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1	Introduction

In RAN2#119-e meeting [1], some agreements for MRO for NR-U were achieved:


Agreement:
1	RAN2 to prioritize (at least in the beginning of the discussion) the following scenarios for potential enhancement on existing SON signaling reports, e.g. the RA-Report/RA-Information, the RLF-Report (for RLF and HOF), the SHR.


In this paper, we would further discuss the details of MRO for NR-U.
2	Discussion
[bookmark: _Hlk98841749]2.1 Enhancements for RLF report
NR-U is a new functionality introduced in R16 to enable the UE to operate in a unlicensed spectrum. In NR-U, not only user plane data but also L1/L2/RRC signalling can be transmitted in the unlicensed spectrum. On the other hand, both the SpCell and the SCells can communicate with the UE over the unlicensed spectrum.
In NR-U, before operating in the unlicensed spectrum, both the UE and the gNB would perform LBT to guarantee that the radio resource is not occupied by others e.g. Wifi, data/signalling transmission can be allowed if the wireless channnel is available. For UL, consistent LBT failure is detected per UL BWP by counting LBT failure indications from the lower layers to the MAC entity, if consistent LBT failure has been triggered in all UL BWPs configured with PRACH occasions on same carrier in the serving cell, the MAC entity indicates consistent LBT failure to upper layers and then RLF occurs. 
[bookmark: _Hlk109915763]Considering mobility in NR-U, one possible case is that after the UE receives the HO command , the UE performs uplink LBT but the shared spectrum of the target PCell is occupied, so consistent uplink LBT failure may happen before or during RACH procedure with the target PCell, in such case, HO failure may happen when T304 expires. To enable network understand that HO failure is caused by LBT failure, RAN3#117-e meeting agreed to enhance RLF report i.e. adding an indication concerning HOF due to consistent LBT failure in the RLF report. 
On the other hand, since RSSI is used to indicate the channle characteristics, in order to enable the network know channel status and optimize unlicensed radio resources, RAN3#117-e meeting also agreed to include the measured RSSI in the RLF report. 
[bookmark: _Hlk114750737]An LS from RAN3 is sent to RAN2 for consideration [2]:RAN3 discussed the benefits of enhancing the content of RLF report and RA report with new UE measurements to account for the impact of NR-U in MRO. 
The following has been agreed:
· RLF Report needs to be enhanced by adding the latest measured RSSI, and an indication that handover failure occurred due to consistent LBT failures
· [bookmark: _Hlk114749761]RA Report needs to be enhanced at least by adding an indication of consistent LBT failures per RA procedure (i.e., indicate when UE performs RA procedure due to consistent LBT failures). 
RAN3 kindly asks RAN2 to enable the following:
· addition in RLF report of the latest measured RSSI and an indication that handover failure occurred due to consistent LBT failures
· addition in RA report of at least indications of consistent LBT failures per RA procedure. 
From RAN2 point of view, measured RSSI and an explicit indication concerning handover failure due to consistent LBT failure in the RLF report is beneficial for network MRO. We can following RAN3’s agreements. 
[bookmark: _Hlk114752205]Proposal 1: Include measured RSSI and an explicit indication concerning handover failure due to consistent LBT failure in the RLF report.
RSSI and channel occupancy measurements are introduced for NR-U to reflect the characteristics of the unlicensed spectrum, when failure occurred due to LBT failure, LBT related configuration, e.g. RSSI measurement configuration or configuration related with LBT failure detection and recovery (e.g. lbt-FailureRecoveryConfig) needs to be optimized. It is beneficial for the UE to include configuration related with LBT failure detection and recovery (e.g. lbt-FailureRecoveryConfig) in the RLF report. 
[bookmark: _Hlk114584162]Proposal 2: Configuration related with LBT failure detection and recovery (e.g. lbt-FailureRecoveryConfig) can be included in the RLF report.
Last RAN3 meeting agreed to include latest measured RSSI in RLF report, besides RSSI, since channel occupancy measurements is also used to indicate the channle characteristics, in order to enable the network know channel occupation and optimize unlicensed radio resources, the UE can store and report the measured channel occupancy on the unlicensed spectrum of target PCell in the RLF report.
Proposal 3: The measured channel occupancy in the unlicensed spectrum of target PCell can be included in the RLF report.
