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1. Introduction

In the new SID on NR-based access to unlicensed spectrum (NR-U) [1], the following objectives are included:
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI

· Consider unlicensed bands both below and above 6GHz, up to 52.6GHz

· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands 

· Consider similar forward compatibility principles made in the NR WI 

· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure
· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 
· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; 

. In this contribution, we will discuss the listen before talk(LBT) for NR-U.
2. Discussions 
In unlicensed band, co-existence among different system should be considered firstly. In order to ensure the fair utilization of unlicensed band, different countries and regions provide regulatory rules. LBT as a basic mechanism has been widely used in Wifi and LTE LAA. For NR-U, LBT should also be supported. According to the LBT requirements, there are general 4 LBT CAT and in LTE LAA, LBT CAT 4 and CAT 2 is used. For NR-U, besides LBT CAT4, the combination of multiple LBT CAT should also be considered.
Proposal 1: LBT in NR-U could be based on LBT mechanism in LTE LAA.

NR supports a larger bandwidth comparing with LTE. For NR-U, if only wide bandwidth transmission and wide bandwidth LBT is used, then the data transmission possibilities of NR-U will be limited when other system operates in a relative small bandwidth. Besides, when NR-U only works in a relatively large bandwidth, it is hard for other system to have a dynamic frequency multiplexing with NR-U. These disadvantages will not only decrease the NR-U spectrum efficiency, but also have negative affect on data transmission latency. Therefore, a flexible bandwidth LBT mechanism is quite essential for NR-U.
For LTE LAA, the bandwidth for one carrier is 20MHz and CA based LBT is used to support wider spectrum utilization. NR supports larger bandwidth and besides CA based LBT, sub-band LBT could be considered. For sub-band LBT, a wide NR-U carrier is divided into several continues sub-band and LBT is performed in each sub-band. With the increasing of sub-band number, the overhead for sub-band LBT will also increase. The granularity of sub-band LBT needs further study. 
Proposal 2: Sub-band based LBT should be considered for NR-U. The detail mechanism could be FFS.
In ultra-high frequency, beam based data transmission will be widely used. Accordingly, beam-based directional LBT seems match the actual transmission mode better than quasi-omni-directional LBT. Actually, if only quasi-omni-directional LBT is used, some potential transmission opportunities will be wasted when only narrow beam interference exists. However, at gNB, even beam based directional LBT is used, it is still hard to know the exact location of the users receiving the data. As a result, with directional LBT, adjusted LBT threshold and beam-based data transmission, the interference to other users is still unavoidable. Additionally, the directional LBT also cause extra overhead.
Proposal 3: Directional LBT should be FFS for NR-U.
In LTE LAA, data transmission should be at the frame boundary. After LBT, in order to reserve the channel, reservation signal is sent. Obviously, reservation signal will cause extra interference and system overhead. For NR, larger SCS is supported and with the shorten of both slot and symbol length, the requirements time length of channel reservation will also decrease. For some larger SCS cases, reservation signal might not be necessary, like SCS is 60kHz or above. 
Proposal 4: Reservation signal could be eliminated in NR-U.
3. Conclusion
In summary, the following proposals are provided:
Proposal 1: LBT in NR-U could be based on LBT mechanism in LTE LAA.

Proposal 2: Sub-band based LBT should be considered for NR-U. The detail mechanism could be FFS.
Proposal 3: Directional LBT should be FFS for NR-U.

Proposal 4: Reservation signal could be eliminated in NR-U.
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