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Access to Shared Spectrum has been introduced in Rel-16 and MRO for share Spectrum network is required in Rel-17 by WID [1] as below:
	Depending on the progress of the work, the following objective may be discussed in the later part of the WI:
•	NR-U related SON/MDT optimization which aims to reuse e.g. the existing NR-U measurements [RAN3, RAN2]


Here we discuss NR-U related MRO issue.
Discussion
2.1 MRO failure type definition in shared spectrum
When accessing to share spectrum, gNB and UE may apply Listen-Before-Talk (LBT) before performing a transmission on a cell configured with shared spectrum channel access. When LBT is applied, the transmitter listens to/senses the channel to determine whether the channel is free or busy and performs transmission only if the channel is sensed free. When UE detects consistent uplink LBT failure on all the UL BWP(s) with configured RACH resources, the UE declares RLF. When UE access to handover target cell and detects consistent uplink LBT failure on the BWP with RACH resources, UE declares handover failure.
MRO feature is used to optimize handover parameter configurations which may lead to RLF or handover failure, but the failure may also be caused by consistent LBT failure in shared spectrum network. Because MRO handover failure type, for example too early handover, too late handover and handover to wrong cell, is defined based on RLF and handover failure, we may need to discuss whether to included RLF and handover failure caused by consistent LBT failure in MRO definition.
Observation 1: consistent LBT failure may cause RLF and handover failure in shared spectrum network which may have impact on MRO failure type definition.
Here we discuss the impact of RLF and handover failure caused by consistent LBT failure on MRO failure type definition separately.
For RLF case, we take too late handover failure type as an example. For legacy too late failure type, RLF occurs in source cell and handover shall be triggered earlier. If RLF is caused by consistent LBT failure, it is because there is no shared spectrum to serve UE at this time and if network could trigger handover earlier to other cell may avoid the RLF. So, from this prospect, we may seem the RLF caused by consistent LBT failure as another kind of too late handover failure type.
For handover failure case, we take handover to wrong cell as an example. For legacy handover to wrong cell, the selected target cell is not suitable which may lead to RACH failure. For handover failure caused by consistent LBT failure, the selected shared spectrum target cell is occupied by other network and is not suitable for handover target cell. So, handover failure caused by consistent LBT failure may be seemed as another kind of handover to wrong cell failure type.
Observation 2: If the RLF or handover failure is caused by consistent LBT failure, it may also lead to too early handover, too late handover or handover to wrong cell failure type as legacy MRO.
If legacy MRO handover failure type is detected, handover parameters configurations such as handover trigger threshold shall be optimized. But for RLF or handover failure caused by consistent LBT failure, RSSI measurement is used to judge to channel occupation. So, RSSI measurement configuration may need to be optimized to detect occupation.
Observation 3: legacy MRO is used to optimize handover configuration, while RLF or handover failure caused by consistent LBT failure may need to optimize RSSI measurement configuration.
From observation above, we can see that legacy MRO definition may also apply for share Spectrum network for the same MRO failure type, but they may need to optimize different configurations.
In order to support MRO for share Spectrum network, we may include RLF or handover failure caused by consistent LBT in legacy MRO failure type, or to define separate MRO failure type for accessing to shared spectrum. We have no preference.
Proposal 1: It is proposed for RAN3 to discuss whether to include RLF or handover failure caused by consistent LBT in legacy MRO failure type or to define separate failure type for accessing to shared spectrum in stage2.
2.2 handover to shared spectrum
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 detect reason for fail to access to target cell.
When UE fail to access to target cell for consistent LBT failure, there is no indicator or cause currently. The lbtFailure in rlf-cause IE in RLF Report is only used to indicate RLF case. So, it is necessary to introduce an indicator for LBT failure in handover procedures.
Proposal 3: It is proposed to introduce an indicator in RLF Report for LBT failure in handover procedures.
2.3 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 4: The cell indicated by reestablishmentCellId may be not suitable for next selected handover target cell in shared spectrum network for consistent uplink LBT failure.
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 4: 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, 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 5: 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 measurement result may be used to select suitable handover target cell if proposal 2 is agreed.

Conclusions
Based on the discussion in section 2 the followings are proposed:
Observation 1: consistent LBT failure may cause RLF and handover failure in shared spectrum network which may have impact on MRO failure type definition.
Observation 2: If the RLF or handover failure is caused by consistent LBT failure, it may also lead to too early handover, too late handover or handover to wrong cell failure type as legacy MRO.
Observation 3: legacy MRO is used to optimize handover configuration, while RLF or handover failure caused by consistent LBT failure may need to optimize RSSI measurement configuration.
Proposal 1: It is proposed for RAN3 to discuss whether to include RLF or handover failure caused by consistent LBT in legacy MRO failure type or to define separate failure type for accessing to shared spectrum in stage2.
Proposal 2: It is proposed to include RSSI measurement result in RLF Report detect reason for fail to access to target cell.
Proposal 3: It is proposed to introduce an indicator in RLF Report for LBT failure in handover procedures.
Observation 4: The cell indicated by reestablishmentCellId may be not suitable for next selected handover target cell in shared spectrum network for consistent uplink LBT failure.
Proposal 4: 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 5: 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 measurement result may be used to select suitable handover target cell if proposal 2 is agreed.
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