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According to the discussion on the UL LBT failure in RAN2#105 meeting, RAN2 made the following agreements:
	Consistent LBT failures can lead to RLF, at least for UL transmissions, for which consistent failures can currently eventually lead to RLF 


According to the email discussion on the LBT failure, the systematic failure for the UL LBT is also discussed. In this contribution, we discuss the potential use cases and the complexities which needs to be considered for the UL LBT failure. 
Discussion
Use case analysis regarding the systematic failure
In general, the systematic failure means that regardless of the uplink transmission type (e.g. PUSCH, SR and PRACH), when the UE failed the uplink transmission (or missed the uplink transmission opportunity) due to LBT failure, and the number of the failed uplink transmission due to LBT failure is consistent, the UE can trigger the RRC connection re-establishment to select another frequency.
The proponents of the systematic failure of the UL LBT consider that the main use case is that there could be some hidden node(s) near the UE, which causes the consistent uplink LBT failure of the UE. According to the email discussion [1] on the uplink LBT failure, if the UE can report the RSSI to the network, the network can detect the hidden node and reconfigure the UE to another frequency channel. However if all the uplink transmission(s) fails, which we consider as a very rare case as each transmission node needs to perform LBT before starting the transmission and it is rare that a transmission node has no transmission opportunity at all, the network cannot detect the uplink hidden node blocks the uplink transmission of the UE. 
Observation 1: In most cases the network should be able to detect the consistent LBT failure based on the RSSI reported by the UE. 
As the NR-U frequency is TDD, if the UE has consistent LBT failure due to the interference of a hidden node near the UE, the UE would most likely encounter the DL RLF of RLM due to the interference to the RLM RS(s).
Observation 2: When the UE has consistent UL LBT failure due to the signal transmission of a hidden node near the UE, the UE would most likely encounter the DL RLF of RLM due to the interference to the DL RLM RS(s).
Then another issue is that if the network cannot detect the hidden node issue and the DL RLF is not triggered, the UE needs to be able to select to another frequency channel (e.g. via re-establishment) autonomously due to the consistent UL LBT failure. For the scheduled uplink transmission (e.g. dynamic grant scheduled PUSCH and periodic/aperiodic CSI/SRS), the network can detect the uplink transmission failure based on the scheduled uplink resource. For the UE triggered uplink transmission (e.g. SR or PRACH), the UE can rely on the SR/PRACH counter to trigger the RLF procedure. It seems that only the LBT failure of the AUL transmission may not be detect by the network and may not be recovered by the UE, as the UE may not trigger RLF due to the consistent LBT failure of the AUL transmission.
Observation 3: Only the consistent LBT failure of the AUL transmission may not be detect by the network or recovered by the UE.

Filter for the detection of the consistent LBT failure


Figure 1: Consistent transmission failure due to LBT
According to the 3GPP TR 37.213 [2], when a transmission node detects that a frequency channel is free, the transmission node can occupy the frequency channel up to 10ms. Then the NR-U UE could have consistent transmission failure due to LBT failure within a very short period of time. As the example give in Figure 1, if each WiFi node occupies the frequency channel for 5ms (e.g. a traffic burst) due to one LBT success, two successful LBT(s) could cause that the frequency channel is occupied by the WiFi node for 10ms. Then all the transmission of the NR-U UE within the 10ms will fail. If the UE behaviour is specified as 10 contiguous UL transmission failure due to LBT triggers RLF, the UE could trigger the RLF very frequently (compared with the DL RLF).
Observation 4: The UE could trigger the RLF within a very short period of time due to the contiguous UL transmission failure of LBT.
To avoid the issue as given in observation 3, we consider that a filter as the RLM or the BFR procedure is needed for the systematic failure of UL LBT.
Proposal: A filter alike the RLM or the BFR procedure is needed for the systematic failure of UL LBT.
Conclusions
Based on the analysis given above, we have the following Observations and Proposals：
Observation 1: In most cases the network should be able to detect the consistent LBT failure based on the RSSI reported by the UE. 
Observation 2: When the UE has consistent UL LBT failure due to the signal transmission of a hidden node near the UE, the UE would most likely encounter the DL RLF of RLM due to the interference to the DL RLM RS(s).
Observation 3: Only the consistent LBT failure of the AUL transmission may not be detect by the network or recovered by the UE.
Observation 4: The UE could trigger the RLF within a very short period of time due to the contiguous UL transmission failure of LBT.
Proposal: A filter alike the RLM or the BFR procedure is needed for the systematic failure of UL LBT.
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