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1. Introduction

In last meeting, the following agreements have been achieved for frame structure design in NR-U [1]:
Agreement:
· Study possible enhancements for HARQ operation 

· Study changes needed for Configured Grant support in NR-U
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer multiple of 20MHz 
· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 

· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.

· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms

· Techniques to cope with directional antennas/transmissions
· Receiver assisted LBT : RTS/CTS type mechanism
· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 

· Techniques to enhance spatial reuse 
· Preamble detection

· Enhancements to baseline LBT mechanisms above 7 GHz
· Note: LTE-LAA LBT mechanism are assumed as baseline for evaluations for 5GHz. 

· Note: Other aspects are not precluded from being included

. In this contribution, we will give some discussions on how to perform LBT for NR-U.
2. Discussions 
When a single carrier is greater than 20MHz, one option is to directly carry out LBT with large bandwidth, and the large bandwidth is used as a whole. Compared with the small bandwidth LBT, like 20MHz, the large bandwidth LBT should be operated based on current LBT framework and adjust some parameters to increase the channel occupation probabilities on the basis of fairness co-existence.
Proposal 1: In order to support carrier over 20MHz, LBT should be operate based on the same framework as LBT in 20MHz with some parameters adjustment.
Assuming two systems, one system works in 20MHz while the other system operates in 40MHz containing the 20MHz used by the first system. If the system operating with 40MHz can only operate a large bandwidth of 40MHz LBT, a mismatch will rise. No matter how the LBT parameters are adjusted, the two systems will basically work in a TDM manner, which will result a waste of system resources. Therefore, NR-U needs to support LBT in a large carrier with multiple sub-bands.
Proposal 2: NR-U should support sub-band LBT within a single carrier bandwidth with greater than 20MHz.
In a large carrier, if sub-band LBT is performed. The transmission of each sub-band should also meet the requirements of PSD and OCB. According to the current NR specification, a large carrier can be configured with a big BWP or multiple BWP. When the whole carrier is set as a BWP, the design will be very complicated due to the limitation of LBT, PSD and OCB requirements in each sub-band. We can also configure different BWP to match each sub-band with LBT. Then, each BWP could work separately as CA in LTE-LAA.
Proposal 3: when a carrier with large bandwidth operates sub-band LBT, each sub-band with LBT should be assigned a separate BWP.
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. Besides, even gNB could perform highly directional beamforming, UE may not have such capability to transmit equal directional beamforming signal. Therefore, if directional LBT is used in the downlink, the uplink should also follow quasi-omni-directional LBT.
Proposal 4: When gNB perform directional LBT, UE could also perform quasi-omni-directional LBT.
3. Conclusion
In summary, the following proposals are provided:
Proposal 1: In order to support carrier over 20MHz, LBT should be operate based on the same framework as LBT in 20MHz with some parameters adjustment.

Proposal 2: NR-U should support sub-band LBT within a single carrier bandwidth with greater than 20MHz.
Proposal 3: when a carrier with large bandwidth operates sub-band LBT, each sub-band with LBT should be assigned a separate BWP.

Proposal 4: When gNB perform directional LBT, UE could also perform quasi-omni-directional LBT.
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