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Introduction
[bookmark: _GoBack]In the last RAN2 #122 meeting [1], the following agreements for NR-U are achieved:
Agreements:

1	Only the preamble transmission attempts for which LBT was successful are represented in the “per RA attempt info list” for a given beam.
2	On how to represent the preamble transmission attempts blocked by LBT, 
	Introduce a field (or reusing the existing field) that counts the number of preamble transmissions blocked by LBT per RA procedure, and a flag indicating transmission failures experienced right before beam switching. Details can FFS.
3	For the RA-Report, the enhancements on the handling of the “per RA attempt info list” (i.e. as per Proposal 1) apply only to the last RA procedure in the last BWP prior to the random access success.
4	For the other BWPs in which the UE experienced the consistent LBT failure, the UE logs in the RA-InformationCommon:
a.	The locationAndBandwidth information of the BWP
b.	The subcarrierSpacing information of the BWP
c.	The absoluteFrequencyPointA information of the BWP (How to log once for all the BWPs of the cell is FFS)
5	As baseline, RAN2 assumes the following:
a.	Enhancements discussed for the RA-InformationCommon for the RA-Report are applicable also to the RLF-Report
b.	The detailed “per RA attempt info” are only reported in the RLF-Report for the last RA procedure before RLF/HOF, FFS whereas limited information are reported for the other BWPs in which consistent LBT failure is detected
c.	The above bullets may be revisited case by case depending on future agreements.

6	The UE logs RA-InformationCommon including LBT info in the RLF-Report, in case of HOF and when the RLF cause is randomAccessProblem or beamFailureRecoveryFailure (as in legacy).

7	The UE logs the available RSSI measurement in the RLF-Report. FFS in which case.

8	The UE should log the following RSSI values in the RLF-Report:
a.	For RLF, the latest measured RSSI of the NR-U channel of the last serving cell if measRSSI-ReportConfig is configured for the corresponding frequency.
b.	FFS: For HOF, the latest measured RSSI of the NR-U channel of the source cell, and the latest measured RSSI of the NR-U channel of the target cell, if measRSSI-ReportConfig is configured for the corresponding frequency.

Meanwhile, there are still some remaining issues, and in this paper, we shall provide our further concerns for these.
Discussion
Remaining issues in RA-Report Enhancements for NR-U
	Proposal 6 for FFS: RAN2 to discuss whether the UE logs in the RA-Report, the BWP information of the BWP in which the UE was operating when it detected the first consistent UL LBT failure.



For the FFS proposal 6, we need to note that RA report is designed to optimize RACH related procedures. As specified in the clause 5.7.10.4 TS 38.331, upon successfully performing random-access procedure initialized with 4-step or 2-step RA type, or upon failed or successfully completed on-demand system information acquisition procedure in RRC_IDLE or RRC_INACTIVE state, the UE shall record RA report. In proposal 6, the first consistent UL LBT failure may come from user plane data transmission and the related BWP may be different with normal RACH resources. Therefore, we think the BWP information of the BWP in which the UE was operating when it detected the first consistent UL LBT failure should not be logged in RA report.
Proposal 1: The UE was operating when it detected the first consistent UL LBT failure should not be logged in RA report.
Remaining issues in RLF Enhancements for NR-U
	[bookmark: _Hlk142328127]Proposal 9	 for FFS: The UE logs in the RLF-Report the BWP information (at least the locationAndBandwidth, and the subcarrierSpacing) of all the BWPs in which the UE detected the consistent UL LBT failures right before the RLF/HOF.
Proposal 11 for FFS: RAN to discuss these further options on when to log the RA-InformationCommon including LBT info in the RLF-Report:
b.	When the RLF cause is lbtFailure, and the UE was performing random access in other BWPs due to triggered consistent UL LBT failures.
Proposal 18 for FFS: UE to log indication on whether the detected power at the moment of LBT failure was above the configured EDT threshold (maxEnergyDetectionThreshold).
Proposal 19 for FFS: UE logs lbt-FailureRecoveryConfig in the RLF-Report only upon re-establishment procedure failure.



The FFS proposal 9 is different from FFS proposal 6, since this is for RLF report. We think that comparing to RA report, the RLF report is designed to log the information about the failures right before RLF/HOF, including the information of the BWPs in which UE detects the consistent UL LBT failures. Then the NW side is able to figured out the load situations among different BWPs and thus optimize the time-frequency domain resource for UL transmissions.
Proposal 2: In the RLF report, UE should log the BWP information of all the BWPs in which UE detected the consistent UL LBT failures right before the RLF/HOF.
In the FFS proposal 11, we share the similar opinion with the above analysis for FFS proposal 9. When the UE is performing RA in other BWPs due to triggered consistent UL LBT failures, logging LBT information in RA-InformationCommon can help the NW side to evaluate the loads in different BWPs and to make better resource arrangement.
Proposal 3: When the RLF cause is lbtFailrue and the UE was performing RA in other BWPs due to triggered consistent UL LBT failures, the UE should record LBT info in the RA-InformationCommon within the RLF report.
For the FFS proposal 18, on our perspective, we think more than to log the indication on whether the detected power at the moment of LBT failure was above the EDT, the UE should log the accurate detected power. As specified in TS 37.213, if not configured, the UE may use a self-determined EDT to perform LBT. Thus, only log the indicator will not precisely reflect the actual interference in the NR-U channels. Meanwhile, by collecting the actual detected power, the NW side is able to inference the channel loads before LBT failures and configure more optimal energy detection threshold values for the UEs.
Proposal 4: UE to log the detected power at the moment of before LBT failures.
For FFS proposal 19, it comes from RAN3 LS. 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.
Remaining issues in SHR Enhancements for NR-U 
	Proposal 20 for FFS: RAN2 to further discuss if any of the following new triggering conditions should be considered 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 21 for FFS: Related to the target cell, the UE logs in the SHR the random access information, same as for the RA- and RLF-Report, i.e. including the number of UL LBT failures during HO (depending on the outcome of Proposal 2), and the information on the multiple BWPs (depending on the outcome of Proposal 4) in which consistent UL LBT failures was triggered. FFS on the trigger conditions to log.
Proposal 23 for FFS: RAN2 to discuss what LBT information (if any) related to the source cell of the HO should be included in the SHR.



For the FFS proposal 20, 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 6: 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 7: 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: The UE was operating when it detected the first consistent UL LBT failure should not be logged in RA report.
Proposal 2: In the RLF report, UE should log the BWP information of all the BWPs in which UE detected the consistent UL LBT failures right before the RLF/HOF.
Proposal 3: When the RLF cause is lbtFailrue and the UE was performing RA in other BWPs due to triggered consistent UL LBT failures, the UE should record LBT info in the RA-InformationCommon within the RLF report.
Proposal 4: UE to log the detected power at the moment of before LBT failures.
Proposal 5: UE to log the lbt-FailureRecoveryConfig in RLF report only upon re-establishment procedure failure.
Proposal 6: 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 7: 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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