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1. Introduction
In RAN1 #92bis meeting [1], an agreement is reached for techniques enhance performance beyond the baseline LBT schemes.
	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 RAN1 #93 meeting [2], an agreement is reached for LBT/channel access mechanism.
	Agreement:
· LTE-LAA channel access mechanism is adopted as baseline for 5GHz 

· Further enhancements not precluded 

· LTE-LAA channel access mechanism is adopted as starting point of the design for 6GHz 

· Further enhancements not precluded 

· For 5GHz band, a no-LBT option is beneficial for NR-U, such as for supporting fast A/N feedback, and is permitted per regulation. 

· Restrictions/conditions on when no-LBT option can be used will be further identified, e.g., in consideration of fair coexistence. 

· No-LBT option can be applied to 6GHz band if allowed by regulation

· Restrictions/conditions on when no-LBT option can be used will be further identified, if fair coexistence criterion is defined for 6GHz band

Note: Channel access mechanisms need to comply with regulations and may therefore need to be adapted for particular frequency ranges.


In this contribution, we discuss some aspects related to channel access procedure operated in NR-U.
2. Discussion
The study item of NR-based access to unlicensed spectrum was approved in RAN #75 meeting. In order to guarantee fair coexistence with the incumbent RATs (like Wi-Fi, LTE-LAA, NR-U), Listen Before Talk (LBT) is one way for fair sharing in the unlicensed spectrum. Hence, it is considered to be a vital feature for fair and friendly operation in the unlicensed spectrum. 

Considering NR-based unlicensed utilization in higher frequency band e.g. above 6GHz, beamforming is needed to overcome worse path gain decade. When transmission in unlicensed spectrum is via beamforming, performing direction LBT could be beneficial for a node to sense/check whether the directional channel/medium/shared resource is clear/idle or not.
Proposal 1: NR-U should study directional LBT.

Although LBT could provide fair coexistence with other RATs, it may suffer from hidden node/exposed node issue. The hidden node/exposed node issue may happen due to different coverage of a network node. For directional LBT, hidden node/exposed node issue may become worse and more serve due to directional coverage. In RAN1 #92bis meeting [1], receiver assisted LBT has been agreed to study and it could be one solution to avoid hidden node/exposed node issue. The Request To Send (RTS) and Clear To Send (CTS) protocol or a handshake mechanism could be a simple example. A node, after successful directional LBT/channel access procedure transmits RTS toward same/similar direction. The receiver node, after receiving the RTS, checks/senses whether there is hidden node/exposed node problem in the direction and transmits CTS to the node. With assistance of CTS from receiver node, the hidden node/exposed node problem could be solved. Hence, in NR-U, the more serve and worse hidden node/exposed node problem could be alleviated by performing receiver-assisted LBT. 
Proposal 2: NR-U should support receiver-assisted LBT.
In LTE LAA/eLAA/FeLAA, LBT/channel access procedure is performed based on a random back off mechanism (i.e. contention window). A node could maintain/manage the contention window size based on decoding results of TB(s) in reference subframe. However, in NR-U, assuming performing directional LBT/channel access procedure, how a node maintain/manage the contention window size based on decoding results of TB(s) via beamforming needs to study. Hence, impact on contention window size maintenance/management for directional LBT should be studied for NR-U.

Proposal 3: Impact on contention window size maintenance/management for directional LBT should be studied for NR-U.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: NR-U should study directional LBT. 
Proposal 2: NR-U should support receiver-assisted LBT.

Proposal 3: Impact on contention window size maintenance/management for directional LBT should be studied for NR-U.
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