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1. Introduction
At the RAN1 NR-Adhoc #1901 meeting, channel access procedure for NR-U was discussed and following agreement was made [1].
	Agreement: 
· A gap (DLUL, ULUL, or UL DL) of a specific duration is created using one or more of:
· Timing Advance 
· CP extension 
· max value of not more than one OFDM symbol
· Shortening of DL or UL transmission duration by one or more OFDM-symbol(s) by puncturing or rate matching
· Note: the mechanisms applied in each case may be different for different SCSs
· FFS: how to signal the way of creating the gap to the UEs



In this contribution, we discuss on the receiver assisted LBT for NR-U. 
2. Receiver assisted LBT for NR-U
2.1	Signals/channels as RTS/CTS
During the NR-U SI, LBT enhancement to avoid interference due to hidden node had been discussed and following is captured in the TR38.889 [2].
	Means to reduce or mitigate the impact of interference e.g. from hidden nodes with UE assistance have been studied. Possible mechanisms include at least enhancements to L1 measurement and reporting of interference observed by a UE, and handshaking procedures between transmitter and the receiver. Further consideration is required regarding the detailed solutions and their benefits for mitigation of impact of interference on NR-U when the specifications are to be developed.



In the TR, receiver assisted LBT, e.g., handshaking procedures between transmitter and the receiver to mitigate the impact of interference is mentioned and we think the mechanism should be supported for NR-U.
As we mentioned in [3], DMRS for [PDCCH or GC-PDCCH] and corresponding [PDCCH or GC-PDCCH] are transmitted at the beginning of COT initiated by gNB. Therefore, for DL, it seems to be straightforward that [PDCCH or GC-PDCCH] is used as transmission request message, i.e. RTS (request to send) signal. 
In order to reduce overhead, the response signal or channel from receiving entity as receiver clearness message, i.e. CTS (clear to send) signal needs to be transmitted as soon as possible. SRS triggered by [PDCCH or GC-PDCCH] which is transmitted at the beginning of the COT can be transmitted with less processing time than other channels such as PUCCH or PUSCH. 
Proposal 1: For DL transmission, it is beneficial that [PDCCH or GC-PDCCH] at the beginning of COT initiated by gNB can contain UL transmission request such as SRS request in addition to COT structure information including COT length information.


2.2	On-demand receiver assisted channel access
Although the receiver assisted channel access procedure in which receiving node informs the channel occupancy state can alleviate hidden node problem, processing and signaling overhead would increase due to message exchanging for the receiver assisted channel access. If the hidden node doesn’t exist or the expected impact from hidden node is marginal, it would be more efficient to use conventional LBT in which only the transmitting node performs listen-before-talk. Therefore, it would be beneficial that the channel access procedure can be switched according to estimated presence or absence (or probability) of hidden nodes. gNB triggers SRS transmission when receiver assisted channel access needs to be used and gNB doesn’t trigger SRS transmission when receiver assisted channel access is not needed. 
In order to detect or speculate whether hidden node(s) exists or not, we think there are at least following three methods. 
Method 1: Record the probability in which the transmitting entity detects LBT_IDLE and transmits data but the receiving entity fails to receive the data based on the lack of HARQ feedback.
Method 2: Record the probability in which the transmitting entity detects LBT_IDLE and transmits the transmission request message but the receiving entity doesn’t reply receiver clearness message
Method 3: Both transmitting entity and receiving entity measure/report the channel occupancy and record the probability in which transmitting entity is idle state but simultaneously the receiving entity is busy state. 
Method 1 can work when the legacy LBT is used, and on the other hand, Method 2 can work when receiver assisted LBT is used. They can perform without additional specification. They can speculate the existence of hidden nodes but they cannot discriminate between the frame collision because of hidden node problem and the collision from accident such as due to simultaneous LBT success between two transmitting nodes that are detectable each other. Additionally, Method 1 cannot discriminate between the interference from hidden nodes and PDCCH reception failure. In Method 3, gNB and UE measure channel occupancy state and they need to record the channel occupancy status and corresponding timing information. In addition, at least UE needs to report them to gNB. Method 3 can work regardless of the LBT method and it can detect the interference caused by hidden node. However, it needs signalling for configuration and reporting which is not needed in other two methods. 
In summary, it is beneficial that the receiver assisted LBT is used only when the probability/impact of hidden node presence calculated by one of above methods is larger than a certain threshold, and otherwise the legacy LBT such as in LAA/eLAA is used. Similar mechanisms are implemented in mass-market APs and STAs of Wi-Fi systems. Since Method 1 and Method 2 can be realized by gNB implementation, we propose to study further on Method 3.
Proposal 2: A mechanism to detect a hidden node problem based on simultaneous channel occupancy measurement at gNB and UE with reporting from UE should be further considered. 


3. Conclusion
In this contribution, we discussed on the channel access procedure for NR-U. Based on the discussion, we made following proposals.
[bookmark: _GoBack]Proposal 1: For DL transmission, it is beneficial that [PDCCH or GC-PDCCH] at the beginning of COT initiated by gNB can contain UL transmission request such as SRS request in addition to COT structure information including COT length information.
Proposal 2: A mechanism to detect a hidden node problem based on simultaneous channel occupancy measurement at gNB and UE with reporting from UE should be further considered. 
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