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1 Introduction

This contribution discusses the possibility of a receiver-assisted LBT mechanism in NR-U in accordance to the subsequent agreements:
Agreements: [1]
· 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

In receiver-assisted LBT, the initiating node starts a transmission only after obtaining feedback from the receiving node. Typically, the feedback contains information about weather the node is able to receive a transmission. In unlicensed channel access, this type of message exchange is beneficial if the receiving node experiences interference that the initiating node is not able to sense, the so-called hidden node problem. The request-to-send (RTS)/clear-to-send (CTS) handshake is one possibility of a receiver-assisted LBT specified in 802.11. 
Unlike 802.11, in NR-U the gNB is expected to communicate with a large number of devices in a COT. Initiating an RTS/CTS handshake separately for each UE will create a significant overhead in both UL and DL. At the same time, requesting CTS from UEs that are not likely to be scheduled in a COT is undesirable. Therefore, an efficient RTS/CTS mechanism for NR-U requires a triggering per UE while limiting the number of necessary message exchanges.
Observation 1: Efficient RTS/CTS mechanism requires UE-specific triggering of RTS/CTS handshake.

2 RTS/CTS Handshake on demand in DL
One way to enable an on-demand RTS/CTS handshake is through UE-specific RRC configuration and subsequent triggering by the gNB. The RRC message configures the UE-specific trigger. During the COT, the UE listens to the trigger/RTS message and responds with a CTS message.
To limit the number of RTS messages, the gNB can utilize a group-common PDCCH to transmit an RTS message that is decoded by multiple UEs. The message can contain an indication of which UEs are triggered. 
Proposal 1: RTS can be send to multiple UEs via a single message for instance in a (group-)common search space on PDCCH.

It is desirable that potential CTS messages are multiplexed in frequency domain which requires the respective UEs to perform a synchronous LBT for UL transmission. Hence, it is beneficial if the RTS message contains information to enable a synchronous UL.
Proposal 2: RTS message contains information to allow synchronous UL for transmission of CTS message(s).

Another possibility to reduce overhead is to configure implicit/periodic CTS for UEs. More precisely, upon the RTS trigger, the UE is configured to send a CTS message on pre-defined UL occasions or periodically on every nth UL occasion during the COT.
Proposal 3: To reduce RTS overhead, UEs can be configured to periodically send CTS message within a COT.
3 Conclusion
In this contribution, the following observations and proposal have been put forward:
Observation 1: Efficient RTS/CTS mechanism requires UE-specific triggering of RTS/CTS handshake.

Proposal 1: RTS can be send to multiple UEs via a single message for instance in a (group-)common search space on PDCCH.

Proposal 2: RTS message contains information to allow synchronous UL for transmission of CTS message(s).

Proposal 3: To reduce RTS overhead, UEs can be configured to periodically send CTS message within a COT.
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