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1. Introduction
In previous meetings, the following agreement /conclusion was made for receiver assistance in channel access mechanism. Based on the agreement/conclusion, we would like to present our consideration about receiver assistance in channel access mechanism in this contribution.
	[bookmark: _Hlk80964650]Agreement [1]:
For receiver to provide assistance in channel access, channel sensing and reporting need to be performed. The following schemes can be further considered. Target down-selection by RAN1 #106bis-e
· Scheme 1: L1-RSSI based receiver assistance
· Resource used for RSSI measurement
· Alt 1: RSSI measurement is based on the time/frequency resources configured for ZP-CSI-RS
· FFS: any enhancement needed for ZP-CSI-RS for this purpose (eg., ZP-CSI-RS over all REs in BWP over one or more symbols).
· Alt 2: Energy measurement on operating BW over indicated or specified number of symbols or time interval
· L1-RSSI is reported in an AP-CSI report
· L1-RSSI trigger in UL grant
· FFS if L1-RSSI trigger can also be carried in DL grant
· Timeline for L1-RSSI reporting is at least equal to AP-CSI reporting and RAN1 strives to tighten the timeline
· Note: If L1-RSSI reporting timeline cannot be tighter than AP-CSI reporting timeline, this scheme is not needed
· FFS: How to indicate the measurement beam for L1-RSSI
· FFS: What is included in the L1-RSSI report, such as the value of RSSI measurement, comparison outcome with Energy Detection threshold, etc
· Scheme 2: CCA or eCCA based receiver assistance with existing phy channel/signals
· Scheme 2-1: gNB schedules/triggers UL PUCCH/SRS transmission with the DL assignment DCI and indicates CCA or eCCA in the DCI. UE performs CCA or eCCA for the scheduled/triggered UL transmission and if LBT passes, transmits the Receiver-assistance information (implicitly or explicitly) in the PUCCH (or SRS in the case of 1-bit Rx-assistance) to indicate the LBT outcome. gNB detects the scheduled UL transmission to tell if UE passes the CCA or eCCA. After detecting the Receiver-assistance information, the downlink data transmission happens.
· FFS if the downlink data transmission can be granted with the same DL DCI that schedules/triggers the first UL PUCCH/SRS transmission, in which case, the CCA or eCCA is performed for at least the first UL PUCCH/SRS transmission
· Scheme 2-2: gNB schedules/triggers UL transmission PUSCH with the UL assignment DCI and indicates CCA or eCCA in the DCI. UE performs CCA or eCCA for the scheduled/triggered UL transmission and if LBT passes, transmits the Receiver-assistance information (implicitly or explicitly) in the PUSCH to indicate the LBT outcome. gNB detects the scheduled UL transmission to tell if UE passes the CCA or eCCA. After detecting the Receiver-assistance information, the downlink data transmission happens.
· Scheme 3: CCA or eCCA based receiver assistance with new RTS/CTS type transmission
· New RTS/CTS-like signaling introduced. 
· gNB sends RTS-like signaling to UE. UE performs CCA or eCCA and if LBT passes, transmits CTS-like signaling to explicitly indicate the LBT outcome. gNB detects the CTS-like signaling to identify if the UE passed CCA or eCCA. After detecting the CTS-like signal, the data transmission happens
· Scheme 4: Legacy L3-RSSI with potential enhancements
· FFS potential enhancements, e.g., supporting gNB indicating the beam used for UE RSSI measurement, supporting gNB indicating new reference SCS and measurement bandwidths
· Note: The schemes listed above are not mutually exclusive and should be discussed separately.

Conclusion [2]:
There is no consensus to support CCA or eCCA based receiver assistance with new RTS/CTS type transmission.
Agreement [2]:
Support extending Rel.16 L3-RSSI to unlicensed operation in FR2-2
· Introduce RRC configuration for reference SCS, measurement duration, and measurement bandwidth
· Extend the reference SCS/CP field (ref-SCS-CP-r16) and measurement duration field (measDurationSymbols-r16) in RMTC-Config
· FFS value range and valid combinations for ref-SCS-CP-r16 and measDurationSymbols-r16
· Introduce parameter in RMTC-Config to indicate the measurement bandwidth
· FFS: Value range for measurement bandwidth
· For the QCL Type-D of L3-RSSI measurement, down-select one or both of the following alternatives
· Alt 1: gNB configures the beam when configures the L3-RSSI measurement
· Alt 2: Use the QCL type-D of the latest received PDSCH and the latest monitored CORESET



2. Discussion
According to discussion in previous meetings, an important use case of receiver assistance is that gNB determines whether to transmit a PDSCH to a UE based on assistance information from the UE which reflects whether there is an instant strong interference at the UE side. An example of procedure is shown in Figure 1.


Figure 1: Example of PDSCH transmission according to assistance information from the UE
In general, to support the use case mentioned above, the assistance information should be reported in L1 for short latency. From this perspective, only Scheme 1, Scheme 2 and Scheme 3 may support the use case. And according to the conclusion in the last meeting, Scheme 3 has been ruled out. Therefore, only Scheme 1 and Scheme 2 are further considered below.
In Scheme 1, L1-RSSI is reported in an AP-CSI report. Currently, AP-CSI report can be triggered only by DCI with UL grant and transmitted on the scheduled PUSCH. Assuming the AP-CSI report with L1-RSSI is triggered by DCI with UL grant and the L1-RSSI is measured based on AP CSI-RS (ZP-CSI-RS), the procedure of the AP-CSI report with L1-RSSI is as shown in Figure 2. If merge this procedure into the procedure in Figure 1, it would result in at least 4 steps before the gNB can determine whether to transmit the PDSCH. There may be issues of high latency and signaling overhead due to the number of steps and the number of DCIs. To reduce latency and signaling overhead, one option would be to support AP-CSI report triggering directly by the DCI with DL grant.


Figure 2: Procedure of AP-CSI report based on AP CSI-RS
Similarly, in Scheme 2, Scheme 2-1 is preferred over Scheme 2-2 for lower latency and signaling overhead.
Proposal 1: For Scheme 1 for receiver to provide assistance in channel access, to reduce latency and signaling overhead, support triggering AP-CSI report directly by the DCI with DL grant.
Proposal 2: For Scheme 2 for receiver to provide assistance in channel access, support Scheme 2-1 for lower latency and signaling overhead.
3. Conclusion
According to the discussions above, we have the following proposals.
Proposal 1: For Scheme 1 for receiver to provide assistance in channel access, to reduce latency and signaling overhead, support triggering AP-CSI report directly by the DCI with DL grant.
Proposal 2: For Scheme 2 for receiver to provide assistance in channel access, support Scheme 2-1 for lower latency and signaling overhead.
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