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1. Introduction 
In this paper, we discuss the open issues on SON enhancements for NR-U based on the discussion in last RAN3 meeting
2. Discussion
2.1  RLF Report enhancements for NR-U
Add to RLF report indications concerning Measured RSSI and HOF due to consistent LBT failure.
Additional enhancements for RLF optimizations: EDT in UL, LBT configuration parameter, Channel Occupancy UL, waiting time in UL due to LBT?
Observation 1: It is our understanding that gNB is better aware of the percentage of time for which the channel resources have been utilized for UL traffic considering all the UEs in the cell. UE reported channelOccupancy is only based on its own sensing. 
 
Proposal 1: There is no need for UE to report Channel Occupancy UL in RLF Report. gNB should compute Channel Occupancy UL by itself.
 
Observation 2: gNB configures lbt-FailureRecoveryConfig to the UE in BWP-UplinkDedicated, which includes lbt-FailureInstanceMaxCount and lbt-FailureDetectionTimer for consistent LBT failure detection.
 
Proposal 2: If the goal is to optimize the above two parameters in lbt-FailureRecoveryConfig , RAN3 should look at a network-based solution (e.g. source gNB can receive from target gNB via Mobility Information) instead of UE reporting these parameters back to the gNB in RLF Report
 
It was further discussed whether to add any LBT related time duration in RLF Report e.g., time between each LBT start and LBT success or time between each LBT start and a subsequent LBT failure. Some companies argued that it is useful for the network to decide how the report should be used while doing MRO analysis, for example, if long time duration is spent for LBT, it may mean that the failure is mainly caused by channel occupancy. We are not convinced that knowing this exact time can help much in MRO analysis (we already send an indication that HOF is due to consistent LBT failure) and requesting UE to compute this time during each LBT attempt is too much processing at the UE.

Observation 3: gNB can't optimize much knowing any timing related information related to LBT e.g., time between LBT start to LBT success/failure. Also requesting the UE to compute this time during each LBT attempt is too much processing at the UE.
 
Proposal 3: There is no need for UE to report any timing information related to LBT in RLF report
 
From TS 38.331, it is seen that a UE can use different values for EDT in UL, as long as this value is within a configured maximum EDT value. The exact EDT value used by the UE is quite random and even an averaged value would not give much information to the gNB. Also, different UEs might use different EDT thresholds, so getting an overall picture from different “averaged EDT” values from different UEs is also very cumbersome. Further, a UE is configured with energyDetectionConfig, so the network is aware of the max EDT value and other EDT related parameters, so asking the UE to report the EDT parameters back is redundant.

Observation 4: A UE can use different values for Energy Detection Threshold (EDT) in UL, as long as this value is within a configured maximum EDT value
 
Observation 5: Even if UE reports the average value of the EDT in each LBT attempt, it is not clear how this is useful at the gNB, considering different UEs might have different max EDT value and different averaged EDT value.

Proposal 4: It is not clear on the benefits for UE to report any EDT value (exact value or average value or maximum value) for UL channel sensing.
2.2 RA Report enhancements for NR-U
Add indications of consistent LBT failures in RA report.
Additional enhancements for RA report: measured RSSI, LBT duration time, indication of LBT failure per RA attempt?
Requesting the UE to include an indication in RA Report for every LBT failure (not just consistent LBT failures) is too much overhead and not so beneficial as well.

Proposal 5: There is no need for UE to include an indication in RA-Report for “every” LBT failure (per RA attempt) i.e., no need for UE to indicate each time a RACH got triggered due to LBT failure
 
UE also doesn’t send any measurements in RA Report today. So RSSI need to be sent as well. RSSI in RLF report is sufficient.

Observation 6: Measured RSSI is already agreed to be included in RLF Report and no measurements are included in current RA-Report

LBT related timers e.g., LBT duration time was already discussed in section 2.1 and as we mentioned, there is not much benefit to include exact timer values.
 
