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1	Introduction
In RAN2#123 meeting [1], agreements on MRO for NR-U were achieved:

Agreements:
1	Introduce a new field that counts the number of preamble transmissions blocked by LBT for the last BWP selected for the RA procedure. FFS how to solve the issue of no preamble transmission attempts transmitted in a selected beam due to LBT blockage.
2	All the BWPs (including the first one) in which the UE experienced the consistent UL LBT failure, prior to the successful completion of the RA, are included in the RA-Report.
3	UE log the RA-InformationCommon in the RLF-Report when the RLF cause is lbtFailure and the UE was performing random access at the moment of RLF.
4	The UE logs the following information in the SHR:
a.	The ra-InformationCommon including the new Rel.18 information (i.e. the number of UL LBT failures during HO, the info on the multiple BWPs in which consistent UL LBT failures was triggered), if T304 triggering conditions is fulfilled.
b.	FFS: The RSSI measurements of the frequencies associated to the source/target/neighbouring cells, if the measRSSI-ReportConfig is configured for those frequencies.
5	BWPs information included in the RA-Report can be included, within the list of attempted BWP(s), in chronological order of BWP selection.
=>	RAN2 agrees that nothing should be logged related to detected power/ED information.
=>	For the new triggering conditions for the SHR generation: No new triggering conditions needed.


In this paper, we would further discuss the left issues of MRO for NR-U.
2	Discussion
[bookmark: _Hlk98841749]2.1 Enhancements for RLF report
[bookmark: _Hlk114750737][bookmark: _Hlk114752205][bookmark: _Hlk145939221]In RAN2#122 meeting, it was agreed that the latest measured RSSI of the frequency of the last serving cell should be included in the RLF report for RLF case if measRSSI-ReportConfig is configured for the corresponding frequency, and it is FFS about whether the latest measured RSSI of the frequency of the source cell and the latest measured RSSI of the frequency of the target cell should be included in the RLF report for HOF case. Also, RAN2 needs to further discuss whether the RSSI measurements of the frequencies associated to the neighbour cells should be included in the RLF-Report for both RLF case and HOF case if measRSSI-ReportConfig is configured for the corresponding frequency.
For HOF case, the latest measured RSSI of the frequencies associated to the source cell and target cell can be helpful to the network to better understand the qualities of corresponding cells besides the legacy RSRP/RSRQ/SINR measurement results. For RLF case, besides the latest measured RSSI of the frequencies associated to the last serving cell, the latest measured RSSI of the frequency associated to the neighbour cell can enable the network to understand the qualities of neighbour cells for MRO optimization. 
Proposal 1: In case of HOF, include the latest measured RSSI of the frequencies associated to the source cell and target cell in the RLF report, if the measRSSI-ReportConfig is configured for the frequencies.
Proposal 2: In case of RLF, include the latest measured RSSI of the frequencies associated to neighbour cells in the RLF report, if the measRSSI-ReportConfig is configured for the frequencies.
RAN2#121 meeting agreed that “Log the last successful RA procedure related information in the RA report. Only some information to be logged for multiple successive RA procedures failed due to LBT issue”. The agreements can also be applied to RLF report. Furthermore, RAN2#122 meeting agreed to report number of preamble transmissions blocked by LBT per RA procedure. After discussion in RAN2#123 meeting, it is FFS on whether BWP information should be included in the RLF report for all the BWPs in which the UE detected the consistent UL LBT failure, right before the RLF/HOF.
Currently the UE switches BWP when the amount of LBT failures reaches lbt-FailureInstanceMaxCount, but the IE lbt-FailureInstanceMaxCount can’t be used to indicate the number of LBT failures experienced in one BWP because the LBT_COUNTER used in one BWP would be reset during RA procedure when the timer i.e. lbt-FailureDetectionTimer expires. Therefore, for other BWPs (i.e. except the last BWP) in which consistent LBT failure happens in the last RA procedure, besides basic BWP information which is used to identify the BWP (e.g. locationAndBandwidth, subcarrierSpacing, and absoluteFrequencyPointA), the number of LBT failures per BWP can be included in the RLF report, which may be bigger than the value indicated by the IE lbt-FailureInstanceMaxCount.
