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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In 3GPP RAN86 meeting the “Study on supporting NR from 52.6GHz to 71 GHz” was approved. The objectives of the new study item are presented in [1]. The second objective in [1] is:
“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 this document we provide some considerations for this second objective of the study.

Channel access considerations for above 52.6 GHz
The basic channel access procedures are defined in TR 37.213 [2] and corresponds to various types of channel sensing before accessing it (Listen Before Talk-LBT). Where,
“The basic unit for sensing is a sensing slot with a duration . The sensing slot duration   is considered to be idle if an eNB/gNB or a UE senses the channel during the sensing slot duration, and determines that the detected power for at least  within the sensing slot duration is less than energy detection threshold . Otherwise, the sensing slot duration  is considered to be busy.”
Furthermore, in TR37.213, 
“Channel Occupancy Time (COT) refers to the total time for which eNB/gNB/UE and any eNB/gNB/UE(s) sharing the channel occupancy perform transmission(s) on a channel after an eNB/gNB/UE performs the corresponding channel access procedures described in this clause. For determining a Channel Occupancy Time, if a transmission gap is less than or equal to , the gap duration is counted in the channel occupancy time. A channel occupancy time can be shared for transmission between an eNB/gNB and the corresponding UE(s).”
We note that these definitions are in line with ETSI EN 301 893 [3], which defines operation in 5GHz band.
However, in ETSI EN 302 567 [4], “Multiple-Gigabit/s radio equipment operating in the 60 GHz band”, a new value is defined for sensing slot (Section 4.2.5); the new Clear Channel Assessment (CCA) sensing slot is 5us and in addition:
· “The transmission shall not start earlier than 8 μs while observing CCA empty.” 
· “Extended CCA Check Time equals to 8 μs + random(0 to 127) × 5 μs.“
In IEEE802.11 specs [], the operation of Directional Multi-Gigabit (DMG) in 60 GHz unlicensed is defined.  “The start of a DMG control mode transmission at a receive level greater than -68 dBm shall cause CCA to indicate busy with a probability > 90% within 3 μs.” and the sensing duration of an idle channel before a new transmissions are DIFS =aSIFSTime+2xaSlotTime =3+2x5 =13us respectively PIFS = aSIFSTime + aSlotTime =8us where aSIFSTime is the expected time between a transmission and its acknowledgement. Therefore, based on similar reasoning as in 5GHz NR-U, it should be considered that a COT should allow transmission gaps shorter than 13us, and for transmission gaps shorter than 8us the channel sensing should not be necessary. Based on these observations we make the following proposals for the unlicensed spectrum operation, beyond 52.6 GHz and below of 71 GHz:
Proposal 1: The basic sensing slot should be considered as Tsl=5us. 
Proposal 2: During the COT sharing, the gaps shorter than or equal to 8us should not require channel sensing.
Proposal 3: Transmission gaps that are shorter than or equal to 13us should be counted in the COT.
It is expected that in the unlicensed spectrum, beyond 52.6 GHz and below of 71 GHz, the gNB and UE to use directional antennas to compensate for higher pathloss as presented in the next section. Therefore, each CO will be characterized by directional sensing/receiving and transmitting, which allow tolerance for larger transmission gaps followed by no or reduced sensing, especially when the possible contentions with other transmissions are low.
Proposal 4: COT transmission gaps larger than 13us and their associated channel sensing durations should be investigated in order to decide when they can be counted in the channel occupancy time.
The LBT remains a basic way to share channel with another RAT as specified in [4]. We note that the channel sensing procedure in [4] is different than the channel access procedures specified in [2] regarding the maximum contention window (CWmax) duration and minimum sensing time. 
Proposal 5: Channel access should consider an extended channel sensing as specified in EN 302 567 i.e. CCA Check Time equals to 8 μs + random(0 to CW) × 5 μs, where CW is less or equal to CWmax=127.

Directional communication
[bookmark: _Hlk40178018]An important challenge in operating beyond 52.6 GHz and bellow of 71 GHz remains the high pathloss propagation due to high carrier frequency. At 60GHz there is an additional 21dB () with respect to 5GHz, both for LOS and NLOS models (TR 38.901 [6]) Table 7.4.1-1: Pathloss models.
In addition to the propagation pathloss there is increased oxygen and water vapors absorption [7]. 
One way to compensate the increased pathloss is to increase the total radiated power (EIRP). However, the maximum radiated power is limited by the regulator bodies ([3], [4], [9], [10]) and therefore, based on a simple link budget analysis, the antenna gain needs to be increased in order to cope with additional pathloss for maintaining coverage. 
The antenna gain is the product between antenna directivity and antenna efficiency. A larger antenna gain corresponds to an increased directivity (narrow beamwidth) of the antenna beam [11].The directivity of an antenna, which equals the antenna gain for a lossless antenna, is defined as the ratio of the maximum power density that antenna creates in a direction and the average power density over a sphere.  
If the channel sensing covers a much wider area than the transmission directions, the chance of gaining channel access, as well as the spatial reuse during transmissions with narrow directional beam may be unnecessarily reduced.  Therefore, the directional channel sensing toward the communication directions should be considered. UE2 Omni beam antenna sensing, would block the UE2 transmission until UE1 ends
UE2- Wide beam (low directivity) antenna, for directional sensing 
UE2- Narrow beam (high directivity) antenna, UE communication
Possible spatial reuse with directional sensing
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Proposal 6: Investigate directional channel sensing toward the communication directions in order to achieve increased range and higher spatial reuse
Channel access contentions or other possible extra-network interference may lead to LBT failures, and therefore some periodic signal, e.g. CIS-RS for beam management, SSB sweeping may be missed at UE. In these situations, the beam management will face new types of issues specific to unlicesed spectrum.  
Proposal 7: Investigate the LBT impact on beam management.

Coexistence with another RAT
In the unlicensed bands multiple RAT need to coexist with each other in a fair manner.  The regulatory bodies may specify limits for the channel radiated power, maximum channel occupancy time duration (MCOT) or channel access methods such LBT. 
When narrow beam antennas are used to compensate the pathloss a better spatial reuse can be achieved. Therefore, the probability of interference is reduced when narrow beam communication is deployed, however the intensity of interference may be substantially increased (flash interference).
Proposal 8: Provide scenarios to evaluate the impact of the potential interference between narrow and wide beam communications and sensing.

Conclusions
This contribution considers regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6 GHz and 71 GHz and makes proposals for regulatory compliance operation and for mitigation of increased pathloss at high frequencies.
Proposal 1: The basic sensing slot should be considered as Tsl=5us. 
Proposal 2: During the COT sharing, the gaps shorter than or equal to 8us should not require channel sensing.
Proposal 3: Transmission gaps that are shorter than or equal to 13us should be counted in the COT.
Proposal 4: COT transmission gaps larger than 13us and their associated channel sensing durations should be investigated in order to decide when they can be counted in the channel occupancy time.
Proposal 5: Channel access should consider extended channel sensing as specified in EN 302 567 i.e. CCA Check Time equals to 8 μs + random(0 to CW) × 5 μs, where CW is less or equal to CWmax=127.
Proposal 6: Investigate directional channel sensing toward the communication directions in order to achieve increased range and higher spatial reuse
Proposal 7: Investigate the LBT impact on beam management.
Proposal 8: Provide scenarios to evaluate the impact of the potential interference between narrow and wide beam communications and sensing.
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