to the selected neighbor gNB-DU or wait the periodic feedback provided by the serving gNB-DU of the UE. In order to know the PDCP PDU delivery status toward the UE, however, it is necessary that the serving gNB-DU sends to the gNB-CU the signaling including the feedback information related to PDCP PDUs.
Proposal 3: The gNB-CU should inform the serving gNB-DU of the decision of DU change irrespective of whether the notification is over F1-U or F1-C.
Proposal 4: New notification mechanism triggered by the gNB-CU should be introduced.

As the flow control of LTE DC, it may be beneficial to give the gNB-CU the highest PDCP PDU sequence number successfully delivered in sequence to the UE because the amount of provided information can be reduced. However, in case of CU-DU split, it may benefit that the gNB-CU is aware of the PDCP PDU sequence numbers corresponding to the RLC SDUs that have been either partially or totally undelivered. It is because the gNB-CU just transmits the PDCP PDUs indicated by the serving gNB-DU of the UE to the selected neighboring gNB-DU. If the gNB-CU knows the highest PDCP PDU sequence number successfully delivered in sequence, it may re-transmit the PDCP PDUs which is already delivered successfully among the PDCP PDUs which have sequence number after the highest PDCP PDU sequence number.
Proposal 5: The notification should include the PDCP PDU SNs corresponding to the RLC SDUs that have been either partially or totally undelivered in serving gNB-DU of the UE.
3. Conclusion
In this contribution, we focused on definition of radio link outage and the issues related to notification and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: Radio link outage between the gNB-DU and the UE should be detected by the gNB-CU based on measurement report from the UE.

Proposal 2: Radio link outage between the gNB-DU and the UE should be defined as the case that the neighbor gNB-DU has better radio link condition than serving gNB-DU.
Proposal 3: The gNB-CU should inform the serving gNB-DU of the decision of DU change irrespective of whether the notification is over F1-U or F1-C.
Proposal 4: New notification mechanism triggered by the gNB-CU should be introduced.

Proposal 5: The notification should include the PDCP PDU SNs corresponding to the RLC SDUs that have been either partially or totally undelivered in serving gNB-DU of the UE.
Proposal 6: It is proposed to agree the TP for TS 38.401.
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<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
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-CU shall detect the outage (e.g. the gNB-DU2 has better radio link condition than the gNB-DU1) based on measurement report from the UE

Editor’s Note: whether the notification is over F1-C or F1-U 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 based on measurement report. The gNB-CU shall send a notification to the gNB-DU1 to stop downlink data transmission and request the information on undelivered PDCP PDUs. The gNB-DU1 shall transmit to the gNB-CU the feedback including the PDCP PDU SNs corresponding to the RLC SDUs that have been either partially or totally undelivered in gNB-DU1. 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.

<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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