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Introduction
In the last RAN2 #123 meeting [1], the following agreements for NR-U are 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.

Meanwhile, there are still some remaining issues below, and in this paper, we shall provide our further concerns for these.
	[bookmark: _Hlk146615223]FFS from RAN2#123:

FFS1: 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.
FFS2:	RAN2 agrees to include the RSSI measurements of the frequency associated to the source PCell in the RLF report in case of HOF, if the measRSSI-ReportConfig is configured for such frequency.
FFS3:	RAN2 agrees to include in the RLF-Report the available RSSI measurement results of the frequencies associated to the neighbouring cells, if the measRSSI-ReportConfig is configured for such frequencies.
FFS4:	If Proposal 8 is not agreed, RAN2 to discuss if the UE logs in the RLF-Report the latest measured RSSI of the frequency associated to the target cell in case of HOF, if measRSSI-ReportConfig is configured for such frequency.
FFS5:	UE logs lbt-FailureRecoveryConfig in the RLF-Report only upon re-establishment procedure failure.
FFS6:	For the sake of progress and alignment with RAN3, RAN2 confines the discussion on the configuration index to the SHR and SPR discussion.
FFS7:	Agree logging the LBT information of the source cell at the moment of performing HO. FFS the details (e.g., number of LBT failure or consistent LTB failure, etc.)
FFS8:	 how to solve the issue of no preamble transmission attempts transmitted in a selected beam due to LBT blockage.




Discussion
Remaining issues in RACH Enhancements for NR-U
	FFS8:	 how to solve the issue of no preamble transmission attempts transmitted in a selected beam due to LBT blockage.



The FFS above indicates the scenario in which for a selected beam all the preamble transmission attempts were blocked by LBT, that is, no preamble is sent successfully. However, in current specification, the fields numberOfPreamblesSentOnSSB/numberOfPreamblesSentOnCSI-RS-r16 (value between 1 and 200), and perRAAttemptInfoList are mandatory fields within PerRASSBInfo-r16/PerRACSI-RSInfo-r16. Hence, the UE behavior is not clear when no preamble are successfully transmitted over the air for a selected beam for RA.
Possible solutions were presented in [2] as follows:
· Option A: Introduce a field to indicate that all preambles transmitted in a selected beam were blocked by LBT. It is up to UE implementation how to set the numberOfPreamblesSentOnSSB-r16/numberOfPreamblesSentOnCSI-RS-r16 and the perRAAttemptInfoList.

· Option B: The UE sets the numberOfPreamblesSentOnSSB-r16/numberOfPreamblesSentOnCSI-RS-r16 to ‘1’ and the newly introduced field lbtDetected (agreed in RAN2#122, and already captured in the running CR) is set to true. It is up to UE implementation how to set the perRAAttemptInfoList.

In our opinion, Option A is a very straightforward approach, but it may bring some overhead. Once UE set the introduced flag (allLBTFailure) to true, the network will clearly know all the preamble transmission attempts were blocked by LBT for a selected beam for RA, regardless of how the UE sets the numberOfPreamblesSentOnSSB-r16/numberOfPreamblesSentOnCSI-RS-r16 and the perRAAttemptInfoList. However, it should be noticed, in this case, the agreed flag (lbtDetected) would be meaningless. In other words, there is a need to introduce additional restrictions on the agreed flag (lbtDetected) for Option A. 
For Option B, although no need to introduce any new IE in RACH report, it may make the NG-RAN node have wrong understanding in some cases. If the total number of successive RA preambles that were transmitted on the corresponding SSB is actually 1, how does the NG-RAN node identify this scenario? Therefore, Solution B is not a clear approach, we should consider whether it can be further improved. Otherwise, we prefer to enhance Solution A due to feasibility.
Proposal 1: RAN2 to check whether there is any ambiguity in the understanding of NG-RAN node for Option B.
Remaining issues in RLF Enhancements for NR-U
	[bookmark: _Hlk146216948]FFS1: 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.



