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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 the previous RAN3 meetings.
2. Discussion
2.1 Energy Detection Threshold (EDT)
FFS whether to enhance RLF report to include information determining the outcome of the channel access procedure, with focus on EDT UL
FFS whether to reporting EDT UL over F1
WA: a gNB sends in resource status reporting via Xn an EDT UL that reflects at least the maximum EDT UL configured for the UEs. 
FFS on whether the EDT UL sent over Xn can also consider the EDT UL reported by UEs.
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. 

Reporting the exact value of EDT used for each LBT attempt reveals UE implementation details and is also cumbersome to report for each LBT attempt (power detection is done at PHY layer). Even if UE reports the average value of the EDT in a certain time duration, it is not clear how this is useful at the gNB, considering different UE implementations might report different average EDT value and taking an average of these averaged EDT values doesn’t give much knowledge to the gNB. For example, suppose max EDT UL is configured as -90 dBm in the serving cell and say UE1, UE2 and UE3 reports average EDT UL as -84 dBm, -86 dBm and -88 dBm, what can the network even do?

 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 1: Specification allows a UE to use different values for Energy Detection Threshold (EDT) in UL (as long as this value is within a configured maximum EDT value), but not many UEs in actual implementation would use a “conservative” approach and select an EDT value less than the max allowed EDT value

Observation 2: Reporting the exact value of EDT used for each LBT attempt reveals UE implementation details and is also cumbersome to report for each LBT attempt
 
Observation 3: 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 UE implementations might report different averaged EDT value and taking an average of these averaged EDT values doesn’t give much knowledge to the gNB

Observation 4: gNB knows the EDT configuration parameters (e.g., maximum EDT) via energyDetectionConfig, so asking the UE to report the EDT configuration parameters back is redundant.

Proposal 1: There is no need for UE to report any EDT value (exact value or average value or max value) for optimizing UL LBT 

[bookmark: _Hlk134626587]maxEnergyDetectionThreshold-r16 is signaled to UE as part of ServingCellConfig and can be UE-specific or cell-specific. If it’s configured as cell-specific, gNB can simply indicate maximum EDT to neighbor gNBs. If it’s configured as UE-specific, gNB can indicate the average of maximum EDT to neighbor gNBs. We can leave this upto gNB implementation.

Proposal 2: EDT UL is exchanged in resource status reporting procedure over Xn as follows: 
· If maxEnergyDetectionThreshold-r16 is configured as cell-specific, a gNB can simply indicate the value of maxEnergyDetectionThreshold-r16 to neighbor gNBs. 
· If maxEnergyDetectionThreshold-r16 is configured as UE-specific, a gNB can indicate the average value of maxEnergyDetectionThreshold-r16 configured to different UE(s) to neighbor gNBs.

maxEnergyDetectionThreshold-r16 should already be sent as part of CellGroupConfigInfo from gNB-DU to gNB-CU. Therefore, we don’t think there is a need to explicitly send the EDT UL over F1AP

Observation 5: maxEnergyDetectionThreshold-r16 should already be sent from gNB-DU to gNB-CU as part of CellGroupConfigInfo.

Proposal 3: There is no need to enhance F1AP to signal maxEnergyDetectionThreshold-r16

2.2 Distinguishing true mobility failures vs. LBT related mobility failures

Enhancements of RLF reports and RA reports are beneficial to separate mobility related errors from the LBT-related ones

One solution proposed to distinguish true mobility failures vs. LBT failures is to add some LBT related time information in RLF Report e.g., time between each LBT start and LBT success or time between each LBT start and a subsequent LBT failure or waiting time. It was argued that the network can 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 and not due to bad mobility thresholds.

We are not convinced that knowing this exact time can help much in MRO analysis and requesting UE to compute this time during each LBT attempt is too much processing at the UE. We already send an indication that HOF is due to consistent LBT failure in RLF Report and information concerning LBT failures in RA procedure (e.g., number of LBT failures that is being discussed) and that should be sufficient.

