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1	Introduction	
In RAN2#121, we discussed SON/MDT for NR-U and the following agreements are made.
Agreements:	
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.
In this contribution we provide our opinions about the postpone issue and some SON/MDT enhancements for NR-U. 
2	Discussion 
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]2.1 RA attempt:
In RAN2#121, the clarification on Random Access attempt has been discussed with two options:
a)	A random-access is considered as attempted whenever PHY tries to transmit a preamble, irrespective of whether the LBT is successful or not
b)	A random-access attempt is considered as attempted only if the PHY layer actually transmitted the preamble, i.e., successful LBT
[bookmark: _GoBack]When lbt-FailureRecoveryConfig is configured, the PREAMBLE_TRANSMISSION_COUNTER is not incremented when LBT failure occurs, but the PREAMBLE_TRANSMISSION_COUNTER increments when the Random Access Response reception is not successful. From our understanding, if NR-U is not taken into account, preamble transmission is judged to be failure because the Random Access Response reception is not successful, it’s not mean that the preamble is not actually transmitted. And also if a random-access is considered as an attempt irrespective of whether the LBT is successful or not, too many RA attempts will be calculated. So, the random-access attempt considered as the PHY layer actually transmitted the preamble is preferred.
Proposal 1: An RA attempt is only counted when the PHY layer actually transmitted the preamble.


2.2 Multiple RA procedures
In RAN2#121, RAN2 agreed that UE will only log some information for multiple successive RA procedures failed due to LBT issue. For logging multiple RA procedure failed due to LBT failure, as the serving cell of the multiple RA reports are the same, the ra-InformationCommon IE has been mentioned to be extended in RA report for multiple RA reports. For RA procedure, before a RA procedure is successfully performed in the active BWP, some consistent LBT failure from other BWPs may occur in this serving cell at first. It’s beneficial for the network to understand which BWP is suffered from consistent LBT failure. As RAN2 agreed to log some of the information, the BWP information, just like the locationAndBandwidth-r16 in ra-InformationCommon can be included in RA-report for multiple unsuccessful RA procedures related to consistent LBT failures.
[image: ]
Proposal 2: At least include locationAndBandwidth-r16 to log the BWP information for multiple RA procedures related to consistence LBT failure.

2.3 Number of LBT failure
During RAN2#120, the scenarios about whether lbt_FailureRecoveryConfig is configured or not are discussed. 
When lbt-FailureRecoveryConfig is configured, the LBT_COUNTER is used to count the number of LBT failure when the lbt-FailureDetectionTimer is not expire. But if the lbt-FailureDetectionTimer expires before LBT_COUNTER >= lbt-FailureInstanceMaxCount, the LBT_COUNTER will set to 0. If only the LBT_COUNTER is used to record the number of LBT failure, the network may not know the actual number of LBT failure if the LBT_COUNTER has been reset before.

1>	if all triggered consistent LBT failures are cancelled in this Serving Cell; or
1>	if the lbt-FailureDetectionTimer expires; or
1>	if lbt-FailureDetectionTimer or lbt-FailureInstanceMaxCount is reconfigured by upper layers:
	2>  set LBT_COUNTER to 0.
 
When lbt_FailureRecoveryConfig is not configured, the PREAMBLE_TRANSMISSION_COUNTER is incremented when the LBT failure is occurred. But the PREAMBLE_TRANSMISSION_COUNTER not only counted the number of LBT failure, when the Random Access Response reception is not successful, the PREAMBLE_TRANSMISSION_COUNTER also increment by 1, which means PREAMBLE_TRANSMISSION_COUNTER may larger than the number of LBT failure. 
Whether lbt_FailureRecoveryConfig is configured or not, the number of LBT failures may not be well recorded. Therefore, introduce a new counter to log the number of LBT failure regardless whether lbt_FailureRecoveryConfig is configured or not is preferred. 
Proposal 3: Introduce a new counter to log the number of LBT failure regardless whether lbt_FailureRecoveryConfig is configured or not.
Proposal 4: Log the total number of LBT failures per RA procedure.

2.4 Others
In current RLF report, we have lbtFailure-r16 for the RLF of consistent LBT failures. There may also exist the case about the RLF cause of the RLF report is not lbtFailure-r16, but UE may experience some LBT failures before RLF and not trigger the consistent LBT failures, which means the LBT failures may have some influence on the RLF.
Proposal 5: Study the LBT failure have impacts on the RA failure or RLF case.

Besides, for the same unlicensed spectrum, many operators may deploy NR-U on the same unlicensed spectrum. The LBT failure information is one of the key information for operator to analyze the channel quality for the unlicensed spectrum. So even if the RLF is not triggered, reporting LBT info in measurement reporting through immediate MDT is also beneficial. Instead of reporting the consistent uplink LBT failures information until RLF occurs, including the LBT failure information in immediate MDT report and report it as soon as the measurement report is available may be another approach for optimization.  
Proposal 6: The LBT information can be added in measurement reporting for immediate MDT.

3	Conclusion
Proposal 1: An RA attempt is only counted when the PHY layer actually transmitted the preamble.
Proposal 2: At least include locationAndBandwidth-r16 to log the BWP information for multiple RA procedures related to consistence LBT failure.
Proposal 3: Introduce a new counter to log the number of LBT failure regardless whether lbt_FailureRecoveryConfig is configured or not.
Proposal 4: Log the total number of LBT failures per RA procedure.
Proposal 5: Study the LBT failure have impacts on the RA failure or RLF case.
Proposal 6: The LBT information can be added in measurement reporting for immediate MDT.
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