In RAN2#122 meeting, it has agreed that the UE logs RA-InformationCommon including LBT info in the RLF-Report. In RAN2#123 meeting, it has agreed that 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. It means that introduce agreed new attemptedBWPInfo-r18 IE in RA-InformationCommon-r16 IE. In legacy specification, RLF report includes RA-InformationCommon-r16 IE in case of HOF and when the RLF cause is randomAccessProblem or beamFailureRecoveryFailure. Therefore, it is natural to assume that the same principle adopted above for the RA-Report is used also for the RLF-Report.
Proposal 2: 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

	[bookmark: _Hlk146219214]FFS2:	RAN2 agrees to include the RSSI measurements of the frequency associated to the source PCell in the RLF report in case of HOF, if the measRSSI-ReportConfig is configured for such frequency.
FFS3:	RAN2 agrees to include in the RLF-Report the available RSSI measurement results of the frequencies associated to the neighbouring cells, if the measRSSI-ReportConfig is configured for such frequencies.
FFS4:	If Proposal 8 is not agreed, RAN2 to discuss if the UE logs in the RLF-Report the latest measured RSSI of the frequency associated to the target cell in case of HOF, if measRSSI-ReportConfig is configured for such frequency.



In RAN2 #122 meeting, it has agreed that the UE logs the available RSSI measurement in the RLF-Report. The agreed specific scenario is that the UE should log the latest measured RSSI of the NR-U channel of the last serving cell in the RLF-Report in case RLF, if measRSSI-ReportConfig is configured for the corresponding frequency.
As of the last RAN2 #123 meeting, the following points need to be clarified about whether UE logs the available RSSI measurements in the RLF report:
1) Whether the UE logs the RSSI measurements of the frequency associated to the source/target/neighbouring cell in the RLF report in case of HOF, if the measRSSI-ReportConfig is configured for such frequency
2) Whether the UE logs the RSSI measurements of the frequency associated to the neighbouring cell in the RLF report in case of RLF, if the measRSSI-ReportConfig is configured for such frequency.
In case of HOF, based on the RSSI measurements of the frequencies associated to the source and target cell, the network can compare the quality of the frequency associated to the source cell, target cell and neighbouring cells. Thus, the network could know whether this HO was executed to a wrong frequency, and further adjust corresponding HO strategies.
In case of RLF, similar as the above analysis, the network could know the quality of the connected frequencies by comparing the RSSI measurements of the frequencies associated to the source and neighbouring cells, to further optimize resources.
Therefore, we propose:
Proposal 3: The UE logs the RSSI measurements of the frequency associated to the source/target/neighbouring cell in the RLF report in case of HOF, if the measRSSI-ReportConfig is configured for such frequency
Proposal 4: The UE logs the RSSI measurements of the frequency associated to the neighbouring cell in the RLF report in case of RLF, if the measRSSI-ReportConfig is configured for such frequency.

	FFS5:	UE logs lbt-FailureRecoveryConfig in the RLF-Report only upon re-establishment procedure failure.



In our opinion, the last serving node stores the UE related configurations based on implementation, and if the re-establishment procedure is failed, the last serving node may already have delete the UE specific configurations. Besides, considering the signalling cost for the lbt-FailureRecoveryConfig is relatively small, we think it is more beneficial to log this configuration in the RLF-report.
Proposal 5: UE to log the lbt-FailureRecoveryConfig in RLF report only upon re-establishment procedure failure.
	FFS6:	For the sake of progress and alignment with RAN3, RAN2 confines the discussion on the configuration index to the SHR and SPR discussion.



