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1. Introduction
In RAN3#107-e meeting, for UE RLF reporting between the gNB-CU and the gNB-DU for MRO, the following was agreed:

· gNB-CU should forward the UE RLF report to the gNB-DU using a dedicated procedure at least in case of the RLF caused by random access problem.

For this issue, open issues were as follows:

· Whether the UE RLF report is provided to the gNB-DU in case of beam failure recovery failure

· Whether the new procedure needs to be defined to provide information about the detection of RLF events and the root cause of such events from the gNB-DU to the gNB-CU
In this contribution, we focus on above open issues and provide our view on it.

2. Discussion
In the last RAN3 meeting, for UE RLF reporting between the gNB-CU and the gNB-DU for MRO, open issues were as follows:
· Issues 1: Whether the UE RLF report is provided to the gNB-DU in case of beam failure recovery failure

· Issues 2: Whether the new procedure needs to be defined to provide information about the detection of RLF events and the root cause of such events from the gNB-DU to the gNB-CU
We examine above two open issues in detail.
Issue 1: Whether the UE RLF report is provided to the gNB-DU in case of beam failure recovery failure

In previous email discussion for CU-DU MRO [1], adjusting the HO thresholds should solve problems linked to failed beam failure recovery (BFR) because the main role of the RLF report is inherited from LTE and consists in adjusting HO thresholds in the gNB-CU. However, the BFR failure may occur when the UE is not only handed over to other cell but also being served by the cell. So, it is not possible to avoid or reduce the incidence of BFR failure through adjusting HO threshold.
Observation 1: The BFR failure cannot be solved only by adjusting HO threshold.

In the RAN2#109-e meeting, the following for RLF report was agreed:

	Agreements

1 UE shall include absoluteFrequencyPointA-r16, locationAndBandwidth, subcarrierSpacing, msg1-FrequencyStart, msg1-FDMInfo and msg1-SubcarrierSpacing in the RLF report when the rlf-Cause is set to beamFailureRecoveryFailure or randomAccessProblem.

2 …


According to above first agreement, after BFR failure or random access problem occurs, the RLF report shall include RACH related information (e.g., msg1-FrequencyStart, msg1-FDMInfo, msg1-SubcarrierSpacing, etc.). This means that the BFR was failed because there was a problem with random access for BFR.
Observation 2: The BFR failure may be caused by random access problem.

In the last RAN3 meeting, the following for CU-DU MRO was agreed:

	gNB-CU should forward the UE RLF report to the gNB-DU using a dedicated procedure at least in case of the RLF caused by random access problem.


Considering Observation 2 and above agreement, because the BFR failure is also the RLF caused by random access problem, it seems to be necessary for the gNB-CU to forward the UE RLF report to the gNB-DU using a dedicated procedure in case of the BFR failure.
Observation 3: For BFR failure, it seems to be needed also for the gNB-CU to forward the UE RLF report to the gNB-DU using a dedicated procedure.

Under the agreements in previous RAN2 meetings as well as above agreement, the RLF report includes the information related to beam(s) which the UE used when the RLF happened. So, on receiving the RLF report from the UE, the gNB-CU can get the beam related information associated with the RLF. Then, the gNB-CU is necessary to provide the RLF report with the beam related information to the gNB-DU which is in charge of beam management to inform that there was a problem with the beam. Based on this information, if needed, the gNB-DU may modify the beam related configuration to avoid or reduce the RLF by BFR failure or random access problem.

Observation 4: When the gNB-DU receives the RLF report with the beam related information, it is possible to optimize the beam related configuration to avoid or reduce the BFR failure or random access problem.
Based on above observations, the following proposal is suggested:

Proposal 1: The UE RLF report should be provided to the gNB-DU in case of BFR failure.
Issue 2: Whether the new procedure needs to be defined to provide information about the detection of RLF events and the root cause of such events from the gNB-DU to the gNB-CU
In general, whenever the gNB-CU receives the RLF report, it does not adjust immediately the RLF related parameter(s) together with the gNB-DU. It is because the change of configuration which causes RLF is based on statistics for occurrence of RLF. For example, if the RLF for certain configuration is frequently happened, this configuration should be adjusted as soon as possible. Otherwise, the gNB-CU may track the trend for occurrence of RLF over time and then change the configuration related to RLF together with the gNB-DU. It might be beneficial, of course, to adjust the RLF related configuration immediately whenever the gNB-CU knows the RLF. But, another RLF might be caused by the change of configuration to solve the indicated RLF. Also, because the gNB-CU does not adjust the RLF related configuration immediately whenever it know the RLF, we wonder that the gNB-DU provides the gNB-CU with an immediate indication about the occurrence of RLF.
Observation 5: Since the change of configuration which causes RLF is based on statistics for occurrence of RLF, we wonder whether it is necessary to allow the gNB-DU to provide the gNB-CU with an immediate indication about the occurrence of RLF.
Even though it is assumed that an immediate indication about the occurrence of RLF toward the gNB-CU is needed, as mentioned in [1], the existing procedure (e.g., UE Context Release procedure) may be used rather than new procedure. If the gNB-DU is able to detect some RLF which the UE can detect as below [2], additional causes could be introduced.
	5.3.10.3
Detection of radio link failure
The UE shall:
1>
upon T310 expiry in PCell; or

1>
upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or
1>
upon indication from MCG RLC that the maximum number of retransmissions has been reached:


Observation 6: If an immediate indication about the occurrence of RLF toward the gNB-CU is necessary, the existing procedure with additional cause values may be used.
Based on above observations, the following proposals are suggested:

Proposal 2: It is unnecessary to provide information about the detection of RLF events and the root cause of such events from the gNB-DU to the gNB-CU.
Proposal 3: If it is agreeable for the gNB-DU to provide the gNB-CU with information about the detection of RLF events and the root cause of such events, the existing procedure rather than new procedure should be used.
3. Conclusion
In this contribution, we focused on open issues for CU-DU MRO and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The UE RLF report should be provided to the gNB-DU in case of BFR failure.

Proposal 2: It is unnecessary to provide information about the detection of RLF events and the root cause of such events from the gNB-DU to the gNB-CU.
Proposal 3: If it is agreeable for the gNB-DU to provide the gNB-CU with information about the detection of RLF events and the root cause of such events, the existing procedure rather than new procedure should be used.
Proposal 4: It is proposed to agree the TP proposed in [3] for TS 38.473.
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