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Introduction
The SI on 6 GHz bands is supposed to investigate the existing regulatory framework in different regions for the frequency range 5.925 – 7.125 GHz and to monitor ongoing work within the regulatory organizations on this range.
This TP describes latest updates from FCC.
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4.2 
ITU Region 2

4.2.1 
USA

4.2.1.1
Introduction

In US, 5.925-6.425 GHz frequency range is currently allocated for non-federal use for FSS (Fixed Satellite Service) and FS (Fixed Service) on a primary basis; while 6.425-7.125 GHz frequency range is allocated exclusively for non-federal use on a primary basis for FS at 6.525-7.125 GHz, Mobile Service at 6.425-6.525 GHz and 6.875-7.125 GHz, and FSS at 6.425-6.700 GHz and 7.025-7.075 GHz for uplink and at 6.700-7.025 GHz for both uplink and downlink. More details are provided in Table 4.2.1.1-1 [4] and Figure 4.2.1.1-1 below.

Table 4.2.1.1-1: US Frequency Allocations in 6 GHz

	Frequency Range [MHz]
	Allocations – US Non Federal Table
	FCC rule part(s)

	5 925 – 6 425
	FIXED  

FIXED SATELLITE (Earth-to-space)   

NG181
	RF Devices (15)

Satellite Communications (25)

Fixed Microwave (101)



	6 425 – 6 525
	FIXED SATELLITE (Earth-to-space)   

MOBILE

5.450 5,458
	RF Devices (15)

Satellite Communications (25)

TV Broadcast Auxiliary (74F)

Cable TV Relay (78)

Fixed Microwave (101)



	6 525 – 6 700
	FIXED  

FIXED SATELLITE (Earth-to-space) 

5.458 US342
	RF Devices (15)

Satellite Communications (25)

Fixed Microwave (101)



	6 700 – 6 875
	FIXED

FIXED SATELLITE (Earth-to-space) (space-to-Earth) 5.441

5.458 5.458A 5.458B
	

	6 875 – 7 025
	FIXED  NG118
FIXED SATELLITE (Earth-to-space)   5.441

MOBILE NG171

5.458 5.458A 5.458B
	RF Devices (15)

Satellite Communications (25)

TV Broadcast Auxiliary (74F)

Cable TV Relay (78)



	7 025 – 7 075
	FIXED  NG118

FIXED SATELLITE (Earth-to-space)   NG172

MOBILE NG171

5.458 5.458A 5.458B
	RF Devices (15)

TV Broadcast Auxiliary (74F)

Cable TV Relay (78)



	7 075 – 7 125
	FIXED NG118
MOBILE NG171

5.458
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Figure 4.2.1.1-1: US services in 6 GHz

Frequency ranges above 7.125 GHz are allocated to fixed federal services, while allocation of services in frequencies below 5.925 GHz is shown in Table 4.2.1.1-2. 

Table 4.2.1.1-2: Adjacent services below 5.925 GHz

	Frequency Range [MHz]
	Allocations 

 US Federal Table
	Allocations 

 US Non Federal Table
	FCC rule part(s)

	5 650 – 5 830
	RADIOLOCATION G2

5.150  US245
	Amateur

5.150 5.282
	RF Devices (15)

ISM Equipment (18)

Amateur Radio (97)



	5 830 – 5 850
	
	Amateur

Amateur-Satellite

5.150
	

	5 850 – 5 925
	
	FIXED SATELLITE (Earth-to-space)  US245

MOBILE NG160

Amateur

5.150
	ISM Equipment (18)

Private Land Mobile (90)

Personal Radio (95)

Amateur Radio (97)




In August 2017, FCC issued a Notice of Inquiry (NOI) [5] asking inputs on potential opportunities for additional flexible access (mainly for wireless broadband services) in 5.925-6.425 GHz and 6.425-7.125 GHz frequency ranges. After reviewing received comments filed on October 2017 in GN Docket No. 17-183, FCC will issue a Notice of Proposed Rulemaking (NPRM). 
On October, 24th 2018, FCC released a Notice Of Proposed Rulemaking [25] where the Commission proposes tailored rules to support compatibility of unlicensed operations in the 6 GHz band. Licensed operations in the band were not consider(comments are expected 60 days after publication, reply 90 days after publication).
4.2.1.2
Licensed operations