The above FFS6, it comes from RAN3. The configuration index is defined to enable the RAN to retrieve the UE context or the configuration used for the UE in the last serving node and possibly the configuration used for the UE in the source node (if the Mobility Information defined in TS 38.423 is used). 
As an alternative solution, some companies proposed to introduce this configuration index in the RLF report to enable the RAN to retrieve lbt-FailureRecoveryConfig configuration. However, the configuration index is related to SHR and SPR, excluding RLF and NR-U scenarios.
In addition, in the other use cases except for re-establishement failure, the source node shall store the lbt-FailureRecoveryConfig configuration. The NG-RAN node could retrieve lbt-FailureRecoveryConfig configuration based on the C-RNTI and the timeSinceFailure already provided by the UE in the RLF-Report. Hence, no need to extend the configuration index to other scenarios.
Proposal 6: For configuration index for RLF report for NR-U purpose, RAN2 can wait for RAN3 progress.
Remaining issues in SHR Enhancements for NR-U 
	[bookmark: _Hlk146267880]FFS7:	Agree logging the LBT information of the source cell at the moment of performing HO. FFS the details (e.g., number of LBT failure or consistent LTB failure, etc.)



In our understanding, the SHR is designed to record the potential problems during mobility. In the NR-U, the number of LBT failures reflects the channel access situations, meanwhile, a large number of LBT failures shall cause consistent LBT failure. Therefore, whether the number of LBT failures exceeds a certain threshold, should be regarded as the SHR generation trigger, and thus can inform the NW side whether there is a HOF risk during UL LBT failure and help to arrange NR-U channel resources with lighter loads. On the other hand, in the current specification, the SHR maybe triggered by either the exceed of T304/T310/T312, which means the cause is either from the target cell or the source cell. In NR-U, the similar mechanism should be adopted, i.e., whether consistent LBT failure happens in the target cell or the source cell. 
Proposal 7: RAN2 to adopt new triggering conditions for the SHR in NR-U:
a.	Number of UL LBT failures during HO higher than a certain threshold;
b.	Consistent UL LBT failures triggered during HO in at least one UL BWP on the source cell and consistent UL LBT failures triggered during HO in at least one UL BWP on the target cell.
We are positive for the FFS proposal 21 and 23. The SHR is designed to log the measurement results from both source and target cell. In NR-U, the similar mechanism should be adopted, i.e., the LBT information from both the target cell and the source cell should be recorded in the SHR. Meanwhile, the discussed enhanced RA-InformationCommon containing LBT information should also be adopted to SHR. For example, it can help the NW to arrange BWPs with lighter interference in both source and target cell. Correspondingly, once the SHR is triggered, besides the trigger cause, the number of UL LBT failures during HO should be recorded in the SHR. 
Proposal 8: In the SHR, UE logs the RA information related to the target cell, and the number of UL LBT failures in both source and target cells.
Conclusion
In this contribution, we give our further opinions for the FFS proposals in NR-U enhancements based on RAN 2 aspects.
Proposal 1: RAN2 to check whether there is any ambiguity in the understanding of NG-RAN node for Option B.
Proposal 2: 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.
Proposal 3: The UE logs the RSSI measurements of the frequency associated to the source/target/neighbouring cell in the RLF report in case of HOF, if the measRSSI-ReportConfig is configured for such frequency.
Proposal 4: The UE logs the RSSI measurements of the frequency associated to the neighbouring cell in the RLF report in case of RLF, if the measRSSI-ReportConfig is configured for such frequency.
Proposal 5: UE to log the lbt-FailureRecoveryConfig in RLF report only upon re-establishment procedure failure.
Proposal 6: For configuration index for RLF report for NR-U purpose, RAN2 can wait for RAN3 progress.
Proposal 7: RAN2 to adopt new triggering conditions for the SHR in NR-U:
a.	Number of UL LBT failures during HO higher than a certain threshold;
b.	Consistent UL LBT failures triggered during HO in at least one UL BWP on the source cell and consistent UL LBT failures triggered during HO in at least one UL BWP on the target cell.
Proposal 8: In the SHR, UE logs the RA information related to the target cell, and the number of UL LBT failures in both source and target cells.
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