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1.	Introduction
According to the TR 38.889, the descriptions regarding the measurement of multiple beams have been addressed as follows:
[bookmark: _Toc531343024]7.2.2.3.1	RLM/RLF and mobility (conn mode)
The RRM and RLM framework for NR-U will also support multiple beam operation. The measurement of multiple beams in NR-U will use the framework in TS 38.300 Section 9.2.4 as a baseline and the measurement model captured in Figure 9.2.4-1 is also applicable for NR-U.
For UE measurements, it is assumed that recurring transmissions of SSB/PBCH and RMSI will be available with possibly reduced opportunities due to LBT. The NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is used as a baseline. The handling of missing measurements due to LBT are expected to be captured at physical layer specifications.
In addition to the existing measurement quantities, channel occupancy and RSSI, similar to adopted for LTE LAA, are considered useful. 
In this contribution, we’d like to address the impact of RSs skipping due to LBT failure on the beam failure detection and recovery procedure, and suggest to consider the enhanced beam failure detection and recovery procedure for NR-U.
[bookmark: _Toc476230925]2.	Discussion
In NR MAC of Rel-15, RA and BFD/BFR procedure are mainly related with the multi-beam operation. If the unlicensed spectrum operates as a SpCell such as Pcell or PSCell, the UE in NR-U would have to perform the above two procedures. 
According to the current NR spec, in order to trigger the BFR procedure, a UE performs a BFD procedure by using the BFI_COUNTER and beamFailureDetectionTimer. The UE increments the BFI_COUNTER by 1 when BFI is indicated from lower layer. Generally, the physical layer of the UE checks its serving beam quality by measuring the RS periodically transmitted by the network. If the quality of the RS is bad, the physical layer transmits the beam failure instance indication to the MAC layer. 
However, the gNB in unlicensed band may not transmit the DL RS due to LBT failures. Since the UE does not know whether the RS is skipped or the RS quality is bad, the BFI may be indicated from the lower layer in both cases as shown in the Figure 1. 
Observation 1. During the BFD procedure of NR-U, the BFI may be indicated from the lower layer in both cases, where the RS of a UE is skipped by the network due to LBT failure and the quality of the measured RS is really bad.


Figure 1. An example of a BFD procedure in NR-U
If the RS is skipped by the network due to LBT failure and the UE cannot measure the serving beam quality, it may be desirable that the UE does not increment the BFI_COUNTER because it can trigger inaccurate or unnecessary BFR. As illustrated in the Figure 2, if the beam quality could be improved sooner, the BFR procedure would not have been performed. Rather, the unnecessary triggered BFR could result to increase the congestion level of the unlicensed band.
Observation 2. If the beam quality could be improved sooner, increasing BFI for RS skip can trigger inaccurate or unnecessary BFR. Rather, this could result to increase the congestion level of the unlicensed band.


Figure 2. An example of a BFD procedure in NR-U
Based on the above observations, we think that RAN2 needs to discuss the impacts on the BFD parameters, such as BFI_COUNTER or BFD timer, when the DL RSs are skipped due to LBT failures. For example, we can consider the enhanced BFD operation when MAC layer receives the RS skipping indication from PHY layer.
Proposal. RAN2 discuss the impacts on the BFD parameters when the DL RSs are skipped due to LBT failures, and consider the enhanced BFD procedure for NR-U.
3.	Conclusion
In this contribution, we’d like to address the beam failure detection and recovery procedure in unlicensed spectrum, and our observations and proposal are as follows.
Observation 1. During the BFD procedure of NR-U, the BFI may be indicated from the lower layer in both cases, where the RS of a UE is skipped by the network due to LBT failure and the quality of the measured RS is really bad.
Observation 2. If the beam quality could be improved sooner, increasing BFI for RS skip can trigger inaccurate or unnecessary BFR. Rather, this could result to increase the congestion level of the unlicensed band.
Proposal. RAN2 discuss the impacts on the BFD parameters when the DL RSs are skipped due to LBT failures, and consider the enhanced BFD procedure for NR-U.
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