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1. Introduction

In RAN1 meeting 102-e, the following agreements regarding channel access were achieved:

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 continue provide our considerations on channel access mechanisms for unlicensed spectrum between 52.6 GHz and 71GHz. 
2. Discussion 
2.1. NR-U LBT mechanisms 
LBT mechanisms for FR1 unlicensed band have been evaluated and specified for NR-U, LAA-LTE, as well as Wi-Fi systems to guarantee fair coexistence between inter-RAT and intra-RAT systems. Here we briefly review NR-U LBT mechanisms.

· LBT type with random time duration for sensing
· Type 1 channel access procedure: the gNB/UE may transmit the transmission after sensing the channel to be idle for a random sensing slot number N. The counter N is generated according to a contention window and the contention window size is adjusted based on the feedback of the transmission on the same channel.

· LBT type with deterministic time duration for sensing
· Type 2A channel access procedure: the gNB/UE may transmit the transmission immediately after sensing the channel to be idle for at least a sensing interval of 25 μs.
· Type 2B channel access procedure: the gNB/UE may transmit the transmission immediately after sensing the channel to be idle for at least a sensing interval of 16 μs.
· Type 2C channel access procedure: the gNB/UE may transmit the transmission immediately after an interval of up to 16 μs. The gNB/UE does not need to sense the channel within the interval in this case.

In last meeting, it was agreed that Use the LBT procedures in draft v2.1.20 of EN 302 567 as the baseline system evaluation with LBT. We think the LBT procedures in EN 302 567 as well as those LBT mechanisms in NR-U should be baseline to develop the LBT mechanisms for unlicensed band within frequencies between 52.6 GHz and 71 GHz. 

Proposal 1: the LBT mechanism in EN 302 567 and NR-U FR1 should be the baseline. 
2.2. Directional LBT 
Current LBT mechanisms specified for NR-U for FR1 unlicensed band can be taken as omnidirectional LBT. For above 52.6 GHz unlicensed spectrum, normally narrow beams are used to transmit or receive the channels /signals to enhance the link budget. If omnidirectional LBT is still performed to sense the channel for narrow beam transmission, the sensing and the transmission are not matched and the systems are over protected. For example, if energy is detected in any direction by using omnidirectional LBT, the narrow beam transmission is not allowed even if there is no interference on the target direction. 

Enhancements to increase spatial reuse capability should be studied. For example, if directional LBT, in which case the energy detection is performed with the receive beam aligns with the direction of the transmission signal, is considered, multiple communication links may be constructed simultaneously without causing interference to each other. 

Figure 1 gives an example. As shown in Figure 1, with directional LBT, it is possible for gNB 1 and gNB 2 to simultaneously transmit signals to UE 1 and UE 2 respectively. Such kind of spatial reuse will improve the spectrum efficiency.
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Figure 1: directional LBT to increase spatial reuse
It is obvious that directional LBT can increase the success probability of channel access. On the other hand, directional LBT may bring serious hidden node probable. Whether directional LBT can bring benefits to spectrum efficiency improvement or not is questionable. The feasibility of directional LBT for unlicensed spectrum between 52.6 GHz and 71GHz should be studied.
Proposal 2: the feasibility of directional LBT should be studied. 

2.3. Enhancement to no LBT transmission 
In last RAN1 e-meeting, it was agreed that gNB/UE can initiate a channel occupancy without LBT for unlicensed spectrum between 52.6GHz and 71GHz. Although this no LBT transmission mechanism may improve the spectrum efficiency in those countries and regions in which the LBT requirement is not mandatory, some interference mitigation mechanisms should also be studied to achieve better co-existence between intra-RAT and inter-RAT systems. 
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Figure 2: Interference estimation for no LBT transmission
Figure 2 gives an example of interference estimation for no LBT transmission. As shown in Figure 2, gNB or UE can perform long-term sensing for different beams in a sensing window, and the gNB or UE can determine whether or not to initiate a beam-based no LBT transmission burst based on the sensing results corresponding to the beam. The sensing window can be determined by gNB itself or can be configured by gNB for UE.
Proposal 3: the enhancement of no LBT transmission, e.g., interference mitigation mechanisms should be studied. 

3. Conclusion
In this contribution, we discussed some considerations on channel access mechanisms for unlicensed spectrum between 52.6 GHz and 71GHz. The following proposals were made.
Proposal 1: the LBT mechanism in EN 302 567 and NR-U FR1 should be the baseline. 
Proposal 2: the feasibility of directional LBT should be studied. 

Proposal 3: the enhancement of no LBT transmission, e.g., interference mitigation mechanisms should be studied.
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