Proposal 3: The number of LBT failures per other BWPs (i.e. except the last BWP) in which consistent LBT failure happens of the last RA procedure can be included in the RLF report.
There is also an FFS left after RAN2#123 meeting about whether the UE logs lbt-FailureRecoveryConfig in the RLF report e.g. only upon re-establishment procedure failure or the UE should always log the lbt-FailureRecoveryConfig in the RLF report. We can find that as RAN3 informed us in the LS [2], since NW-based solution can retrieve the lbt-FailureRecoveryConfig when the UE context is still available at the network e.g. for the case that the RLF report is fetched immediately, but for other cases e.g. if the RLF report is fetched long time after the failure, NW-based solution can’t work well. Therefore, it is needed for the UE to report the lbt-FailureRecoveryConfig in the RLF report upon re-establishment procedure failure.
Proposal 4: The lbt-FailureRecoveryConfig can be included in the RLF report upon re-establishment procedure failure.
On the other hand, after the UE receives the HO command, it is possible that LBT with target PCell is successful before or during RACH procedure towards target PCell, but handover fails when T304 expires. Time information during handover procedure, e.g. time duration for UL LBT before per RACH attempt for the last BWP of the last RA procedure and the time elapsed since the last HO execution until successful LBT, is useful to decide how RLF report is used for MRO analysis, for example, if too long time which is close to timer period of T304 is spent for UL LBT, it may mean that the failure is mainly caused by channel occupancy rather than coverage issue even though LBT during handover procedure is successful, network may not perform a coverage optimization after receiving the failure information. Therefore, it is beneficial to include time information during handover procedure in the RLF report, e.g. the time elapsed since the last HO execution until successful LBT.
Proposal 5: Time information during handover procedure, e.g. the time elapsed since the last HO execution until successful LBT, can be included in the RLF report.
2.2 Enhancements for SHR
RAN2#123 meeting agreed that no new triggering conditions would be introduced for SHR in NR-U, and it is FFS on the detailed LBT information of the source cell to be included in SHR e.g. number of LBT failure or consistent LTB failure, etc. It is possible that due to the unlicensed spectrum of the source cell is not available enough, LBT failure or consistent LBT failure may happen in the source cell before successful handover, it is beneficial for the UE to report the number of LBT failures per BWP of the source cell in which LBT failure happens if any in the SHR.
Proposal 6: The number of LBT failures per BWP of the source cell in which LBT failure happens if any can be included in the SHR.
Moreover, even though handover is successfully executed i.e. LBT in last BWP in target cell during handover execution is successful, LBT failure or consistent LBT failure in at least one UL BWP may happen in the target cell before successful handover, we think it is also beneficial for the UE to report the number of LBT failures per BWP of the target cell in which LBT failure happens if any during handover execution in the SHR.
Proposal 7: The number of LBT failures per BWP of the target cell in which LBT failure happens if any can be included in the SHR.
3	Conclusion
In this contribution, MRO for NR-U is discussed. We have the following proposals:
Proposal 1: In case of HOF, include the latest measured RSSI of the frequencies associated to the source cell and target cell in the RLF report, if the measRSSI-ReportConfig is configured for the frequencies.
Proposal 2: In case of RLF, include the latest measured RSSI of the frequencies associated to neighbour cells in the RLF report, if the measRSSI-ReportConfig is configured for the frequencies.
Proposal 3: The number of LBT failures per other BWPs (i.e. except the last BWP) in which consistent LBT failure happens of the last RA procedure can be included in the RLF report.
Proposal 4: The lbt-FailureRecoveryConfig can be included in the RLF report upon re-establishment procedure failure.
Proposal 5: Time information during handover procedure, e.g. the time elapsed since the last HO execution until successful LBT, can be included in the RLF report.
Proposal 6: The number of LBT failures per BWP of the source cell in which LBT failure happens if any can be included in the SHR.
Proposal 7: The number of LBT failures per BWP of the target cell in which LBT failure happens if any can be included in the SHR.
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