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An objective of the study item [1] is to identify and develop technology components being able to supporting NR from 52.6 GHz to 71 GHz. Study of channel access mechanism, considering potential interference to/from other nodes, assuming beam based operation, in order to comply with the regulatory requirements applicable to unlicensed band for frequencies between 52.6 GHz and 71 GHz. In this contribution, we discuss on beam based operation and beam failure detection on unlicensed band.

Discussion 
Beam based operation
Frequencies between 52.6 GHz and 71 GHz, there exists WIFI systems, e.g., IEEE 802.11ad/ay [2], operating on unlicensed band around 60 GHz. Considering well coexistence with WIFI system, channel access mechanisms, such as channelization, CCA behavior, operated for WIFI system can be as a reference for NR system. 
For IEEE 802.11ay, 
· the channelization is according to a unit of 2.16 GHz. 
· If an EDMG STA is capable of performing directional channel measurements, it can detect both IEEE-802.11 and non-IEEE-802.11 transmissions on one or more 2.16 GHz channels in which measurements are performed, and it can report the results to the AP or PCP 
· Spatial sharing mechanisms allow Service Periods belonging to different STAs in the vicinity to be scheduled concurrently on the same channel. Training and measurement are conducted prior to scheduled SPs to ensure that two concurrent transmissions don’t interfere with each other.
Based on the discussions above, we have the following proposals

Proposal 1: Study channelization for NR system operated on unlicensed band around 60 GHz.
Proposal 2: Study directional channel measurement for NR system operated on unlicensed band around 60 GHz.

Beam failure detection on unlicensed band
For fast beam pair link reestablishment on licensed band, beam failure recovery procedure had been introduced on PCell and SCell in Rel-15 and Rel-16 respectively. The beam quality of PDCCH could be monitored through configured periodic RS for beam failure detection (BFD), where the periodic RS and PDCCH have the same TCI state ID. As shown in Fig.1, the BFD procedure is based on periodic BFD RS to decide whether all the monitored beams are failure or not. 
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Fig.1 BFD procedure on licensed band
Now considering beam failure detection on unlicensed band, the BFD procedure may not reflect the real beam state due to uncertainly BFD RS transmission for UE to evaluate the quality of BFD RS. As shown in Fig.2, the BFD RS would be transmitted within the channel occupancy time (COT) if listen-before-talk (LBT) procedure succeeds. However, if LBT is failure, the gNB can not transmit the BFD RS to UE and the UE would not be able to measure the BFD RS outside the COT. In this case, even through UE is configured a periodic BFD RS, the number of BFD RS within the COT may be insufficient for evaluating the quality of the control beams.
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Fig.2 BFD procedure on unlicensed band
Furthermore, as shown in Fig. 3, if the beam failure happened before the UE receives the information of COT length through DCI format 2_0, the UE can not perform BFD RS measurement when the UE cannot ensure that the BFD RS is transmitted within a COT. In this case, the BFD procedure cannot be triggered.
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Fig.3 BFD procedure on unlicensed band
From UE’s perspective, BFD procedure may need to be modified under the above circumstances if our intention is to reuse the beam failure recovery procedure already introduced on licensed band and apply to unlicensed band. To reflect the real beam state for fast beam recovery, we should study beam failure detection considering the uncertain BFD RS transmission on unlicensed band.
Proposal 3: Study beam failure detection considering the uncertain BFD RS transmission on unlicensed band
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Proposal 1: Study channelization for NR system operated on unlicensed band around 60 GHz.
Proposal 2: Study directional channel measurement for NR system operated on unlicensed band around 60 GHz.
Proposal 3: Study beam failure detection considering the uncertain BFD RS transmission on unlicensed band.
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