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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 and the relationship of sensing beam(s) associated with a transmission beam(s).
2. Discussion
2.1 The ED Threshold 
[bookmark: _GoBack]In the RAN1#105-e meeting, the following items on ED threshold were agreed [2]. No further agreements were achieved under RAN1#106-e meeting [3].Agreement:
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 following agreements were achieved in RAN1 #106-e.  Agreement: 
· 3GPP specification consider defining at least the relative relationship between all applicable sensing beam(s) and the transmission beam(s) to define sensing beam for LBT, where at least sensing beam(s) “covers” the transmission beam(s).
, considering following alternatives. Target down-selection by RAN1 #106bis-e
· Alt 1: Specify necessary requirement/test procedure to guarantee sensing beam “covers” the transmission beam
· Alt 2. Extending the beam correspondence framework and QCL/TCI/SpatialRelationInfo framework to define “cover” and to indicate sensing beam(s) associated with a transmission beam(s)



In the FR2-2, the beam become narrow. It is relatively easy for gNB to identify the relative relation/spatial direction of the beams. We consider Alt 1 is more implementation oriented, for example, when testing the angle in [3]dB beam width. To have a unified frame framework with the existing QCL/TCI/SpatialRelationInfo framework and reduce the standardization work, we support Alt.2. 
Proposal 1: To have a unified frame framework with existing QCL/TCI/SpatialRelationInfo framework and reduce the standardization work, we support Alt.2 to decide the relative relationship between all applicable sensing beam(s) and the transmission beam(s).
One question related to the relative relationship between all applicable sensing beam(s) and the transmission beam(s) of directional LBT, is whether this relative relationship confuses UE for ED threshold configuration of uplink-to-downlink COT sharing. One sensing beam can cover several transmission beams. Besides, one transmission beam can be covered by more than one sensing beam. Furthermore, the sensing beam covering several transmission beams at gNB side cannot well aligned with the sensing beam at UE side. In these cases, how the ED threshold configuration of uplink-to-downlink COT sharing is applied at UE side should be studied. One possible solution is to provide the relation of sensing beam(s) and transmission beam(s) at gNB side to the UE. Accordingly, the UE applies the ED threshold to the LBT performed with a specific sensing beam, for uplink-to-downlink COT sharing.
Proposal 2: The relative relationship of the sensing beam(s) and the transmission beam(s) on the gNB side is provided to UE to configure ED threshold(s) for uplink-to-downlink COT sharing. 
Besides, for uplink-to-downlink COT sharing, when there are multiple sensing beams on UE side, the gNB has to indicate the respective threshold and the respective relative relationship in a beam by beam manner. It is cumbersome and leads to high overhead, when the UE is with multiple sensing beams and there are multiple UEs.
Proposal 3: The overhead reduction should be studied when providing the ED Thresholds for uplink-to-downlink COT sharing. 
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: To have a unified frame framework with existing QCL/TCI and reduce the standardization work, we support Alt.2 to decide the relative relationship between all applicable sensing beam(s) and the transmission beam(s).

Proposal 2: The relative relationship of the sensing beam(s) and the transmission beam(s) on the gNB side is provided to UE to configure ED threshold(s) for uplink-to-downlink COT sharing.

Proposal 3: The overhead reduction should be studied when configuring the ED Thresholds for uplink-to-downlink COT sharing.
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