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1. Introduction
[bookmark: _Hlk40425288]At the RAN#86 meeting, the new SI for study on supporting NR from 52.6GHz to 71GHz was approved [1]. The objectives of the SI are as follows.
	· Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz
· Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].
· Identify potential critical problems to physical signal/channels, if any [RAN1].

· 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.  



This document provides our views on channel access mechanism applicable to unlicensed spectrum in frequencies between 52.6 and 71 GHz. 

2. Discussion
2.1 Regulations for 60 GHz unlicensed band
In [2], LBT (Listen Before Talk) is specified as mandatory to facilitate spectrum sharing in 60 GHz band. Here the LBT is load-based and similar to the one in 5GHz band specified in [3], but some details are different. Below is the LBT mechanism in 60 GHz band:

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 μs. 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.
Extended CCA Check definition:
An extended CCA check is initiated at end of operating channel occupied
The transmission shall not start earlier than 8  while observing CCA empty.
The transmission deferring continues for a random number of empty slots period.
Random number: ranges from zero to a Max number not greater than 127.
Extended CCA Check Time equals b) + c), i.e. 8  + random(0 to 127)
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.
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.
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.
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.

Based on the definition in [2], compared to LBT specified for 5GHz spectrum, we see the following can be differences:

· Sensing duration for energy detection: 
For 60 GHz band, CCA slot is defined as 5 us, and sensing duration is defined as multiple of CCA slots. Its absolute duration can be 8 to 643  and determined randomly. For 5 GHz band, as specified in Rel-16 NR-U, sensing duration would depend on which channel access procedure is used, i.e. the condition when the LBT is operated. Assuming larger SCS and smaller symbol/slot duration may be supported for 60 GHz operation, the CCA slot and sensing duration may be too long, especially when the absolute duration of sensing is relatively larger, e.g. 643 us. Together with potential larger SCS and smaller slot duration, study on the actual duration of sensing would be necessary.

· Energy detection threshold
For 60 GHz band, energy detection threshold for CCA wound depend only on Pout (RF output power to be assigned to the transmission, while the one for 5 GHz band would depend on which channel/signal to be transmitted and how much bandwidth are allocated to the transmission. Assuming Rel-15 NR is a baseline, transmissions of various channels/signals with various bandwidth can be assumed. Just to consider Pout may be insufficient.

· Contention window size adjustment
For 5 GHz unlicensed band operation, contention window size (CWS) adjustment is supported. This procedure enables transmitter to adjust sensing duration in LBT before its transmission considering the channel congestion situation. In general, if the channel is congested, the transmitter would operate LBT with longer sensing duration to reduce the probability of collision. Even for 60 GHz unlicensed band operation, such adjustment of sensing duration may be beneficial if there is a scenario where collision can frequently happen. On the other hand, considering the highly directional transmission/reception in higher frequency systems, it is questionable if we need to support CWS adjustment which increases a complexity of the device in NR 52.6-71 GHz system. 

· Omni-directional vs. directional
In 60 GHz band, compared to lower frequency ranges, larger propagation loss needs to be considered. Then some directional schemes may need to be considered for LBT although only omni-directional LBT is supported for 5GHz NR-U operation. By omni-directional sensing only, quite low power may be detected due to the lack of Rx beamforming gain. Also, if analog beamforming is used for transmissions to combat large propagation loss, omni-sensing to determine whether to transmit may not be efficient. For efficient channel access, study on directional LBT may be necessary.

Observation 1:
· ETSI BRAN follows load-based LBT in 60 GHz band.
· Similar but different from the one specified in Rel-16 NR-U.

Proposal 1:
· Study LBT scheme for 60 GHz band, especially the following points:
· Sensing duration for energy detection
· Energy detection threshold
· Support of CWS adjustment
· Directional LBT

2.2 Coexistence with IEEE 802.11ad/ay
IEEE 802.11ad/ay devices also utilize frequencies around 60 GHz (57 to 66 GHz). Therefore, for NR to utilize this unlicensed spectrum, study on how to coexist with 802.11ad/ay devices may be necessary. Below is the overview on channels for IEEE 802.11ad/ay.

Table 1. Channels for 802.11ad/ay
	Channel 
	Center [GHz]
	Min. [GHz]
	Max [GHz]
	BW [GHz]

	1
	58.32
	57.24
	59.40
	2.16

	2
	60.48
	59.40
	61.56
	

	3
	62.64
	61.56
	63.72
	

	4
	64.80
	63.72
	65.88
	

	5
	66.96
	65.88
	68.04
	

	6
	69.12
	68.04
	70.20
	



As shown in table 1 above, channel bandwidth in IEEE 802.11ad/ay is 2.16 GHz, which is different from Rel-15 NR (at most 400 MHz). For well-aligned coexistence with 11ad, NR-based operation in 60 GHz unlicensed band may need to adjust its channel bandwidth to the one used for 11ad. For example, value(s) that integer multiple of them is 2160 MHz (e.g. 1080, 720, 540, … MHz) may need to be used for NR-based operation for efficient coexistence. In addition, LBT bandwidth may also need to be considered with CBW of 11ad/ay, e.g., regardless of NR CBW. If LBT BW in NR is smaller, threshold for energy detection of 11ad/ay may be quite low and it may be difficult to detect 11ad/ay. Larger LBT BW (e.g. BWP BW) may be necessary.

Proposal 2:
· Study coexistence with IEEE 802.11ad/ay
· CBW in 11ad/ay to consider CBW in NR or LBT BW



3. Conclusion
Observation 1:
· ETSI BRAN follows load-based LBT in 60 GHz band.
· Similar but different from the one specified in Rel-16 NR-U.

Proposal 1:
· Study LBT scheme for 60 GHz band, especially the following points:
· Sensing duration for energy detection
· Energy detection threshold
· Support of CWS adjustment
· Directional LBT

Proposal 2:
· Study coexistence with IEEE 802.11ad/ay
· CBW in 11ad/ay to consider CBW in NR or LBT BW
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