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Introduction
In RAN#86, a study item [1] and a working item [2] to support NR from 52.6 GHz to 71 GHz were agreed. The motivation is to support NR operation above 52.6 GHz to 71 GHz considering, both, licensed and unlicensed operation by leveraging FR2 design to the extent possible.

According to the SID and WID, the following items need to be studied
· Study of channel access mechanism, considering potential interference to/from other nodes, assuming beam based operation, in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6 GHz and 71 GHz [RAN1].
· Note: It is clarified that potential interference impact, if identified, may require interference mitigation solutions as part of channel access mechanism.   
In RAN1#101e, the following conclusions have been captured in the Chairman’s notes
· Identification of regulatory aspects to consider in channel access (and interference mitigation techniques) for 60GHz unlicensed NR operation
· Note: some examples of consideration aspects could be CCA sensitivity levels, time unit for measurement and back-off counters, access categories, channel bandwidth occupancy, LBT bandwidth, maximum output power, ED threshold, etc.
· Supported channel access and interference mitigation techniques
· Discussion may include how RAN1 should conclude on channel access schemes and/or interference mitigation techniques (e.g. omni-directional LBT, directional LBT, receiver-aided LBT, no-LBT, ATPC, etc) and identification of various consideration aspects (in the decision-making process)
· Discussions may also include whether to always mandate LBT operations or not

In this contribution, we discuss the channel access mechanism for 52.6 GHz to 71 GHz. 
Discussion
TR 38.807 [3] has studied the requirements for NR beyond 52.6 GHz. One of the features in the frequency ranges above 52.6 GHz potentially is larger spectrum allocations and larger bandwidths that are not available for bands lower than 52.6 GHz which can support widely ranging use cases, such as V2X, IAB, NR licensed and unlicensed, fixed wireless access. According to the TR, a larger bandwidth is for unlicensed usage. So the study the required channel access mechanism is necessary.
There are probably two factors will impact the channel access mechanism for NR for 52.6 GHz to 71 GHz. One is the new numerology to be introduced to support larger bandwidth. The related discussion is being discussed in [4]. The other is regulatory requirement which is the focus of this contribution.

Table 4.2.1-1: Current Licensing situation for various countries between frequency 52.6 GHz and 71 GHz [3]
	Region
	Country
	Frequency (GHz)

	
	
	52.6-54.25
	54.25-55.78
	55.78-56.9
	56.9-57
	57-58.2
	58.2-59
	59-59.3
	59.3-64
	64-65
	65-66
	66-711)

	ITU Region 1
	Europe/CEPT
	
	
	
	
	U (Mobile)
	

	
	Israel
	
	
	
	
	
	
	
	
	
	
	

	
	South Africa
	
	
	
	
	U (Mobile)
	U (Mobile)
	

	ITU Region 2
	USA
	
	
	
	
	U (Mobile)

	
	Canada
	
	
	
	
	U (Mobile)
	
	
	

	
	Brazil
	
	
	
	
	U (Mobile)
	
	
	

	
	Mexico
	
	
	
	
	U (Mobile)
	
	
	

	ITU Region 3
	China
	
	
	
	
	
	
	U (Mobile)
	
	
	

	
	Japan
	
	
	
	
	U (Mobile)
	

	
	Korea
	
	
	
	
	U (Mobile)
	

	
	India
	
	
	
	
	
	
	
	
	
	
	

	
	Taiwan
	
	
	
	
	U (Mobile)
	

	
	Singapore
	
	
	
	
	U (Mobile)
	

	
	Australia
	
	
	
	
	U (Mobile)
	

	NOTE 1: Access regime currently under discussion in CEPT



ETSI has studied Multiple-Gigabit/s radio equipment operating in the 60 GHz band in [5]. The channel access has been specified. So the channel access specified in NR-U [6] should be updated accordingly for working around 60GHz.
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Proposal 1: Change the Channel access mechanism of TS 37.213 based on the regulation of ETSI EN 302 567. The detailed value can be specified in the working item phase.