For mobility in NR-U, 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. It is needed to distinguish between radio link quality issue and LBT issue for the purpose of MRO since LBT failure is different from coverage hole. Time duration for UL LBT during handover procedure is useful to decide how RLF report is used for MRO analysis, for example, if too long time duration is spent for UL LBT, it may mean that the failure is mainly caused by channel occupancy rather than radio link quality, network may not perform a coverage optimization after receiving the failure information. Therefore, it is beneficial to include time duration for UL LBT during handover procedure in the RLF report. 
Proposal 4: The time duration for UL LBT during handover procedure can be included in the RLF report.
2.2 Enhancements for RA report
Similar as enhancements for RLF report, RAN3#117-e meeting agreed to enhance the RA Report by adding an indication of consistent LBT failures per RA procedure. An LS from RAN3 is sent to RAN2 for consideration [2]:RAN3 discussed the benefits of enhancing the content of RLF report and RA report with new UE measurements to account for the impact of NR-U in MRO. 
The following has been agreed:
· RLF Report needs to be enhanced by adding the latest measured RSSI, and an indication that handover failure occurred due to consistent LBT failures
· RA Report needs to be enhanced at least by adding an indication of consistent LBT failures per RA procedure (i.e., indicate when UE performs RA procedure due to consistent LBT failures). 
RAN3 kindly asks RAN2 to enable the following:
· addition in RLF report of the latest measured RSSI and an indication that handover failure occurred due to consistent LBT failures
· addition in RA report of at least indications of consistent LBT failures per RA procedure. 
From RAN2 point of view, an indication of consistent LBT failures per RA procedure in the RA report is needed for RACH optimisation. 
Proposal 5: Include an indication of consistent LBT failures per RA procedure in the RA report.
[bookmark: _Hlk114751197]Similar as enhancements for RLF report, to enable network better understand whether RACH configuration is configured properly, it is benefical to include UL LBT duration time in the RACH report,whether the UL LBT duration time is per RA procedure or RA attempt can be further considered.
Proposal 6: UL LBT duration time can be included in the RA report.
2.3 Enhancements for SHR
Considering SHR in NR-U system, there is a case that consistent LBT failures for at least one UL BWP are detected in the MAC layer of the source cell and/or target cell before successful handover, it shows that the unlicensed spectrum for the source cell and/or target cell are not available enough, even though final handover is successful, RLF/HOF may happen if consistent LBT failures occur in all the configured UL BWPs in the source cell and/or target cell. Therefore, consistent LBT failures in at least one UL BWP on the source cell and/or target cell can be considered as a triggering condition for generating a SHR. 
Proposal 7: Consistent LBT failures in at least one UL BWP on the source cell and/or target cell can be considered as a triggering condition for generating a SHR in NR-U.
When the triggering condition that consistent LBT failures in at least one UL BWP on the source cell and/or target cell is satisfied, the UE would set the contents in the SHR, e.g. the flag for this triggering condition, the identifier of the UL BWP where consistent LBT failure occurs, thus the network may modify LBT configurations correspondingly when it receives the successful HO related information.
Proposal 8: The identifier of the UL BWP where consistent LBT failure occurs can be included in the SHR.
3	Conclusion
In this contribution, MRO for NR-U is discussed. We have the following proposals:
Proposal 1: Include measured RSSI and an explicit indication concerning handover failure due to consistent LBT failure in the RLF report.
Proposal 2: Configuration related with LBT failure detection and recovery (e.g. lbt-FailureRecoveryConfig) can be included in the RLF report.
Proposal 3: The measured channel occupancy in the unlicensed spectrum of target PCell can be included in the RLF report.
Proposal 4: The time duration for UL LBT during handover procedure can be included in the RLF report.
Proposal 5: Include an indication of consistent LBT failures per RA procedure in the RA report.
Proposal 6: UL LBT duration time can be included in the RA report.
Proposal 7: Consistent LBT failures in at least one UL BWP on the source cell and/or target cell can be considered as a triggering condition for generating a SHR in NR-U.
Proposal 8: The identifier of the UL BWP where consistent LBT failure occurs can be included in the SHR.
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