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Introduction

	Agreements RAN2#119bis-e
=>
RAN2 first enhance the RA-InformationCommon for NR-U purpose, and then address direct enhancements of the RLF report and SHR when the agreements on RA-InformationCommon are set.

1
The UE will log information of multiple RA procedures related to consistent LBT failures. FFS details.
=>
FFS: RAN2 further discuss whether to introduce value 0 for the numberOfPreamblesSentOnSSB and numberOfPreamblesSentOnCSI-RS. 

=>
RAN2 further discuss that in NR-U:

•
An RA attempt is counted when UE attempts to transmit a preamble i.e., when UE executes section 5.1.3 of TS 38.321, or

•
An RA attempt is only counted when UE accesses the channel at the PHY layer, and transmits the preamble.

1
Introduce a new raPurpose in the RA-Report to indicate that the RA was initiated following a “consistent LBT failures” in the SpCell.

2
RAN2 agree to log kind of “the number of LBT failures” in the RA report.


LBT failure is the failure to access the channel before transmission.

The definition of “the number of LBT failures” should be clarified.

FFS how to log the number of LBT failures in the RA report.
=>
FFS: how to fulfil RAN3 request in logging RSSI.

	Agreements RAN2#121
1: 
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. FFS what information.

=>
Postpone the discussion on the random-access attempt in NR-U to the next meeting as complexity analysis is required for each solution, when logging an RA attempt in the RA report.


Above agreements been agreed for NR-U related enhancements until RAN2#121. This contribution intends to address the ffs issues with consideration on RAN3 progress.
Discussion
It has been agreed that for RA report, only the last successful RA report information is stored while it is not clearly what to be included in RLF report when RLF is triggered due to consistent LBT failures. Since in current ASN.1, the RA information is common for RA report and RLF report, the simplest method is to include in RLF-report at least the last failed RA procedure related information and parts of information relevant to previous successive RA procedure as for RA report.
Proposal 1: For RLF triggered due to consistent LBT failure, UE includes in RLF-report the last failed RA procedure related information and selective information for multiple successive RA procedures failed due to LBT issues.
In case UE experiences failed RA attempts consecutively in multiple BWPs configured with RACH resource, the failed procedure could be due to improper RA resource, therefore at least the attempted RA resource configuration together with the BWP information shall be included for NW to know which RA resource is used. 

Observation 1: Failed RA procedure due to LBT failures could be result of improper RA resource configuration, therefore it is beneficial to store the RA resource and BWP configuration for NW to identified the improper NW information.

Therefore, it is proposed to include the attempted RA resource configuration together with corresponding BWP information in RA report. 

Proposal 2: For multiple successive RA procedures failed due to LBT issue, UE includes the attempted RA resource configuration together with corresponding BWP information in RA report (for successful LBT failure recovery) or in RLF report (when RLF triggered due to consistent LBT failure)
Moreover, considering there could be up to 4 RACH procedures, where the RA resource could be up to 8 sets considering both 2/4 step RA resource is configured, methods shall be considered to reduce the signalling overhead used to store the attempted BWP and RA resource information.

Observation 2: In extreme cases where 4 BWPs are configured to UE with both 2/4 step RA resource, there could be up to 8 sets of attempted RA resource for consecutively RA procedure in NR-U.

Based on above it is propose:

Proposal 3: RAN2 further studies how to save signalling overhead used to store the attempted RA resource configuration and corresponding BWP information of multiple successive RA procedures due to LBT issues.
Another issues needs to be addressed is how to log per RA attempt information when LBT is used during RA procedure.  Based on existing RA report design, UE includes RA attempt within the same beam in one perRAInfo entry, and for each perRAInfo entry UE includes per RA attempt info in perRAAttemptInfoList-r16, which includes whether contention is detected or the selected beam is above or lower than threshold or fallbackRAR is received or not for each attempt. As explained in our previous contribution in [5], if per RA attempt is logged regardless the preamble is actually transmitted or not, then size perRAAttemptInfoList will be maximum number of preamble transmission allowed multiply with maximum of LBT instance indicated by lbt-FailureInstanceMaxCount, (i.e. 200*128), which is too large. Therefore to limit the entries for logging per RAAttemptInfo, it is preferred that logging of perRAAttemptInfo is based on an preamble is actually transmitted. 

