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1. Introduction
     The channel access mechanisms for 52.6-71 GHz NR operation were agree to be part of work items during RAN #90e [1]. The agreements are listed as follows.

	· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement 


     In this contribution, details of different channel access are further discussed.


2. [bookmark: _Ref494794648]LBT mechanisms enhancements
2.1 No LBT
     For regions that allow the operation of no LBT, the way gNB indicates UEs to use LBT or no LBT mechanisms needs to be considered. In RAN 1 #104b-e meeting [2], both cell specific and UE specific are discussed. Cell specific means that for all UEs in the same cell, the LBT mode are all common by using dedicated RRC signaling or part of system information. In comparison, UE specific represents that different LBT modes are adopted by UEs in the same cell via UE-specific RRC configuration. In our view, both cell specific or UE specific way are reasonable and suitable for different scenarios.   
     Specifically, no LBT scheme are suitable for scenarios where UEs in the same cell experience similar level of interference power as shown in Fig. 1. Assuming UE 1 begin its UL transmission at time slot t=0, and UE 2 is going to start its UL transmission at time slot t=1. Because the transmitted signal of UE 1 does not cause interference to UE 2, UE 2 can use no LBT scheme to achieve higher data transmission rate by saving the channel sensing time. Besides, R-16 already support the mechanism of indicating different channel access mode (dynamic or semi static LBT) using RRC messages in the MIB or SIBs. Hence, cell specific signaling is a reasonable option.
     The suitable scenario for gNB using UE-specific RRC signaling is shown in Fig. 2. In Fig. 2, UE 1 and UE 2 are both cell-edge UEs and assuming both of them originally operates in no-LBT mode. When the signal transmissions of gNB 1 and gNB 2 begin, both UE 1 and UE 2 will experience severe interference. In this case, turning into LBT mode is beneficial to avoid the influence for both UEs in Fig. 2.
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Fig. 1 Cell specific scenario
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Fig. 2 UE specific scenario
Proposal 1: Both cell-specific and UE-specific method should be supported for gNB to indicate UE operating in LBT or no LBT mode.
    
2.2 Directional sensing for multi-beam operation
     For independent per-beam LBT, RAN 1 made following agreements in 104b-e meeting.
	Agreement:
Within a COT with TDM of beams with beam switching, when independent per-beam LBT sensing at the start of COT is performed for beams used in the COT (Alt 2 or Alt 3 in earlier agreement) is considered, the following alternatives are further considered
· Alt A: The per-beam LBT for different beams is performed one after another in time domain
· Alt A-1: The node completes one eCCA on one beam, and directly move on to the eCCA on the other beam, with no transmission in the middle
· Alt A-2: The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam
· Alt A-3: The node performs eCCA of the different beams simultaneous, round robin between different beams
· Alt B: The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams



Fig. 3-Fig.5 illustrate alternatives of Alt A, where 3 UEs is considered for DL transmissions. For Alt A-1 in Fig. 3 sensing of all UEs are implemented in a time division manner first. Data transmission begins after the sensing is finished. For Alt A-2 in Fig. 4, DL data toward a given is transmitted immediately after the sensing is finished. For Alt A-3, it is assumed that sensing duration for each UE is divided into 3 sub-intervals. The sub-interval of sensing for each UE is then implemented in a round robin manner, i.e.,  LBT for UE 1/UE 2/UE 3 are the sub-interval 1, 4, 7/ 2, 5, 8/ 3, 6, 9, respectively. As shown in these figures, both Alt A-1 and Alt A-3 has an implicit assumption that the channel remains idle even sensing is paused for a period of time. This means that even the channel is originally sensed to be idle, it’s still possible that channel becomes busy when data transmission begins, which violates the spirit of channel availability assessment. Hence, Alt A-1 and Alt A-3 should be precluded, and both Alt A-2 and Alt B can be considered.
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Fig. 3 Illustration of Alt A-1
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Fig. 4 Illustration of Alt A-2
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Fig. 5 Illustration of Alt A-3



Proposal 2: Alt A-1 and Alt A-3 should be precluded, and both Alt A-2 and Alt B can be considered.
2.3 Receiver-assisted LBT
     In the procedure of receiver-assisted LBT, transmitter does not implements LBT sensing and needs to rely on the report from receiver to decide the interference level. Thus, mechanism used by a receiver to provide assistant information is an important step to fulfill receiver-assisted LBT. In RAN 1 #104-e meeting, candidate solutions were agreed to be:
	
Agreement:
For receiver to provide assistance, channel sensing and reporting need to be performed. The following set of tools can be considered for further discussion
· Alt 1. Legacy RSSI measurement and reporting with possible enhancements
· Alt 2. AP-CSI report with possible enhancements
· Alt 3. LBT at receiver 
· Alt 3.1 eCCA 
· Alt 3.2 Cat2 LBT 



     Amid potential solutions, at least RSSI should not be considered. Because RSSI mechanisms are designed to periodically configure resource set to all UEs in a cell such that feedback its measurement results. However, this solution will cause a lot of signaling overhead and waste of resources. A gNB should first check data in its buffer to filter out which UE has data to receive. Then triggering the targeting UEs to provide their assistant information.

Proposal 3: Among candidate mechanisms to obtain assistant information from receiver in receiver-assisted LBT, at least RSSI should not be considered.


2.4 CAPC and CWS enhancement
     The CAPC and CWS adjustment is not defined in EN 302 567, which are mainly designed to prioritize different traffic and resolve collision incident, respectively. In TS 37.213, traffic with higher priority (lower CAPC value) can have shorter LBT time and shorter COT duration as shown in Table 1.
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Table 1. DL CAPC table
      Although directional transmission in 52.6 -71 GHz give rise to the much lower transmission collision probability, which suggests CWS adjustment is not of major concern. Prioritizing different traffic is beneficial in highly congested scenario

Proposal 4: For channel access mechanism, at least channel access priority class should be considered to prioritize different traffic.

Proposal 5: Current CAPC table can be a starting point for 52.6 – 71 GHz.


3. Conclusion
In this contribution we have discussed various aspects for channel access above 52.6 GHz and provided following proposals:

Proposal 1: Both cell-specific and UE-specific method should be supported for gNB to indicate UE operating in LBT or no LBT mode.

Proposal 2: Alt A-1 and Alt A-3 should be precluded, and both Alt A-2 and Alt B can be considered.

Proposal 3: Among candidate mechanisms to obtain assistant information from receiver in receiver-assisted LBT, at least RSSI should not be considered.

Proposal 4: For channel access mechanism, at least channel access priority class should be considered to prioritize different traffic.

Proposal 5: Current CAPC table can be a starting point for 52.6 – 71 GHz.
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