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Introduction
In the last RAN3#117bis-e meeting, the following MLB related agreement was achieved for NR-U [1]:
For XnAP, add in the RESOURCE STATUS UPDATE message a Channel Occupancy Time Percentage UL IE and an Energy Detection Threshold UL IE as sub-IEs of NR-U Channel Item IE. 
The objective of this contribution is to analyze the open issues about NR-U enhancements for MLB and MRO.
Discussion
[bookmark: P1]NR-U enhancement for MLB
Listen-Before-Talk (LBT) has been adopted as the spectrum sharing technique that guarantees a fair coexistence among 3GPP networks in licensed spectrum and other networks, e.g. Wi-Fi, in the unlicensed spectrum, and it can help lower the interference and reduces the collision probability among devices contending the same channel.
NR adopted beamforming technology and multi-TRP transmission topology to expand cell coverage as well as enhance user performance at the cell edge. In this case, the channel condition for UEs in different beams could be quite different even within the coverage of one gNB. For example, one TRP could transmit different beams toward different directions, and it may happen that some beams from this TRP experience an unoccupied channel, but the other beams encounter a busy channel with higher interference. In addition, different TRPs with one gNB may serve UEs located in different areas with quite different channel conditions. 
As stated above, the channel condition could be different among beams of intra-TRP and inter-TRP within the same cell. In order to facilitate the gNB to assess the channel usage for each beam instead of each cell and thus further improve the spectrum usage efficiency, it would be beneficial to exchange NR-U metrics with SSB beam level granularity. Since beam changes frequently based on channel condition and UE location and thus the beam level metrics are quite dynamic, an average value in a period of time could be a possible way for information collection and exchange. RAN3 needs to work on the how to exchange these metrics over XnAP and F1AP.
Proposal 1: To exchange NR-U metrics considering the SSB beam level granularity over Xn and F1. 
NR-U enhancement for MRO
In the previous meeting, RAN3 agreed to add indications concerning Measured RSSI and HOF due to consistent LBT failure to the RLF report [2]. Some other parameters for RLF optimizations, e.g., LBT configuration information, EDT in UL, were also proposed, but still no consensus is achieved.
RAN2 sent a LS [3] to request RAN3 to provide feedback on whether a network-based solution is feasible for lbt-FailureRecoveryConfig used for execution of the RA procedure and to evaluate the cost for the solution without UE reporting.
As shown below, lbt-FailureRecoveryConfig is configured by gNB to the UE for detection of consistent uplink LBT failures for operation with shared spectrum channel access, see TS 38.331 [4]. In order to save air interface resources, this configuration information can be obtained from the gNB instead of the UE. Therefore, lbt-FailureRecoveryConfig does not seem needed to be included in the RLF report. RAN3 will work on the details about the retrieval mechanism.
LBT-FailureRecoveryConfig information element
-- ASN1START
-- TAG-LBT-FAILURERECOVERYCONFIG-START

LBT-FailureRecoveryConfig-r16 ::=    SEQUENCE {
    lbt-FailureInstanceMaxCount-r16      ENUMERATED {n4, n8, n16, n32, n64, n128},
    lbt-FailureDetectionTimer-r16        ENUMERATED {ms10, ms20, ms40, ms80, ms160, ms320},
    ...
}

-- TAG-LBT-FAILURERECOVERYCONFIG-STOP
-- ASN1STOP
Proposal 2: Network-based solution is preferred for lbt-FailureRecoveryConfig retrieval.
Proposal 3: To send an LS reply to RAN2 about the agreement in proposal 2.
As stated in TS 38.331 [4] and shown below, gNB configures the UE the absolute maximum EDT (Energy Detection Threshold) value and the offset to the default maximum EDT value. Otherwise, the UE uses a default value as the maximum EDT value. But the network has no knowledge of the actual EDT value the UE used when accessing the NR-U channel, which could help network better understand the failure case. Therefore, it is beneficial that the UE could report the actual EDT value in the RLF report.
    energyDetectionConfig-r16           CHOICE {
        maxEnergyDetectionThreshold-r16         INTEGER (-85..-52),
        energyDetectionThresholdOffset-r16      INTEGER (-13..20)
    }                                                                                                           
Proposal 3: To add actual EDT value in the RLF report.
Conclusion
In this contribution, NR-U reporting granularity for MLB and two proposed parameters in RLF report for MRO were discussed, and the following proposals were drawn from the analysis.
Proposal 1: To exchange NR-U metrics considering the SSB beam level granularity over Xn and F1. 
Proposal 2: Network-based solution is preferred for lbt-FailureRecoveryConfig retrieval.
Proposal 3: To add actual EDT value in the RLF report.
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