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Introduction
[bookmark: _Ref462918989]In RAN2#107bis, the detection of consistent LBT failure was discussed, and the following agreement was reached.
MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure

Even though it was not explicitly captured as an agreement, it seems that the consensus view in RAN2 is that LBT success events are not indicated by the lower layer to the MAC layer.
In this document, we argue that both success and failure events need to be registered by the MAC layer, and suggest a modification to the BFD based consistent uplink LBT failure (CLF) detection mechanism.
[bookmark: _Ref178064866]Discussion
In a previous contribution [2], we have highlighted some challenges with directly adapting the BFD mechanism for CLF detection. In particular, we observed, “A naïve BFD-like CLF mechanism may not adapt well to variable uplink transmission rate, does not account for LBT successes, and can delay CLF detection. However, the BFD-like mechanism is robust to occasional LBT successes and failures”.
One issue with using the BFD mechanism for CLF detection is that the BFD mechanism does not account for LBT successes, only LBT failures. This is not an issue for beam failure detection, because beam failure detection is performed on the basis of periodic signals, and so counting beam failures implicitly accounts for beam “successes” as well. 
Since the BFD-link mechanism does not account for LBT successes, but just failures, it is possible that the UE mistakenly declares CLF even if the channel is otherwise usable. See Figure 1 for an illustration of this problem. In this example, the UE’s LBT attempts succeed half of the time, yet the UE is forced to declare CLF because the BFD-like mechanism does not account for LBT successes. 


[bookmark: _Ref20913810]Figure 1: BFD-like mechanism with a mix of LBT successes and failures, threshold set to 5
Observation 1: By not counting LBT successes, a straightforward adaptation of the BFD mechanism for CLF detection can result in false positives.
A simple enhancement to the BFD mechanism, which alleviates the problem of false positive detection, as illustrated above, would be to decrement the counter maintained in the BFD mechanism every time lower layers indicate an LBT success. More explicitly, the CLF detection mechanism can, for example, look as follows (based on the running CR text [3], changes are highlighted).
1>	if LBT failure indication has been received from lower layers:
2>	start or restart the lbt-FailureDetectionTimer;
2>	increment LBT_COUNTER by 1;
2>	if LBT_COUNTER >= lbt-FailureInstanceMaxCount:
3>	if this Serving Cell is an SCell:
4>	declare consistent LBT failure for the active UL BWP;
4>	indicate to the Multiplexing and assembly entity to include an LBT failure MAC CE in the subsequent uplink transmission.
1>	if LBT success indication has been received from lower layers:
2>	If LBT_COUNTER > 0:
3>	decrement LBT_COUNTER by 1;
Proposal 1: LBT successes are used to decrement LBT_COUNTER used in LBT failure detection.
Conclusions
In this paper, we consider the problem of consistent LBT failure detection. We summarize our observations and proposal below.
Observation 1: By not counting LBT successes, a straightforward adaptation of the BFD mechanism for CLF detection can result in a false positives.
Proposal 1: LBT successes are used to decrement LBT_COUNTER used in LBT failure detection.
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