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[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: _Ref494215420]Introduction
In the previous RAN1#102-e meeting, the following channel access related agreements had been made [1]:
	[bookmark: _Hlk49521453]Conclusion:
The OCB requirement of draft version v2.1.20 of EN 302 567 implies that 
· Device supports one or multiple declared nominal channel bandwidths. 
· For each declared nominal channel bandwidth, RAN1 design should support at least one physical layer signal/channel transmission that occupies at least 70% of the nominal channel bandwidth. 
· FFS: Mapping of nominal channel bandwidth to bandwidth definitions in NR.

Conclusion:
The RAN1 understanding of the CCA check procedure in draft v2.1.20 of EN 302 567 is as follows:
· When performing CCA before initiating transmission, during count down, when an observation slot fails ED, the counter freezes, and will continue count down 8us after the interference is detected to be gone

Agreement:
· For gNB/UE to initiate a channel occupancy, both channel access with LBT mechanism(s) and a channel access mechanism without LBT are supported
· FFS: LBT mechanisms such as Omni-directional LBT, directional LBT and receiver assisted LBT type of schemes when channel access with LBT is used.
· FFS: If operation restrictions for channel access without LBT are needed, e.g. compliance with regulations, and/or in presence of ATPC, DFS, long term sensing, or other interference mitigation mechanisms
· FFS: The mechanism and condition(s) to switch between channel access with LBT and channel access without LBT (if local regulation allows)

Agreement:
Use the LBT procedures in draft v2.1.20 of EN 302 567 as the baseline system evaluation with LBT
· Enhancements to ED threshold, contention window sizes etc. can be considered as part of the evaluations.



In this contribution, we focus on the channel access mechanism for operation in the 60GHz unlicensed band. 

[bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK8]Discussion
Directional LBT
In Rel-16 NR, in order to fairly coexist with Wi-Fi system in low frequency range (e.g. 802.11ac/802.11ax), a channel access mechanism based on Listen-Before-Talk (LBT) is introduced for unlicensed band operation. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK7]The Rel-16 NR-U channel access mechanism is designed only for the low frequency range (i.e. below 7GHz), and the channel access mechanism is similar to LBT mechanism of Wi-Fi system in the low frequency range. As well, Rel-16 NR-U channel access applies the same omni-directional LBT as the Wi-Fi system in the low frequency range. Behind the omni-directional LBT, the omin-directional transmission is assumed. 
However, in high frequency range (i.e. above 52.6GHz) the directional transmission, i.e. beam based transmission, should be assumed to combat the large channel fading. In fact, one of key differences between NR-U/Wi-Fi in high frequency range and NR-U/Wi-Fi in low frequency range is the propagation characteristic of the radio. NR-U/Wi-Fi in high frequency range always imposes the use of beamforming to overcome the large propagation loss. Under this assumption, the directional LBT, or beam based LBT, should be conducted to the directional transmission, or beam based transmission. Otherwise, the mismatch between LBT and transmission may cause the unexpected interference. For example, the mismatch between the omni-directional LBT and the subsequent directional transmission may cause the unexpected interference. Specifically, the gNB/UE with omni-directional LBT may suffer from the continuous directional interference and the gNB/UE may lose lots of transmission opportunities. As the counterpart, the directional LBT with the directional transmission can work well like the omni-directional LBT with the omni-directional transmission. 
In addition, the directional transmission can be regarded as a way to achieve the spatial reuse (e.g. MU-MIMO), so the directional LBT has the merit of the better spatial reuse.
Proposal 1: The directional LBT should be studied in 60GHz unlicensed band.

Receiver assisted LBT
As mentioned above, in the high frequency range, the directional transmission is a promising way to overcome the severe propagation loss. However, it is common understanding that, hidden node issue in the directional LBT is much more serious than that in the omni-directional LBT, as shown in Figure 1. 

  
Figure 1.  Hidden node problem for the directional transmission/LBT
It can be seen in Figure 1 that, both UE1 and UE2 are within the directional transmission coverage of gNB1 and gNB2. While gNB2 is transmitting signals to UE2, but gNB1 cannot sense the transmission from gNB2 to UE2 since gNB1’s directional LBT is in direction semi-orthogonal to the direction of gNB2’s transmission, and thus gNB1 assumes the channel is idle and then transmits signals to UE1, which cause the interference to UE2. Finally, both UE1 and UE2 suffer from the interference. 
Thus, we recommend to study to mitigate the severe interference due to hidden node issue caused by the directional LBT in the channel access procedure. A general approach to avoid severe interference caused by hidden node problem should be studied, such as receiver assisted LBT. A simple approach of receiver assisted LBT is to perform a handshake between the gNB and the UE.
Proposal 2: The receiver assisted LBT should be studied in 60GHz unlicensed band.

[bookmark: _GoBack]Other coexistence mechanisms
For different regions, channel access rules in the unlicensed band are different. In some regions, such as United States, LBT is not mandatory for 60GHz unlicensed band [2]. However, fairly coexisting with other users and effectively mitigating the interference in 60GHz unlicensed band should be essential. For this purpose, some channel access rules other than LBT have been introduced in unlicensed band. 
Automatic Transmit Power Control (ATPC) is mandated in sub-bands c2 and c3 of CEPT, which is considered as an effective coexistence mechanism [3]. The master device performing ATPC needs to adjust the transmit power based on feedback from receiver to the minimum power that is required for transmission on the link with desired performance. The uplink power control in NR system can provide desired ATPC.
Dynamic frequency selection (DFS) is also assessed to be an effective coexistence mechanism in Wi-Fi system. The principle of DFS is that the master device selects or switches its operating channel to avoid other master device occupying the channel. Another merit of DFS is uniform loading of the spectrum. It may be easier to introduce DFS in NR system, because gNB has been required to perform DFS before operating in 5GHz band.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In the ECC report 280 [3], adopting ATPC in conjunction with DFS as a medium access mechanism can promote spectrum sharing with other system. The simulation results in ECC report 280 [3] show that this mechanism is very effective in reducing interference in all scenarios. Therefore, the medium access mechanism of ATPC and DFS should be studied in 60GHz band.
Proposal 3: The medium access mechanism of ATPC and DFS should be studied in 60GHz unlicensed band. 

Conclusion
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK39][bookmark: OLE_LINK40]In this contribution, we have discussed omni-direction LBT, directional LBT, receiver assisted LBT, hidden node problem in 60GHz unlicensed band and other medium access mechanism such as ATPC and DFS. Based on the discussion in section 2, we provide the following proposals.
Proposal 1: The directional LBT should be studied in 60GHz unlicensed band.
Proposal 2: The receiver assisted LBT should be studied in 60GHz unlicensed band.
Proposal 3: The medium access mechanism of ATPC and DFS should be studied in 60GHz unlicensed band. 

Reference
[1] RAN1#102-e Chairman notes
[2] [bookmark: _Ref40195455]3GPP 38.807, Technical Specification Group Radio Access Network; Study on requirements for NR beyond 52.6 GHz (Release 16)
[3] ECC Report 288, “Conditions for the coexistence between Fixed Service and other envisaged outdoor uses/applications in the 57-66 GHz range”, CEPT
image1.emf
gNB1

gNB2

UE1

UE2

directional LBT of gNB2

directional LBT of gNB1

short distance


Microsoft_Visio___111111111.vsdx
gNB1
gNB2
UE1
UE2
directional LBT of gNB2
directional LBT of gNB1
short distance