Proposal 6: There is no need for UE to include measured RSSI and LBT duration time in RA-Report
 
2.3 Optimizing SCG Failures in NR-U
Enhancements for SCG Failure information to be continued after additions to RLF report are agreed?
The agreements last meeting on RLF Report can be extended to SCG Failures.

Proposal 7: Enhance SCGFailureInformation to include the latest measured RSSI, and an indication that SCG failure occurred due to consistent LBT failures 
2.4 MLB for NR-U
Exchange over Xn of Energy Detection Threshold for UL, and Channel Occupancy Time in UL is supported.
Further discuss whether Energy Detection Threshold UL and Channel Occupancy Time in UL are provided by UE or network, exact IE names, and signaling details.
Proposal 8: Energy Detection Threshold UL and Channel Occupancy Time in UL are determined by gNB and exchanged to neighbor gNBs for load balancing.
2.5 LBT failure related information over Xn

Scenarios where exchange of information related to LBT failure over Xn is beneficial (e.g.  RLF report due to LBT failures from target node to source node, indication of LBT failure from target SpCell to source SpCell, waiting time in DL due to LBT)?

Proposal 9: Reuse the existing procedures (FAILURE INDICATION, HANDOVER REPORT, SCG FAILURE INFORMATION REPORT) to exchange information related to LBT failure between source node and target nodes during PCell and PSCell mobility
3. Conclusion
RLF Report
 
Observation 1: It is our understanding that gNB is better aware of the percentage of time for which the channel resources have been utilized for UL traffic considering all the UEs in the cell. UE reported channelOccupancy is only based on its own sensing. 
 
Proposal 1: There is no need for UE to report Channel Occupancy UL in RLF Report. gNB should compute Channel Occupancy UL by itself.
 
Observation 2: gNB configures lbt-FailureRecoveryConfig to the UE in BWP-UplinkDedicated, which includes lbt-FailureInstanceMaxCount and lbt-FailureDetectionTimer for consistent LBT failure detection.
 
Proposal 2: If the goal is to optimize the above two parameters in lbt-FailureRecoveryConfig, RAN3 should look at a network-based solution (e.g., source gNB can receive from target gNB via Mobility Information) instead of UE reporting these parameters back to the gNB in RLF Report
 
Observation 3: gNB can't optimize much knowing any timing related information related to LBT e.g., time between LBT start to LBT success/failure. Also requesting the UE to compute this time during each LBT attempt is too much processing at the UE.
 
Proposal 3: There is no need for UE to report any timing information related to LBT in RLF report
 
Observation 4: A UE can use different values for Energy Detection Threshold (EDT) in UL, as long as this value is within a configured maximum EDT value

Observation 5: Even if UE reports the average value of the EDT in each LBT attempt, it is not clear how this is useful at the gNB, considering different UEs might have different max EDT value and different averaged EDT value.

Proposal 4: It is not clear on the benefits for UE to report any EDT value (exact value or average value or maximum value) for UL channel sensing.
 
RA Report
 
Proposal 5: There is no need for UE to include an indication in RA-Report for “every” LBT failure (per RA attempt) i.e., no need for UE to indicate each time a RACH got triggered due to LBT failure
 
Observation 6: Measured RSSI is already agreed to be included in RLF Report and no measurements are included in current RA-Report
 
Proposal 6: There is no need for UE to include measured RSSI and LBT duration time in RA-Report
 
Optimizing SCG Failures
Proposal 7: Enhance SCGFailureInformation to include the latest measured RSSI, and an indication that SCG failure occurred due to consistent LBT failures 
 
MLB for NR-U
 
Proposal 8: Energy Detection Threshold UL and Channel Occupancy Time in UL are determined by gNB and exchanged to neighbor gNBs for load balancing.
 
 LBT failure related information over Xn

Proposal 9: Reuse the existing procedures (FAILURE INDICATION, HANDOVER REPORT, SCG FAILURE INFORMATION REPORT) to exchange information related to LBT failure between source node and target nodes during PCell and PSCell mobility
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