Observation 6: gNB can't optimize much knowing the exact 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 4: There is no need for UE to report any timing information related to LBT in RLF report

Proposal 5: The already agreed indication that HOF is due to consistent LBT failure and information concerning LBT failures in RA procedure during handover is sufficient to distinguish true mobility failures with LBT-related mobility failures
 
2.3 DL LBT issues at target gNB during handover execution
FFS whether to enable a UE-based solution or a NW-based solution to inform the source gNB of a handover about DL LBT issues occurring at the target gNB, during a handover execution
Suppose a handover failed due to continuous DL LBT failures at the target gNB (e.g., LBT kept failing for MSG2 or MSG4), three options were discussed (one UE-based approach and two NW-based approaches) on how to inform the source gNB:
A) UE-based approach: the UE adds in RLF report an indication of DL LBT failure causing absence of SSB transmissions during handover 
B) NW-based approach 1: the target gNB sends to source gNB an indication of DL LBT failure during handover execution
C) NW-based approach 2: the target gNB logs the waiting time in DL and sends a network-side failure report
Regarding Option A) i.e., the UE-based approach, we don’t think absent SSB transmissions at UE during handover execution can exactly mean the existence of DL LBT issues at NW side, for example, there is a possibility that the UE can’t detect the DL SSB due to beam quality is poor. Therefore, option A (UE based approach) is not appropriate to detect DL LBT failures.
Observation 7: Option A (UE based approach) is not appropriate to detect DL LBT failures because absent SSB transmissions at UE during handover execution doesn’t always mean the existence of DL LBT issues at gNB side
Regarding Option B), a concern was raised that the source gNB (performing root cause analysis) has to collect information from two sources (RLF from UE and also a notification from peer node) and in principle the two inputs can arrive at the source gNB at very different times. In our view, this can be left to gNB implementation on how to do the correlation. 
Proposal 8: Target gNB can send an indication that DL LBT failures were encountered during handover execution to source gNB post a handover failure.

3. Conclusion
Energy Detection Threshold (EDT)

Observation 1: Specification allows a UE to use different values for Energy Detection Threshold (EDT) in UL (as long as this value is within a configured maximum EDT value), but not many UEs in actual implementation would use a “conservative” approach and select an EDT value less than the max allowed EDT value

Observation 2: Reporting the exact value of EDT used for each LBT attempt reveals UE implementation details and is also cumbersome to report for each LBT attempt

Observation 3: 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 UE implementations might report different averaged EDT value and taking an average of these averaged EDT values doesn’t give much knowledge to the gNB

Observation 4: gNB knows the EDT configuration parameters (e.g., maximum EDT) via energyDetectionConfig, so asking the UE to report the EDT configuration parameters back is redundant.

Proposal 1: There is no need for UE to report any EDT value (exact value or average value or max value) for optimizing UL LBT 

Proposal 2: EDT UL is exchanged in resource status reporting procedure over Xn as follows: 
· If maxEnergyDetectionThreshold-r16 is configured as cell-specific, a gNB can simply indicate the value of maxEnergyDetectionThreshold-r16 to neighbor gNBs. 
· If maxEnergyDetectionThreshold-r16 is configured as UE-specific, a gNB can indicate the average value of maxEnergyDetectionThreshold-r16 configured to different UE(s) to neighbor gNBs.

Observation 5: maxEnergyDetectionThreshold-r16 should already be sent from gNB-DU to gNB-CU as part of CellGroupConfigInfo.

Proposal 3: There is no need to enhance F1AP to signal maxEnergyDetectionThreshold-r16

Distinguishing true mobility failures vs. LBT related mobility failures

Observation 6: gNB can't optimize much knowing the exact 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 4: There is no need for UE to report any timing information related to LBT in RLF report

Proposal 5: The already agreed indication that HOF is due to consistent LBT failure and information concerning LBT failures in RA procedure during handover is sufficient to distinguish true mobility failures with LBT-related mobility failures

DL LBT issues at target gNB during handover execution

Observation 7: Option A (UE based approach) is not appropriate to detect DL LBT failures because absent SSB transmissions at UE during handover execution doesn’t always mean the existence of DL LBT issues at gNB side
Proposal 8: Target gNB can send an indication that DL LBT failures were encountered during handover execution to source gNB post a handover failure.
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