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1. Introduction
In RAN3 #112-e meeting, there were some discussion on NR-U related SON topic. Some of the progresses were achieved as below:
Following problems seem the most relevant for the SON for NR-U: load information from NR-U towards licensed NR and new failure events related to e.g. LBT or channel occupancy in the failure report. 
Resource coordination between licensed NR and NR-U and optimised resource utilisation in NR-U is FFS (contribution driven).
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[bookmark: OLE_LINK25][bookmark: OLE_LINK26]The key feature of NR-U is the Listen-before-talk (LBT) mechanism. The UE receives the energy detection threshold and the LBT failure configuration.
ChannelAccessConfig-r16 ::=         SEQUENCE {
    energyDetectionConfig-r16           CHOICE {
        maxEnergyDetectionThreshold-r16         INTEGER (-85..-52),
        energyDetectionThresholdOffset-r16      INTEGER (-13..20)
    }                                                                                                           OPTIONAL,   -- Need R
    ul-toDL-COT-SharingED-Threshold-r16         INTEGER (-85..-52)                                              OPTIONAL,   -- Need R
    absenceOfAnyOtherTechnology-r16             ENUMERATED {true}                                               OPTIONAL    -- Need R
}

LBT-FailureRecoveryConfig-r16 ::=    SEQUENCE {
    lbt-FailureInstanceMaxCount-r16      ENUMERATED {n4, n8, n16, n32, n64, n128},
    lbt-FailureDetectionTimer-r16        ENUMERATED {ms10, ms20, ms40, ms80, ms160, ms320},
    ...
}
If the UE determines that the quality of the access channel is higher than the configured energy detection threshold during one period, the UE considers LBT failure in this channel. If the failure detection timer doesn’t expired or the maximum count is not reached, the UE performs new LBT attempt on the other channel. If the UE declares radio link failure (RLF) due to consistent uplink LBT failures, the UE sets the rlf-Cause as lbtFailure in the RLF report. 
        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, lbtFailure-r16,
                                                         bh-rlfRecoveryFailure, spare2, spare1},
	rlf-Cause
This field is used to indicate the cause of the last radio link failure that was detected. In case of handover failure information reporting (i.e., the connectionFailureType is set to 'hof'), the UE is allowed to set this field to any value.




Observation: LBT information can be reported in case of RLF in R16.
In case of ordinary HO, DAPS HO or CHO to a cell in unlicensed spectrum, the UE performs LBT before transmitting the msg1, msg3 or msgA. It is worth noting that consistent LBT failures may result in HOF. As stated in the above extraction, the rlf-cause will be set to any value in case of HOF. That is, the LBT failure information cannot be reported in case of HOF. 
In Rel-17, successful handover report (SHR) is being discussed to allow the UE to report the information of the potential handover failure case. Similarly, if there are consistent LBT failures during the handover procedure, it may trigger the UE to record the SHR. It is difficult for the network to decide whether there is LBT failure. This should also be indicated in the SHR. 
Proposal 1: RAN3 can study NR-U for HOF case and SHR topic.
The potential solution is to introduce the LBT failure information in the related report. The LBT failure information can be the LBT failure type and other information which can be beneficial for the network to identify the root cause and optimize the related parameters.
Proposal 2: RAN3 can study the LBT failure information from the UE.
In the current MLB mechanism, the neighbour nodes can transfer the resource availability per cell or per SSB, including PRB usage, composite available capacity, available slice capacity, number of RRC connection(s) and number of active UE(s)., e.g. available CAC, available Slice. 
For the sharing unlicensed spectrum, the serving node can only know the above information from its own perspective. It cannot know the resource usage(s) occurred or to be occurred by other node(s) sharing with this spectrum. Lack of this kind of information, the neighbour node(s) may make the unsuitable mobility decision which may bring the mobility failure. Though the serving node cannot give the exact resource usage information for the NR-U channel, it can give some LBT information, which can be used for the neighbour node(s) to further consider the resource availability for the sharing channel. The serving node can inform the neighbour node(s) the detected LBT related failure information including the number of LBT failures, the level of LBT failures, channel occupancy and so on.
Proposal 3: For the NR-U cell, the load information can include the LBT failure information detected by the serving node.
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Based on the discussion in this paper, we propose the following:
Observation: LBT information can be reported in case of RLF in R16.
Proposal 1: RAN3 can study NR-U for HOF case and SHR topic.
Proposal 2: RAN3 can study the LBT failure information from the UE.
Proposal 3: For the NR-U cell, the load information can include the LBT failure information detected by the serving node.
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