To improve the spatial reuse in frequency above 52.6GHz, in the last RAN1 meeting, many companies proposed directional LBT. As pointed out in [7], in case of directional transmissions, LBT might not work well because of the increased hidden and exposed node problems. It is shown that, for low network densities, directional LBT performs significantly better than omni-directional LBT, while for high network densities, omni-directioanl LBT performs better. As scenarios for frequency above 52.6GHz covers a wide range of deployment scenarios, we think both omni-directional and directional LBT should be considered.
In addition, it was also mentioned that in some regions, LBT is not required. So no LBT should be supported in frequency band above 52.6GHz. Therefore, we propose,
Proposal 2: Consider no LBT, directional LBT and omni-directional LBT for NR on frequency above 52.6GHz.

For receiver assisted LBT, the benefit has been discussed in many contributions that the UE can sense the availability of the channel and report the result to the transmitter. So the transmitter and receiver both knows the channel status. This function can solve the hidden node problem, but increase the UE complexity. In WiFi, the similar RTS/CTS scheme can be enabled or disabled. So we can consider to support the receiver assisted LBT, but it is optional for the UE implementation. 
Proposal 3: Consider to support the receiver assisted LBT for NR on frequency above 52.6GHz, but it is optional for the UE implementation.
Conclusion
In this contribution, we discussed the channel access mechanism for 52.6 GHz to 71 GHz, and propose,
Proposal 1: Change the Channel access mechanism of TS 37.213 based on the regulation of ETSI EN 302 567. The detailed value can be specified in the working item phase.
Proposal 2: Consider no LBT, directional LBT and omni-directional LBT for NR on frequency above 52.6GHz.
Proposal 3: Consider to support the receiver assisted LBT for NR on frequency above 52.6GHz, but it is optional for the UE implementation.
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4253 Requirement

Adaptivity (medium access protocol) shall be implemented by the equipment and shall be active under all
circumstances.

LBT is mandatory to facilitate spectrum sharing.
The LBT mechanism is as follows:

1)  Before a transmission or a burst of transmissions on an Operating Channel. the equipment shall perform a
Clear Channel Assessment (CCA) check using "energy detect". The equipment shall observe the Operating
Channel(s) for the duration of the CCA observation time measured by multiple CCA slot times of 5 ps. The
Operating Channel shall be considered occupied for a slot time if the energy level in the channel exceeds the
threshold corresponding to the power level given in step 6) below.

2)  Extended CCA Check definition:
a)  Anextended CCA check is initiated at end of operating channel occupied.
b)  The transmission shall not start earlier than 8 s while observing CCA empty.
¢)  The transmission deferring continues for a random number of empty slots period.
d) Random number: ranges from zero to a Max number not greater than 127.
e)  Extended CCA Check Time equals b) + ¢). i.e. 8 us + random(0 to 127) = 5 ps.

3)  The equipment shall perform an Extended CCA Check in the Operating Channel. If the equipment finds an
Operating Channel occupied. it shall not transmit in that channel. If the extended CCA check has determined
the channel to be no longer occupied for the entire Extended CCA Check Time, the equipment may resume
transmissions on this channel.

4)  The total time that an equipment makes use of an Operating Channel is defined as the Channel Occupancy
Time. This Channel Occupancy Time shall be less than 9 ms. after which the device shall perform a new CCA
as described in step 1) and step 2) above.

5)  The equipment. upon correct reception of a packet which was intended for this equipment. can skip CCA and
immediately proceed with the transmission in response to received frames. A consecutive sequence of
transmissions by the equipment. without a new CCA. shall be less than or equal to the Maximum Channel
Occupancy Time as defined in step 4) above.

6)  The energy detection threshold for the CCA shall be -47 dBm + (40 dBm - Pout (dBm)) where Pout is the RF
output power (EIRP) defined in clause 4.2.2.1.




