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1	Introduction
[bookmark: _Toc474247438]At RAN3 #119-bis, one of the key agreements concerned the objective of the MRO for NR-U:
Enhancements of RLF reports and RA reports are beneficial to separate mobility related errors from the LBT-related ones.
We have already discussed the issue in the past, but in this paper wants to create a better awareness for the importance of the waiting time for MRO in context of NR-U and to show its effectiveness as compared to other methods. 
2	Discussion
The recent discussions already created a common understanding that the objective of MRO is the optimization of the handover timing for each cell-pair border individually. In licenced spectrum, trigger points immediately result in mobility related signalling messages, and adjusting the trigger points is equal with adjusting the timing of the handover. 
Due to LBT in NR-U, the immediate reaction on trigger points cannot be guaranteed since each scheduling request (SR) has to follow the LBT policy. The “LBT failure” is an indication from PHY layer to MAC layer that an SR could not be carried out, since channel blockage was detected by LBT. Note, it is called failure from PHY perspective, since transmission of SR failed, but it is wanted behaviour from NR-U fairness perspective. If a maximum number of LBT failures are consecutively occurring a “consistent LBT failure” is declared, which results in an RLF with unique rlf-Cause as lbtFailure, which already disqualifies this RLF report from MRO.
But if the maximum number for consistent LBT failure is not reached, only the information about the waiting time helps the first instance analysing the RLF report whether it qualifies for creating an MRO counter or not. If the accumulated waiting time experienced both for UL and DL signaling is above a certain threshold, this RLF report will also excluded from MRO process and no counter created.
Observation 1: Single LBT failure is not yet a RLF or HOF – only if it repeats for a given duration, RLF or HOF due to LBT may be declared. Therefore, the time while access to medium is awaited is the criterion to decide whether RLF report is to be excluded from mobility-related MRO process or not.
One may consider that a simple flag reported from the UE can offer this information, too. The usage of a flag that indicates the occurrence of “LBT failures” is not sufficient, since the UE or base station must wait a random period of time before attempting to access the medium again if the channel is in use. This happens between the subsequent channel access attempts. A flag would set for one single LBT failure with almost no waiting time until next successful attempt and for multiple subsequent LBT failures with arbitrary back-off slots in between. Even the number of LBT failures does not help to get a qualified information on the timing impact, since the arbitrary back-off slots are not considered.
Observation 2: A flag indication the LBT failure occurrence, or a of a number of occurrences, does not provide the needed insight on handover timing impact to decide of RLF Report can be considered related to mobility or not.
Of course, one may consider an alternative, where the UE monitors the time during which LBT fails and based on this, flags an RLF/HOF as LBT-related. This, however, effectively is still a solution based on the waiting time, which must be configured in the UE. Furthermore, reporting only the result from the UE rids the MRO algorithm from obtaining further insight (e.g. identifying “near failure” cases).
Observation 3: Configuring the UE with the timer to enable detection of LBT-related failures is effectively the same solution, but rids the MRO algorithm of valuable information that may be used to identify “near failure” cases.
A qualified decision whether the RLF linked to a mobility procedure was spoiled by LBT can be only derived when all LBT-caused waiting/deferral time periods (uplink and downlink) are taken into account. The UL signalling messages being deferred by LBT can be monitor and logged in the UE, while the affected DL signalling messages are to be logged in network node and need to be retrieved by entity doing the root cause analysis of the RLF.
Proposal 1: RAN3 should confirm the importance and necessity of documented LBT-caused waiting/deferral times both in the UE and gNB, and UE’s logging is to be reported in the RLF report.
Proposal 2: The accumulated waiting time in UL and DL direction is used as criterion to judge the RLF as mobility-related.
3	Conclusions
In this paper, we address an agreement from RAN3 #119-bis and explain that the only way to have it fully addressed is enabling reporting the waiting time (as compared to e.g. a flag reported from the UE). We make following observations:
Observation 1: Single LBT failure is not yet a RLF or HOF – only if it repeats for a given duration, RLF or HOF due to LBT may be declared. Therefore, the time while access to medium is awaited is the criterion to decide whether RLF report is to be excluded from mobility-related MRO process or not.
Observation 2: A flag indication the LBT failure occurrence, or a of a number of occurrences, does not provide the needed insight on handover timing impact to decide of RLF Report can be considered related to mobility or not.
Observation 3: Configuring the UE with the timer to enable detection of LBT-related failures is effectively the same solution, but rids the MRO algorithm of valuable information that may be used to identify “near failure” cases.
Based on them, we have following proposals:
Proposal 1: RAN3 should confirm the importance and necessity of documented LBT-caused waiting/deferral times both in the UE and gNB, and UE’s logging is to be reported in the RLF report.
Proposal 2: The accumulated waiting time in UL and DL direction is used as criterion to judge the RLF as mobility-related.
