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At TSG-RAN WG3 #113-e meeting, some agreements on support of MRO for NR-U have been achieved as below:
	It is agreed that RAN3 analyses the applicability of the current MRO solution to NR-U. 
· Shortfalls in the MRO solution with respect to NR-U deployments should be identified (if any)
· Solutions (if any) should be described and possibly agreed
· Once the use case and needed solutions are identified, RAN3 should involve RAN2 for further progress and convergence 
It is agreed that HO failure cases are prioritized when analysing whether MRO needs improvements for NR-U deployments


Here we continue discussing NR-U related MRO issue.
Discussion
2.1 handover to shared spectrum
As discussed in last RAN3 meeting, MRO is not able to distinguish whether the HO failed due to reasons of badly configured mobility parameters or whether the HO failed because of persistent NR-U channel occupancy (LBT failure). In HOF cases, the RLF Report form the UE does not report any information about the nature of the failure, i.e. LBT.
On the contrary, the case of RLF due to LBT failure seems to be already taken into account in the current specifications, as a UE can report the lbtFailure-r16 cause as part of the RLF Report, in case of RLF.
Therefore, it is necessary to introduce an indicator for LBT failure in handover procedures and a LS to RAN2 is needed.
Proposal 1: It is proposed to introduce an indicator in RLF Report for LBT failure in handover procedures and a LS to RAN2 is needed.
RSSI measurement may be configured to UE when initiating handover to shared spectrum network and target cell will be selected according to RSSI measurement result. When random accessing to target cell, UE may perform LBT first. The procedure is depicted in the figure below:


Step 1: network send measurement configuration to UE. If target cell is shared spectrum network, RSSI measurement configuration may be necessary to detect the occupation.
Step 2: UE send measurement result to network. Network select handover target cell which shall not be occupied indicated in RSSI measurement result.
Step 3: network initiate handover from S-NG-RAN to T-NG-RAN.
Step 4: UE perform LBT procedure and detect consistent uplink LBT failure on the BWP with RACH resources.
Step 5: UE declare handover failure
Step 6: RLF Report is generated.
From the procedure above we can see that the target cell is selected by RSSI measurement result when initiating handover, but consistent LBT failure is detected when accessing to target cell. It may be the change of RSSI measurement result between handover trigger phase and handover execution phase, or unsuitable RSSI measurement configuration. So, it is necessary to include RSSI measurement result in RLF Report to analysis the reason.
Proposal 2: It is proposed to include RSSI measurement result in RLF Report when failure to access to target cell.

2.2 Suitable handover target cell selection
Because UE access to target cell failure, network may need to select another suitable target cell to detect MRO failure type. The next suitable target cell may be the cell indicated by reestablishmentCell or reconnectCellId IE in RLF Report.
When UE initiate RRC connection re-establishment procedure after handover failure, it record the reestablishmentCellId in the VarRLF-Report and then submit the RRCReestablishmentRequest message to lower layers for transmission as below in TS 38.331.
	The UE shall set the contents of RRCReestablishmentRequest message as follows:
1>	if the procedure was initiated due to radio link failure as specified in 5.3.10.3 or handover failure as specified in 5.3.5.8.3:
2>	set the reestablishmentCellId in the VarRLF-Report to the global cell identity of the selected cell;


Low layers will perform LBT before random access and may detect consistent uplink LBT failure. In other words, the cell indicated by reestablishmentCellId may be not suitable for candidate target cell in shared spectrum network. 
Observation: The cell indicated by reestablishmentCellId may be not suitable for next selected handover target cell in shared spectrum network when consistent uplink LBT failure occurs.
How to select the next suitable handover target cell, there is a solution as below:
Introduce a flag in RLF Report to indicate whether consistent uplink LBT failure occur during RRC connection re-establishment procedure. If there is not LBT failure, reestablishmentCellId may be used as the next handover target cell as legacy MRO method. If LBT failure occurs, the next handover target cell shall be selected by reconnectCellId or measurement result in RLF Report.
Proposal 3: It is proposed to introduce a flag in RLF Report to indicate whether consistent uplink LBT failure occur during RRC connection re-establishment procedure.
The reconnectCellId is the cell UE successfully re-connect and may be suitable for next handover target cell. Besides reconnectCellId, RSSI measurement result maybe also useful. As in proposal 2, if RSSI measurement result is included in measResultNeighCells, network may use them to select suitable target cell in shared spectrum network.
Proposal 4: If consistent uplink LBT failure occurs during RRC connection re-establishment procedure, reestablishmentCellId may be not suitable as the next handover target cell. reconnectCellId and RSSI measurement result may be used to select the next suitable handover target cell.

Conclusions
Based on the discussion in section 2 the followings are proposed:
Proposal 1: It is proposed to introduce an indicator in RLF Report for LBT failure in handover procedures and a LS to RAN2 is needed.
Proposal 2: It is proposed to include RSSI measurement result in RLF Report when failure to access to target cell.
Observation: The cell indicated by reestablishmentCellId may be not suitable for next selected handover target cell in shared spectrum network when consistent uplink LBT failure occurs.
Proposal 3: It is proposed to introduce a flag in RLF Report to indicate whether consistent uplink LBT failure occur during RRC connection re-establishment procedure.
Proposal 4: If consistent uplink LBT failure occurs during RRC connection re-establishment procedure, reestablishmentCellId may be not suitable as the next handover target cell. reconnectCellId and RSSI measurement result may be used to select the next suitable handover target cell.
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1. Overall Description:
RAN3 is discussing MRO enhancements for NR-U. Currently, the case of RLF due to LBT failure has be taken into account in the current specifications, as a UE can report the lbtFailure-r16 cause as part of the RLF Report. While for the case of handover failure because of persistent NR-U channel occupancy (LBT failure), MRO is not able to distinguish whether the HO failed due to reasons of badly configured mobility parameters or LBT failure.
RAN3 respectfully asks RAN2 to introduce an indicator in RLF Report for the case of handover failure due to LBT failure.

2. Actions:
To RAN2.
ACTION: 	RAN3 respectfully asks RAN2 to consider the requirement above.
3. Date of Next TSG-RAN WG3 Meetings:
TSG-RAN3 Meeting #114-e	         Nov 2021
TSG-RAN3 Meeting #114bis-e	     Jan 2022
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