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	Agreements

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.


Above agreements been agreed for NR-U related enhancements. Furthermore, one LS[2] has been received from RAN3 indicating the progress made on NR-U aspects. This contribution will further discuss NR-U related topic with consideration on RAN2/3 progress.
Discussion
In NR standalone NR-U LBT is required to be performed to sense whether the channel is free for transmission, and LBT failure recovery configuration (e.g., lbt-FailureInstanceMaxCount and lbt-FailureDetectionTimer in lbt-FailureRecoveryConfig) is introduced to help UE to detect LBT failure and perform recovery from consistent LBT failure which can be considered as part of NR-U MRO. For example, UE can log information relevant to consistent LBT failure recovery procedure to help optimize the LBT failure recovery configuration.

Observation 1: LBT failure recovery configuration (e.g., lbt-FailureInstanceMaxCount and lbt-FailureDetectionTimer) is used in NR to help UE to detect LBT failure and perform recovery from consistent LBT failure.
To help collect information for LBT failure detection and recovery configuration optimization enhancements on multiple reports as discussed blow are required.
RA report

According to current specs, in case UE is configured with lbt Failure detection/recovery configuration and UE has experienced consistent LBT failure in SpCells, UE will switch to BWP configured with RA resource and initiate RACH to recover from the consistent LBT failure. If all BWP configured with RA resources are declared as consistent LBT failure then UE will declare RLF with failure cause set to consistent LBT failure. 

Observation 2: UE will switch to BWP configured with RA resource and initiate RACH to recover from the consistent LBT failure if configured with lbt-FailureRecoveryConfig, whcih means UE might attempt multiple RA procedure on different BWPs to recover from one consistent LBT failure event.

Therefore it is beneficial to logging RA information for RA procedure initiated for consistent LBT recovery. According to below yellow highlighted text received from RAN3’s LS they also suggest to include such information in RA report. Considering in RA report raPurpose is used to indicate the triggering event that triggers the RA procedure, this IE can be enhanced to include such information.
--------------------------------------------------------- LS R2-2209105 ------------------------------------------------------------------
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).
--------------------------------------------------------- LS R2-2209105 ------------------------------------------------------------------
Observation 3: Include in RA report whether RA is triggered due to consistent LBT failure can help NW to perform optimization specific to NR-U which is also aligned with RAN3’s request in R2-2209105.

Proposal 1: Enhance RA report (e.g., raPurpose) to allow indication to indicate whether the RA procedure is initiated for consistent LBT failure recovery. 

As discussed in observation 1 since for continuous consistent LBT failure event UE might initiate multiple RA procedure based on RA resource on different BWP, it is beneficial to record the complete information for optimization. Therefore it is proposed that for such cases UE stores all the information of RA procedures associated with continuous consistent LBT failures. Since the RA information stored might impact both RA report and RLF-report (e.g. by inclusion of RA-information), how to deliver such information (e.g, by multiple entries in one report or through multiple reports) can be further discussed to minimize the specs impact.

Observation 4: How to store and report multiple RA information associated to continuous consistent LBT failure could impact both RA report and RLF-report (e.g., by RA-information), which requires further discussion.
Proposal 2: UE stores RA information of multiple RA procedure at different BWP associated with continuous consist LBT failure event with details ffs.

RLF report
As shown in above LS, RAN3 has requested RAN2 to include in RLF report by including latest RSSI measurements and indication in RLF report that HO failure is due to consistent LBT failure. For NR-U the RSSI measurements refers to the rssi-Result included in MeasResultForRSSI, which is beneficial for NW to understand the channel condition of shared spectrum thus it is proposed UE to includes the latest RSSI measurements in MeasResultForRSSI if available. Moreover this information might only be useful if UE is performed on unlicensed spectrum(e.g., when rlf-cause is set to lbtfailure for RLF or for HOF and at least one consistent LBT failure is detected) that is, no need to include this measurements for operation on licensed spectrum.
Proposal 3: Include in RLF-report the latest RSSI measurements if available when RLF happens and rlf-cause is set to lbtfailure or when HOF happens and at least one consistent lbt failure is detected. 
Another information suggested by RAN3 is to include indication in RLF-report when HO failure happens to indicate the HO failure is due to consistent LBT failure, which might need more discussion in RAN2. According to existing specs, when consistent LBT failure is declared UE will declare RLF and store the failure information in RLF report with failure cause (i.e., rlf-Cause) set as lbtFailure. However, for HO failure the trigger to store HO failure has always been expiry of T304 since based on existing mechanism it is possible for UE to continue RA attempt before expiry of T304. The proposed description from RAN3 on the indication that handover failure occurred due to consistent LBT failures is incorrect from the procedure perspective.
Observation 5: Based on existing RAN2 procedure UE declares RLF when consistent LBT failure detected while HOF is triggered due to expiry of T304, thus the indication that handover failure occurred due to consistent LBT failures is incorrect.
Our understanding is that what RAN3 request is to allow indication on whether LBT failure happened for this HPF and trying to see the role the consistent LBT failure plays for this failed HO procedure. According to current specs UE can include RA-information in case RLF is triggered due to RA problem detected and BFR as well as for HO. Since we are discussing potential enhancements on RA-information to store RA information associated to RACH initiated due to consistent LBT failure it is possible for NW to know more detailed information regarding to LBT failure occurred during HO procedure based on the RA-information included, thus such indication seems unnecessary.

Observation 6: UE includes RA-informationCommon when RLF is due to RA problem/BFR and when HOF happens, which can be enhanced to include detailed information associated to consistent LBT failure occurs during the event which can served as implicit indication.

Proposal 4: No need to introduce explicit indication in RLF-report that the indication that handover failure occurred due to consistent LBT failures.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: LBT failure recovery configuration (e.g., lbt-FailureInstanceMaxCount and lbt-FailureDetectionTimer) is used in NR to help UE to detect LBT failure and perform recovery from consistent LBT failure.
Observation 2: UE will switch to BWP configured with RA resource and initiate RACH to recover from the consistent LBT failure if configured with lbt-FailureRecoveryConfig, whcih means UE might attempt multiple RA procedure on different BWPs to recover from one consistent LBT failure event.

Observation 3: Include in RA report whether RA is triggered due to consistent LBT failure can help NW to perform optimization specific to NR-U which is also aligned with RAN3’s request in R2-2209105.

Observation 4: How to store and report multiple RA information associated to continuous consistent LBT failure could impact both RA report and RLF-report (e.g., by RA-information), which requires further discussion.
Observation 5: Based on existing RAN2 procedure UE declares RLF when consistent LBT failure detected while HOF is triggered due to expiry of T304, thus the indication that handover failure occurred due to consistent LBT failures is incorrect.
Observation 6: UE includes RA-informationCommon when RLF is due to RA problem/BFR and when HOF happens, which can be enhanced to include detailed information associated to consistent LBT failure occurs during the event which can served as implicit indication.

Proposal 1: Enhance RA report (e.g., raPurpose) to allow indication to indicate whether the RA procedure is initiated for consistent LBT failure recovery. 

Proposal 2: UE stores RA information of multiple RA procedure at different BWP associated with continuous consist LBT failure event. Details ffs.

Proposal 3: Include in RLF-report the latest RSSI measurements if available when RLF happens and rlf-cause is set to lbtfailure or when HOF happens and at least one consistent lbt failure is detected. 
Proposal 4: No need to introduce explicit indication in RLF-report that the indication that handover failure occurred due to consistent LBT failures.
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