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1. Introduction
The WID for extending current NR operation to 71 GHz [1] was revised in last RAN#93e. The channel access accompanying other physical procedures are under further investigation. This contribution discusses the issues on the ED threshold, the relationship of sensing beam(s) associated with a transmission beam(s) and the receiver assisted LBT.
2. Discussion
2.1 The ED Threshold 
In the RAN1#105-e meeting, the following items on ED threshold were agreed [2]. No further agreements were achieved under RAN1#106b-e meeting [4].Agreement: RAN1#105-e meeting
The baseline ED threshold can be computed as

 Where Pout is RF output power (EIRP) and Pmax is the RF output power limit, Pout≤Pmax.
· FFS: Further adjustment on ED threshold based on the sensing beam and the transmission beam (further adjustment should not violate EDT requirements as per regulations)
· FFS: If Pout is max output EIRP of the device or instantaneous output EIRP
· FFS definition of Operating Channel BW
· FFS: Whether ED threshold for NR-U and NR-U coexistence scenarios (eg, at regulation level) can be appropriately relaxed compared with the threshold of coexistence between NR-U and Wi-Fi.
· FFS: EDT when the COT has time varying transmission beams and varying EIRP


Generally, the ED threshold is adopted by a UE or a gNB, to decide, whether the channel is occupied. One design of ED threshold in NR-U is for COT sharing. In TS37.213, clause 4.1.3 a singalling ul-toDL-COT-SharingED-Threshold-r16 is applied for channel access procedures in the shared channel occupancy. The ul-toDL-COT-SharingED-Threshold-r16 is provided to UE for the UE contending the channel with LBT and the afterwards COT sharing by the gNB.
In NR-U, the ED threshold of downlink LBT and uplink LBT can both be adapted following certain rules. After certain time, the ED threshold at UE side adapts, and the ED threshold at gNB side adapts. The ED threshold at both nodes are with high probability with different values. The UE will take LBT with a ED threshold to contend the channel. If the gNB is going to sharing this COT without LBT, the gNB will probably will see a very different channel conditions, compared to what UE sees with it current ED threshold. In another case, if the gNB shares this uplink COT with one shot LBT, the gNB will probably see either very different channel conditions, or its LBT does not pass. Thus, the ul-toDL-COT-SharingED-Threshold-r16 is introduced to make sure that the UE and gNB sees same channel condition during uplink-to-downlink COT sharing.
Right now, the ED threshold of LBT in 60GHz unlicensed band is under discussion. It can be adaptable, e.g., at least to RF output power, or when the COT has time varying transmission beams and varying EIRP. Thus, a signaling completes same function as ul-toDL-COT-SharingED-Threshold-r16 is necessary for 60GHz unlicensed band.
Observation 1: The threshold is adaptable for LBT in 60GHz unlicensed band. A signaling with the similar function of ul-toDL-COT-SharingED-Threshold-r16 is necessary.
2.2 Directional LBT
One of the impacts to channel access in 60GHz unlicensed band is from beam based operation[1]. For example, the LBT in NR-U is omni-directional, whereas it can be directional LBT in 60GHz unlicensed band and the shape of sensing range is a beam, i.e., the sensing beam. Currently, the relation of the sensing beam and transmission is under discussion.  The latest agreements and conclusions are as follows [4].Agreement: (RAN1 106b-e meeting)
· When UE indicates a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, support the following behaviors
· If the UE is indicated to transmit with a beam corresponding to a certain SRI, the UE can use the same beam for sensing
· Assuming Rel.17 unified TCI framework, if the UE is indicated to transmit with a beam corresponding to a certain unified TCI, the UE can use the reception beam corresponding to the TCI for sensing
· FFS: The case when UE does not indicate a capability for beam correspondence
· Note: The UE should meet local regulatory requirements

Conclusion: (RAN1 106b-e meeting)
There is no consensus to support per beam LBT mode or no-LBT mode UE specific gNB indication.


Generally, we prefer a unified TCI framework for the description of the relationship of the sensing beam and transmitting beam. When the UE does not have the capability of beam correspondence, the previous solution on the definition of the beam relationship on coverage regarding the beam width can be adopted. However, that might require some work from RAN4. 
Proposal 1: For a unified TCI framework, the relationship describing coverage with beam correspondence is supported.

The relationship of sensing beam and data transmission beam is related to the LBT mode. In the previous RAN1 meeting, there is the conclusion that no agreement is reached on the beam specific LBT. In the NR, the wireless communication system become much more flexible than its predecessor. We prefer the beam specific design for LBT mode. That would lead to a more delicate control of the wireless resource, which is agreed with the flexibility nature of NR.
Proposal 2: The beam specific LBT mode configuration is supported for flexibility.
2.3 Receiver Assisted LBT
In NR-U, the LBT is taken at the transmitter side only. At FR2-2, the LBT becomes optional. The beam centre design in the higher frequency makes the coverage of the radio link narrower than before. Thus, to mitigate the hidden node problem at the receiver side, the receiver assisted LBT is proposed for FR2-2. The basic consideration is to let the receive feedback its measurement to help the transmission at the transmitter side. The channel conditions observed by the receiver can impacts its data receiving. Together with the channel observed with LBT at transmitter sider, a full knowledge is achieved by receiver assisted LBT. Thus, the full knowledge of the channel condition at the both transmitter and the receiver would much more likely lead to a successful transmission.
In the last RAN1#106e meeting the following agreement on receiver assisted LBT is achieved [3]. 
Agreement: (RAN1 #106e meeting)
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


· [bookmark: _Hlk80964650]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.
· 




[bookmark: _GoBack]In the last RAN1#106b-e meeting the following agreement on receiver assisted LBT is achieved [4]. Conclusion: (RAN1 #106b-e meeting)
There is no consensus to support CCA or eCCA based receiver assistance with new RTS/CTS type transmission

Agreement: (RAN1 #106b-e meeting)
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
· 


Right now, there is the support of L3-RSSI to unlicensed operation in FR2-2 as a measurement. The finalization of the three schemes from RAN1 #106 meeting is not completed yet. According to the discussion from RAN1 #106b-e meeting, the scheme 2 can be covered by the existing scheduling method. Its standard impacts are less. Thus, its benefits are mainly from the implementation perspective. Besides, a RTS-CTS like design will cost much effort. Regarding the limited time, scheme 3 is not preferred. Considering scheme 4 is a layer 3 measurement, the working time scale is very different from that of the traditional LBT or RTS-CTS method. It is much more related to the long time sensing, which is currently arranged with low priority for discussion. We consider scheme 1 more promising for NR in FR2-2. Scheme 1 works in the same time scale with an ordinary LBT. 

Proposal 3: For receiver assisted LBT, scheme 1 is in the same time scale with an ordinary LBT. It should be supported.
 



3. Conclusion
In this contribution the following proposals and observations have been made:
Observation 1: The threshold is adaptable for LBT in 60GHz unlicensed band. A signaling with the similar function of ul-toDL-COT-SharingED-Threshold-r16 is necessary.

Proposal 1: For a unified TCI framework, the relationship describing coverage with beam correspondence is supported.
Proposal 2: The beam specific LBT mode configuration is supported for flexibility.
Proposal 3: For receiver assisted LBT, scheme 1 is in the same time scale with an ordinary LBT. It should be supported.
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