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1	Introduction	
A Rel-18 WI “Further Enhancement of Data Collection for SON_MDT in NR standalone and MR-DC WI” was first approved at RAN #94 meeting and updated at RAN #96 meeting in [1]. 
The objectives related to NR-U are as below:
Support of SON/MDT enhancements for [RAN3, RAN2]:
· MR-DC CPAC
· Successful PScell change report
· Successful Handover Report (e.g. inter-RAT)
· NPN 
· RACH report
· fast MCG recovery
· NR-U (MRO and UL MLB)
In this contribution we provide our SON/MDT enhancements for NR-U. 
2	Discussion
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]When using unlicensed spectrum, LBT needs to be performed before transmission. In the previous releases, LBT-FailureRecoveryConfig is used to configure the parameters used for detection of consistent uplink LBT failures for operation with shared spectrum channel access.
For each activated Serving Cell configured with lbt-FailureRecoveryConfig, the MAC entity shall:
1>	if LBT failure indication has been received from lower layers:
2>	start or restart the lbt-FailureDetectionTimer;
2>	increment LBT_COUNTER by 1;
2>	if LBT_COUNTER >= lbt-FailureInstanceMaxCount:
3>	trigger consistent LBT failure for the active UL BWP in this Serving Cell;
[bookmark: _Hlk26362676]3>	if this Serving Cell is the SpCell:
4>	if consistent LBT failure has been triggered in all UL BWPs configured with PRACH occasions on same carrier in this Serving Cell:
5>	indicate consistent LBT failure to upper layers.
4>	else:
[bookmark: _Hlk34157513]5>	stop any ongoing Random Access procedure in this Serving Cell;
5>	switch the active UL BWP to a UL BWP, on same carrier in this Serving Cell, configured with PRACH occasion and for which consistent LBT failure has not been triggered;
5>	initiate a Random Access Procedure (as specified in clause 5.1.1).
For the failure report, LBT failure indication (e.g. lbtFailure) for consistent uplink LBT failures is already included in RLF report, SCGFailureInformation and MCGFailureInformation. But just for consistent uplink LBT failures. 
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Observation 1: The RLF report, SCGFailureInformation and MCGFailureInformation support the consistent uplink LBT failures indication.
Observation 2: The LBT failure indication in RLF report, SCGFailureInformation and MCGFailureInformation is for the consistent uplink LBT failures when LBT-FailureRecoveryConfig is configured.

For random access procedure, the MAC entity shall, for each Random Access Preamble:
1>	if LBT failure indication is received from lower layers for this Random Access Preamble transmission:
2>	if lbt-FailureRecoveryConfig is configured:
3>	perform the Random Access Resource selection procedure.
2>	else:
3>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
3>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
4>	if the Random Access Preamble is transmitted on the SpCell:
5>	indicate a Random Access problem to upper layers;
5>	if this Random Access procedure was triggered for SI request:
6>	consider the Random Access procedure unsuccessfully completed.
4>	else if the Random Access Preamble is transmitted on an SCell:
5>	consider the Random Access procedure unsuccessfully completed.
3>	if the Random Access procedure is not completed:
4>	perform the Random Access Resource selection procedure.

If the LBT-FailureRecoveryConfig is configured, the lbt-FailureInstanceMaxCount can be set to different values, only consistent uplink LBT failures indication may not represent all the LBT information, the number of consistent uplink LBT failures happened for each UL BWP is useful for NR-U BWP configuration. If the LBT-FailureRecoveryConfig is not configured, the PREAMBLE_TRANSMISSION_COUNTER is incremented by 1 for each LBT failure until reach preambleTransMax+1, then the random access problem is indicated to upper layer. The upper layer may not know the random access problem is caused by the LBT failure.
Proposal 1: When LBT-FailureRecoveryConfig is not configured, the random access problem caused by LBT failure needs to be indicated.
[bookmark: _GoBack]Proposal 2: The number of LBT failures on each BWP need to be reported when LBT-FailureRecoveryConfig is not configured.
If the number of LBT failure is less than lbt-FailureInstanceMaxCount, the network may not know the LBT failure, and the procedure successfully complete. For a random access procedure, for each Random Access Preamble, if LBT failure indication is received from lower layers for this Random Access Preamble transmission and lbt-FailureRecoveryConfig is configured, the lbt-FailureDetectionTimer starts and increment LBT_COUNTER by 1. If the number of LBT failure for preamble is less than lbt-FailureInstanceMaxCount, network may not know there are some LBT failure occurs as the LBT failures are not included in the RA report and RLF is not triggered by consistent uplink LBT failure. 
It is the same as succcessful handover, if the LBT_COUNTER do not reach the lbt-FailureInstanceMaxCount, the handover is successful completed even when the LBT_COUNTER = lbt-FailureInstanceMaxCount - 1, the network may not notice that the procedure is near failure as the LBT related information is not reported to the network for the successful procedure. 
Observation 3: If the RA/HO procedure is successfully completed, the network may not know whether this RA procedure experience any LBT failure or not. 
Proposal 3: The LBT information (e.g. the number of LBT failures) can be added in the RACH report and RLF report.
Besides, since the unlicensed spectrum is contention-based access, and 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 access to the unlicensed spectrum and report the consistent uplink LBT failures information until RLF occurs, perform the measurements by MDT and report it as soon as the measurement report is available may be another approach for optimization.  
Proposal 4: The LBT information can be added in measurement reporting for immediate MDT.

3	Conclusion
Observation 1: The RLF report, SCGFailureInformation and MCGFailureInformation support the consistent uplink LBT failures indication.
Observation 2: The LBT failure indication in RLF report, SCGFailureInformation and MCGFailureInformation is for the consistent uplink LBT failures when LBT-FailureRecoveryConfig is configured.
Proposal 1: When LBT-FailureRecoveryConfig is not configured, the random access problem caused by LBT failure needs to be indicated.
Proposal 2: The number of LBT failures on each BWP need to be reported when LBT-FailureRecoveryConfig is not configured.
Observation 3: If the RA/HO procedure is successfully completed, the network may not know whether this RA procedure experience any LBT failure or not. 
Proposal 3: The LBT information (e.g. the number of LBT failures) can be added in the RACH report and RLF report.
Proposal 4: The LBT information can be added in measurement reporting for immediate MDT.
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