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Discussion
1. Introduction
In RAN#84 meeting, WID on SON/MDT support for NR was approved [1]. The objectives of this work item follow the conclusions by the study item on “RAN-centric Data Collection and Utilization for LTE and NR”, which are defined in [2]. Among detailed objectives, objective related to support of SON features is as follows.
· Support of SON features, including MRO (intra and inter-system), MLB (intra-system), and RACH optimization.  [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]
In this contribution, we focus on MRO in case of intra-system mobility and provide our view on it.
2. Discussion
According to section 5.3.10.3 in [3] and 5.17 in [4], when the UE detects beam failure, it performs RACH procedure for beam failure recovery based on BeamFailureRecoveryConfig, which includes candidate beams for beam failure recovery. If this procedure is not succeeded during the valid time, this situation is reported via random access problem indication from the MAC layer to UE’s RRC layer. So, the UE considers RLF to be detected and initiates the connection re-establishment procedure with the cause for RACH failure.

During the connection re-establishment procedure, however, the gNB does not know that the RLF happened since beam failure recovery was failed. It is because it is aware that this procedure is triggered by RACH failure. So, in order to indicate the RLF caused by beam failure recovery failure to the gNB, the RLF report is necessary to include beam related information (e.g., the list of beams which the gNB allocated or the beam which the UE has used until the RLF happens) after the radio link connection is recovered.
Proposal 1: The RLF report with beam related information should be provided to the gNB.
Failure event definition and detection mechanism for connection failure due to intra-system mobility are described in [2]:
	1)
Connection failure due to intra-system mobility
Failure event definition:

-
[Intra-system Too Late Handover] An RLF occurs after the UE has stayed for a long period of time in the cell; the UE attempts to re-establish the radio link connection in a different cell.
-
[Intra-system Too Early Handover] An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in the source cell.
-
Intra-system Handover to Wrong Cell] An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.


Detection mechanism:
-
[Intra-system Too Late Handover]
There is no recent handover for the UE prior to the connection failure i.e. the UE reported timer is absent or larger than the configured threshold, e.g. Tstore_UE_cntxt.

-
[Intra-system Too Early Handover]
There is a recent handover for the UE prior to the connection failure i.e. the UE reported timer is smaller than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt cell/the cell UE attempts to re-connect is the cell that served the UE at the last handover initialization.

-
[Intra-system Handover to Wrong Cell]
There is a recent handover for the UE prior to the connection failure i.e. the UE reported timer is smaller than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt cell/the cell UE attempts to re-connect is neither the cell that served the UE at the last handover initialization nor the cell that served the UE where the RLF happened or the cell that the handover was initialized toward.


For three cases e.g., Too Late/Too Early Handover and Handover to Wrong Cell, as LTE, the gNB which recovers the radio link connection with the UE which experiences the RLF can transmit the Failure Indication message with RLF report to the gNB where the RLF happened via Xn interface as follows:
	Impact to Xn interface:

-
Failure Indication message which is used to provide UE RLF Report from the NG-RAN node that collects the UE report to the last serving node.


If the RLF by beam failure recovery failure occurs in case of intra-system mobility, the RLF report with beam related information is needed to be transmitted to the last serving gNB to reduce or avoid this RLF. That is, when the Failure Indication messages with the information related to certain beam(s) are received consistently from the neighbor gNB, the receiving gNB can determine the change of beam(s) currently in use to reduce or avoid the RLF caused by beam failure recovery failure.
Proposal 2: The RLF report with beam related information should be able to be transmitted to neighbor gNB which causes the RLF.

It is possible that the neighbor gNB which receives the Failure Indication message with RLF report via Xn interface is split as the CU and DU. Because the gNB-CU receives the message including RLF report with beam related information and the gNB-DU is in charge of beam management, in order to request the modification of received information, the gNB-CU needs to provide the gNB-DU with the received beam related information. The gNB-DU changes the received beam related information to reduce or avoid the RLF by beam failure recovery failure and provides the modified beam related information to the gNB-CU. This signaling between gNB-CU and gNB-DU may be applied to the case the UE experiences the RLF caused by beam failure recovery failure and recovers the radio link connection with the same gNB which is split as the CU and DU.
Proposal 3: To reduce or avoid RLF occurrence, signaling between gNB-CU and gNB-DU should be performed to modify beam related information.
3. Conclusion
In this contribution, we focused on MRO in case of intra-system mobility and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The RLF report with beam related information should be provided to the gNB.

Proposal 2: The RLF report with beam related information should be able to be transmitted to neighbor gNB which causes the RLF.

Proposal 3: To reduce or avoid RLF occurrence, signaling between gNB-CU and gNB-DU should be performed to modify beam related information.
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