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1.	Introduction
In RAN2#107 meeting, RAN2 discussed the handling of consistent UL LBT failures and made the following agreements:
	· L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 
· The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type

Baseline Mechanism, further enhancements not precluded: 
· A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 
· Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens
· The timer is started/restarted when UL LBT failure occur. 

Chair summary on the baseline mechanism: The BFD inspired mechanism seems to be supported by many, but there is also some concerns. Agree it as a baseline mechanism to allow further review later, to understand whether further enahcnements are needed. 

· UL LBT failures are detected per BWP
· The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF



There have been mainly two types of detection mechanism: one is the BFD-inspired mechanism, and the other is RLF-inspired mechanism. Although description in the yellow highlighted text seems closer to the BFD-inspired mechanism, further review for additional enhancements is still allowed as highlighted in green. In this contribution, we closely examine problems of BFD-inspired mechanism and discuss the need of further enhancements.
[bookmark: _Toc476230925]2.	Discussion
In the last meeting, there have been many proposals for the detection mechanism of the consistent UL LBT failures, which can be classified into two types; one is the BFD-inspired mechanism, and the other is RLF-inspired mechanism. RAN2 made some agreements as a baseline for the detection mechanism, and, given the agreements to date, it is expected to be designed closer to the BFD mechanism, although further enhancements are not precluded.
In detecting the consistent UL LBT failure problem, there are two essential aspects that we have to consider. One is to avoid early declaration of the problem due to a large number of LBT failures occurring in a relatively short time duration (hereinafter, it is called hasty detection). The other is to avoid unnecessary declaration of the problem due to infrequent LBT failures occurring over a relatively long time duration (hereinafter, it is called false detection). Having this in mind, we closely examine whether the BFD-inspired mechanism is really suitable and whether there are any critical problems.
Observation 1. In detecting the consistent UL LBT failures, we should avoid both hasty detection due to a large number of LBT failures occurring in a relatively short time duration and false detection due to infrequent LBT failures occurring over a relatively long time duration.
The main difference between the BFD-inspired mechanism and the RLF-inspired mechanism is whether or not the timer is restarted upon receiving a UL LBT failure indication while the timer is running. In the BFD-inspired mechanism, the timer is started or restarted whenever UL LBT failure occurs. On the other hand, in the RLF-inspired mechanism, the timer is not restarted for UL LBT failure which occurs while the timer is running. As a result, in the BFD-inspired mechanism, the timer only measures the time difference between two consecutive UL LBT failures, and this prevents the false detection of the consistent UL LBT failures due to infrequent UL LBT failure events occurring over a relatively long time duration. However, the BFD-inspired mechanism cannot avoid the hasty detection due to a large number of LBT failures occurring in a relatively short time duration, since it declares the problem when the counter value reaches the maximum value (i.e. threshold) regardless of the absolute time that LBT failures have lasted.
Observation 2. The BFD-inspired mechanism cannot avoid the hasty detection due to a large number of LBT failures occurring in a relatively short time duration.
In detecting the beam failure, the hasty detection can be avoided by adjusting the threshold value (i.e. beamFailureInstanceMaxCount) for the counter (i.e. BFI_COUNTER), since the beam failure instance (BFI) indication from PHY is generated based on measurement of periodic reference signal, i.e. SSB or CSI-RS. On the contrary, the LBT failure indication is generated for all LBT failures regardless of UL transmission type, i.e. whether it is a RACH, SR, PUSCH, or even any kind of PHY transmission. This implies that UL transmissions considered in the consistent UL LBT failure detection are a mix of periodic transmissions having different periodicities and even event-based transmissions which do not have any certain periodicity or pattern. Moreover, even considering only periodic transmissions, the range of periodicities available for the periodic transmissions is very wide, e.g. CG periodicities can range from a few microseconds to hundreds of milliseconds. Therefore, unlike detecting the beam failure, it is impossible to avoid the hasty detection in the case of detecting the consistent LBT failures by adjusting the threshold related to the counter.
Observation 3. In the BFD-inspired mechanism, it is impossible to avoid the hasty detection by adjusting the threshold related to the counter, if we only think about the value range of CG periodicities.
Some company may argue that the hasty detection is not a big problem. However, if we have a good understanding of the nature of the unlicensed spectrum, we cannot deny how critical the hasty detection is. In the unlicensed spectrum, the maximum channel occupancy time (MCOT) could be as long as 10ms depending on the channel access priority, while the CG periodicity could be as short as 2 symbols, i.e. 1/14 ms for the case of 30kHz SCS. In worst case, the UE may perform 280 LBTs and suffer from 280 LBT failures even within a single channel occupancy time (COT) occupied by another node. If we set the threshold for the counter to 300 to avoid the hasty detection in this case, this threshold value might be too large for other UL transmissions.
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Figure 1
Figure 1 shows an example of the hasty detection problem in the BFD-inspired mechanism. In this example, the red arrow indicates the LBT failure indication from PHY to MAC and the threshold related to the counter is set to 10. The UE declares the consistent LBT failure problem at the moment that the counter reaches the threshold value of 10, although the channel is occupied just once by another node who wins the contention within the time allowed by regulation, i.e. COT. As shown in this example, if we design the mechanism to detect the consistent LBT failures only based on the BFD procedure, the UE may repeatedly declare and recover from the consistent LBT failures for every COT interval. This is definitely not the intention of RAN2 to handle the consistent LBT failure problem.
Observation 4. If the hasty detection problem is not resolved, the UE may repeatedly declare and recover from the consistent LBT failures for every COT interval.
Thus, we should be careful about adopting the BFD-inspired mechanism for detection of the consistent UL LBT failure problem and consider revisiting the agreements in the last meeting as needed. Nevertheless, if most companies want to stick to the BFD-inspired mechanism, RAN2 should at least consider further enhancements to avoid the hasty detection problem.
Proposal 1. Based on Observations 1 to 3, RAN2 is kindly asked to reconsider adopting the BFD-inspired mechanism and review the RLF-inspired detection mechanism again.
Proposal 2. If Proposal 1 is not agreeable, RAN2 should consider further enhancements in the BFD-inspired mechanism to avoid the hasty detection problem.

3.	Conclusion
Observation 1. In detecting the consistent UL LBT failures, we should avoid both hasty detection due to a large number of LBT failures occurring in a relatively short time duration and false detection due to infrequent LBT failures occurring over a relatively long time duration.
Observation 2. The BFD-inspired mechanism cannot avoid the hasty detection due to a large number of LBT failures occurring in a relatively short time duration.
Observation 3. In the BFD-inspired mechanism, it is impossible to avoid the hasty detection by adjusting the threshold related to the counter, if we only think about the value range of CG periodicities.
Observation 4. If the hasty detection problem is not resolved, the UE may repeatedly declare and recover from the consistent LBT failures for every COT interval.
Proposal 1. Based on Observations 1 to 3, RAN2 is kindly asked to reconsider adopting the BFD-inspired mechanism and review the RLF-inspired detection mechanism again.
Proposal 2. If Proposal 1 is not agreeable, RAN2 should consider further enhancements in the BFD-inspired mechanism to avoid the hasty detection problem.
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