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1	Introduction
In RAN#86, a new SI has been approved for supporting NR from 52.6 GHz to 71 GHz in NR Rel. 17 with following objectives captured in RP-193259 [1]:
· Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz
· Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].
· Identify potential critical problems to physical signal/channels, if any [RAN1].

· 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 spectrum for frequencies between 52.6 GHz and 71 GHz [RAN1].
· Note: It is clarified that potential interference impact, if identified, may require interference mitigation solutions as part of channel access mechanism.   
In this contribution, we discuss and provide our views on the considerations required for channel access mechanism for the unlicensed band between 52.6GHz and 71GHz.
2	Discussion
2.1 Enhancement on LBT operation for unlicensed spectrum beyond 52.6GHz
In Rel-16 WI for NR-U, channel access mechanism has been specified primarily around 5 GHz and 6 GHz in FR1, where the Listen-Before-Talk (LBT) operation is based mainly on omni-directional signal detection. The frequency range between 52.6 GHz and 71 GHz covers unlicensed spectrum for various regions across the globe, and it is used for different applications including 60 GHz Wi-Fi. In order to leverage the 60 GHz unlicensed band for NR-U in 3GPP and to comply with the regulatory requirements in this frequency range, mmWave propagation characteristics need to be taken into account, which imposes e.g. directional transmissions with beamforming techniques to enhance the signal coverage and overcome the propagation limits. 60 GHz Wi-Fi such as IEEE 802.11ad adopts beamformed data transmission as well as beam sweeping procedure. Considering the regulation of unlicensed spectrum around 60 GHz defined by ETSI [2], an LBT procedure is mandatory. However, if conventional omni-directional LBT is used as in LAA/eLAA/FeLAA/NR-U, the LBT result may not reflect the actual interference and lead to over protection. For the example shown in the Figure 1, if omni-directional LBT is used by gNB1, the beamforming transmission from gNB2 to UE2 could be sensed by the gNB1 and thus blocks the beamforming transmission from gNB1 to UE1, even though they are in different directions and can work without interference between each other. 
Directional LBT mechanism becomes highly attractive by improving the probability of successful channel access and an example is given in Figure 2, that is, the transmitter will only detect the energy within specific spatial region, if the LBT procedure based on this kind of energy detection generates a success result, then the transmitter can perform a transmission on that specific spatial region. Comparing to omni-directional LBT, directional LBT could increase the probability of spatial reuse.
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Figure 2
Therefore, the coexistence between NR and e.g. 60 GHz Wi-Fi should consider directional LBT operation for better signal detection and interference avoidance. 
[bookmark: _Hlk40209807][bookmark: OLE_LINK1][bookmark: _Hlk40209780]Moreover, further study and evaluation related to directional LBT are needed. We should discuss and determine more details, for example, how to define the specific spatial region of a CO and a criterion for the beams used by the transmissions sharing the CO. Another issue is that it seems the gNB should perform multiple directional LBT procedures, which also means multiple COs, for covering the UEs in multiple directions and may switch between the COs, thus the overhead will increase, and each CO may be much shorter than R16 NR-U as well as MCOT. How to design the directional LBT mechanism is the key to obtain the spatial reuse gain.
Proposal 1: For supporting NR beyond 52.6 GHz in unlicensed band in Rel. 17 and for fair coexistence with other users, directional (beam based) LBT operation at both the gNB and UE should be considered for enhanced channel access mechanism. 
2.2 Beam and interference management in NR-U
As beamformed transmission is assumed for unlicensed spectrum for beyond 52.6 GHz, narrow beams may cause extreme interference to the other nodes due to the concentrated energy albeit in a rather narrow spatial area. On the other hand, the interferers to NR system such as Wi-Fi access points and/or other NR networks working at these bands would also have directional transmission. NR systems working at frequency band beyond 52.6 GHz should be supported with enhanced interference management along with efficient beamforming management techniques for interference avoidance and mitigation. Furthermore, performing LBT only at Tx may not be enough to guarantee a free-of-interference reception due to hidden nodes to the transmitter.
Proposal 2: For supporting NR beyond 52.6 GHz in unlicensed band in Rel. 17, enhanced beamforming and interference management techniques should be considered.
3	Conclusion
In this contribution, we share our views on different design aspects for potential NR-U enhancements at 60 GHz frequency and provide following proposals: 
Proposal 1: For supporting NR beyond 52.6 GHz in unlicensed band in Rel. 17 and for fair coexistence with other users, directional (beam based) LBT operation at both the gNB and UE should be considered for enhanced channel access mechanism. 

Proposal 2: For supporting NR beyond 52.6 GHz in unlicensed band in Rel. 17, enhanced beamforming and interference management techniques should be considered.
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