Observation 3: If UE logs perRAAttemptInfo-r16 for each RA attempt to transmit a preamble (regardless the preamble is transmitted or not) it will lead to increased number of entries for perRAAttemptInfoList to 200*128, which is too large.

Therefore it is preferred that perRAAttemptInfoList-r16 is logged when the preamble is actually transmitted. 

Proposal 4: UE includes perRAAttemptInfo only when preamble is actually transmitted in lower layer. 

But as point out during the discussion, if perRAAttemptInfoList is only considered for actually transmitted preambles, NW may not be able to understand the actual RA load for each beam since it is possible that UE has attempt multiple times in one beam but no stored due to the transmission is blocked by LBT failure receives from lower layer.

Observation 4: P4 solely without further information may make it impossible for NW to derive the actual RA load for each beam since the unsuccessful attempt is not stored.
To compensate this information, one option is to use the information we agreed last meeting ‘The number of LBT failures received’ per consecutive attempts in the same beam. Therefore based on this information included together with the perRAAttemptInfo stored, NW can understands the actual RA attempts that are made consecutively on this beam. 

Observation 5: Based on the number of LBT failures received per consecutive attempts in the same beam and the perRAAttemptInfo stored, NW can understands the actual RA attempts made consecutively on this beam.

Therefore it is proposed to include the the number of LBT failures received per consecutive attempts in the same beam in RA report. 
Proposal 5: Include the the number of LBT failures received per consecutive attempts in the same beam in RA report. 

On inclusion of RSSI measurement for NR-U

It is requested in RAN3’s LS R2-2209105 [3] that RAN2 can include RSSI measurement in RLF report. And there are two possible ways to include this measurement, one is included it as part of RA information stored in RLF-report, another is to only include RSSI measurements as part of RLF-report. In our understanding, the RSSI measurement is used to evaluate the interference condition, which mainly on radio conditions, there is no direct relationship between the RSSI measurement and RACH optimization (i.e., not sure how NW can based on this measurements to optimize RA configuration). Therefore it is proposed to only include RSSI measurements in RLF-report as requested by RAN3. 

Observation 6: RSSI measurement is to evaluate the interference condition in shared spectrum which is irrelevant to RACH optimization.

Proposal 6: Include in RLF-report the latest RSSI measurements if available when RLF happens and rlf-cause is set to lbt-failure 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 7: 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 HoF 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 8: 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 7: 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: Failed RA procedure due to LBT failures could be result of improper RA resource configuration, therefore it is beneficial to store the RA resource and BWP configuration for NW to identified the improper NW information.
Observation 2: In extreme cases where 4 BWPs are configured to UE with both 2/4 step RA resource, there could be up to 8 sets of attempted RA resource for consecutively RA procedure in NR-U.

Observation 3: If UE logs perRAAttemptInfoList-r16 for each RA attempt to transmit a preamble (regardless the preamble is transmitted or not) it will lead to increased number of entries for perRAAttemptInfoList to 200*128, which is too large.

Observation 4: P4 solely without further information may make it impossible for NW to derive the actual RA load for each beam since the unsuccessful attempt is not stored.
Observation 5: Based on the number of LBT failures received per consecutive attempts in the same beam and the perRAAttemptInfo stored, NW can understands the actual RA attempts made consecutively on this beam.

Observation 6: RSSI measurement is to evaluate the interference condition in shared spectrum which is irrelevant to RACH optimization.

Observation 7: 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 8: 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: For RLF triggered due to consistent LBT failure, UE includes in RLF-report the last failed RA procedure related information and selective information for multiple successive RA procedures failed due to LBT issues.
Proposal 2: For multiple successive RA procedures failed due to LBT issue, UE includes the attempted RA resource configuration together with corresponding BWP information in RA report (for successful LBT failure recovery) or in RLF report (when RLF triggered due to consistent LBT failure)
Proposal 3: RAN2 further studies how to save signalling overhead used to store the attempted RA resource configuration and corresponding BWP information of multiple successive RA procedures due to LBT issues.
Proposal 4: UE includes perRAAttemptInfo only when preamble is actually transmitted in lower layer. 
Proposal 5: Include the the number of LBT failures received per consecutive attempts in the same beam in RA report. 
Proposal 6: Include in RLF-report the latest RSSI measurements if available when RLF happens and rlf-cause is set to lbt-failure or when HOF happens and at least one consistent lbt-failure is detected. 
Proposal 7: 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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