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1. Introduction & Background
Rel-18, SON/MDT WID [1] has the following as one of the objectives,
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)
This paper discusses SON/MDT enhancements for the NR-U (MRO and UL MLB). 
2. Discussion
2.1 NR-U MRO 
2.1.1 Logging of additional information when consistent LBT failures happen at the UE

In RAN2#121 meeting [2], RAN2 made the following agreements,

 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.

Observation 1: In the RAN2#121 meeting [2], RAN2 agreed to 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. 

At the MAC layer, consistent uplink failure is detected per UL BWP by counting the LBT failure indication. Note that when consistent uplink LBT failures are detected on SpCell, the UE switches to another UL BWP with configured RACH resources on that cell, initiates RACH, and reports the failure via MAC CE. When multiple UL BWPs are available for switching, it is up to the UE implementation which one to select. During the RAN2#121 meeting, some companies argued to report the BWP information such that the network can optimize the configured BWPs at the UE. Note that a BWP is identified by locationAndBandwidth and subcarrierSpacing information. 

Observation 2: A BWP is identified by the locationAndBanwidth and subcarrierSpacing.  

Proposal 1: UE provides the BWP information (I.e., locationAndBandwidth and subcarrierSpacing information) for previously failed RA procedures (when multiple consistent LBT failures happen).   

2.1.2 Logging of LBT information (per attempt) 
During the RAN2#121 meeting, RAN2 discussed two options for logging the LBT-related information as the following,
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 

In our understanding, the second option, i.e., “a random-access attempt is considered as attempted only if the PHY layer actually transmitted the preamble” is a better solution for logging the information. By doing this RAN2 can ensure that relevant information is logged while keeping the RA report size in check. For failed LBT, we can log the relevant information, i.e., UE may log an indication if a failed LBT was logged before the successful LBT or successful preamble transmission. 

Proposal 2: A random-access attempt is considered as attempted only if the PHY layer actually transmitted the preamble, i.e., successful LBT.

Proposal 3: UE logs relevant information such as the contentionDetected flag, dlRSRPAboveThreshold flag, and fallbackToFourStepRA if the preamble is successfully transmitted.

Proposal 4: If UE observed LBT failures before successful preamble transmission, then UE includes a flag if LBT was observed before the last successful preamble transmission.    
 
2.1.3 On logging RSSI and EDT information
Note that channel access procedure, UE senses the channel and determines if the channel is free. The channel access procedure depends on sensed energy at the channel. While the measured signal energy is quantized to form the received signal strength indicator (RSSI), the channel access procedure is not directly correlated to the RSSI value. Furthermore, note that to optimize the transmission opportunity UE may configure the max configured value for the energy detection threshold (EDT). 

Observation 3: Actual LBT evaluation is performed based on sensed energy on the channel, i.e., the channel access procedure is not directly correlated to the RSSI value.

Observation 4: In a practical implementation UE may use the max EDT configured at the UE, which is a cell-specific configuration and should be known to the network.

Proposal 5: The RSSI and EDT are not reported in the RA report.
3. Conclusion 
Observation 1: In the RAN2#121 meeting [2], RAN2 agreed to 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. 

Observation 2: A BWP is identified by the locationAndBanwidth and subcarrierSpacing.  

Proposal 1: UE provides the BWP information (I.e., locationAndBandwidth and subcarrierSpacing information) for previously failed RA procedures (when multiple consistent LBT failures happen).   

Proposal 2: A random-access attempt is considered as attempted only if the PHY layer actually transmitted the preamble, i.e., successful LBT.

Proposal 3: UE logs relevant information such as the contentionDetected flag, dlRSRPAboveThreshold flag, and fallbackToFourStepRA if the preamble is successfully transmitted.

Proposal 4: If UE observed LBT failures before successful preamble transmission, then UE includes a flag if LBT was observed before the last successful preamble transmission.    

Observation 3: Actual LBT evaluation is performed based on sensed energy on the channel, i.e., the channel access procedure is not directly correlated to the RSSI value.

Observation 4: In a practical implementation UE may use the max EDT configured at the UE, which is a cell-specific configuration and should be known to the network.

Proposal 5: The RSSI and EDT are not reported in the RA report.
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