According to comments in GN Docket No. 17-183, the upper part of 6 GHz frequency range (6.425-7.125 GHz) has been identified by some companies in [9, 10] as a good complement to millimiter wave spectrum for licensed mobile use cases in densely populated areas. which may be implemented by clearing and auctioning the spectrum, and relocating incumbents to alternative media or higher bands with a particular focus on transitioning of uses in more urban and suburban areas.
At the same time benefits that 6 GHz band provides for FS (allowing to accommodate long links) and FSS services (higher-frequency satellites cannot match C-band’s resistance to atmospheric attenuation) have been highlighted, as well as the risks in terms of costs and delay associated with clearing the spectrum, including to the disruption to users and displacement of investment associated with existing uses (particularly existing public safety services) [6, 7, 13, 14].
In the released Notice of proposed Rulemaking [25], FCC does not consider licensed operations in the 6 GHz band beyond its present allocations.
4.2.1.3
Unlicensed operations

According to comments in GN Docket No. 17-183, the whole 5.925-7.125 GHz frequency range represents a unique opportunity to address the unlicensed spectrum crunch quickly and efficiently, due to the band’s favourable propagation characteristics, proximity to existing unlicensed operations, and ability to support the wide channels that advanced applications and gigabit services require [6,7,8,14,17,18]. It is anyway requested that the introduction of unlicensed use in such frequency range is subjected to the requirement for a detailed engineering analysis and mitigation proposals ensuring that incumbents operations are fully protected [6, 7, 8, 9, 10, 11, 13, 14, 16, 17, 18].

As proposed in the Notice of proposed Rulemaking [25],, the Commission intends to implement the following four Unlicensed National Information Infrastructure (U-NII) sub-bands in the 6 GHz band:

· U-NII-5: 5.925 GHz to 6.425 GHz (sharing with FS and FSS incumbents)

· U-NII-6: 6.425 GHz to 6.525 GHz (sharing with BAS and CARS)

· U-NII-7: 6.525 GHz to 6.875 GHz (same as U-NII-5)

· U-NII-8: 6.875 GHz to 7.125 GHz (sharing with BAS and CARS)

The Commission has expanded the rules governing U-NII devices under Part 15 of eCFR [19] to the 6 GHz frequency range [7] as well as seek comments on specialized interference-protection rules on top of the generally applicable Part 15 regulations [6, 12, 13, 18].


4.2.1.3.1 Bands U-NII-5 and U-NII-7
As proposed, U-NII-5 and U-NII-7 bands would be available under rules consistent with the existing rules for U-NII-1 and U-NII-3 bands to include the same permitted power levels (i.e., “standard power levels”) for access points.  Sub-bands will be prohibited from co-channel operation with fixed link within a defined exclusion zone. 
Table 4.2.1.3.1-1 lists power characteristics of unlicensed devices operating in those 2 bands.
Table 4.2.1.3.1-1: Maximum power for devices operating in U-NII-5 and U-NII-7
	
	Max conducted output power
	Max power spectral density

	Standard-Power Access Points
	1 W
	17 dBm / 1MHz

	Client devices
	63 mW
	5 dBm / 1MHz

	Note: If Transmitting antenna with directional gain is greater than 6 dBi, max conducted power and max power density shall be reduced by the amount in dBi that the directional gain is greater than 6 dBi


The proposed maximum unwanted emission level is -27dBm/MHz EIRP.
The Commission proposes also to implement an automated frequency coordination (AFC) process for unlicensed use to protect incumbents. Prior to any operation, access points (APs) access the AFC system to determine authorized frequencies at their geographic coordinates. APs may transmit only on frequencies indicated as being available by an AFC system. Client devices will receive this list from the standard-power access point. The AFC system is expected to obtain information on protected services from FCC databases and use it to determine frequency availability for APs based on FCC-specified protection criteria

The Commission lists several characteristics of the AFC(e.g., device registration to AFC, access security, fees to get information) and what information should be managed (available frequencies, exclusion zone) and how they should be maintained (information update, regular inquiry from devices). Further comments however are expected. The Commission has suggested this AFC systems should be operated by entities designated by FCC.
Note that it’s expected the standard-power access point location and height shall be well determined to use efficiently the AFC information. 
Also, it’s expected that client devices operating in U-NII-5 and U-NII-7 would be under standard-power access point’s control.
Finally, the Commission is seeking input regarding if low power indoor operation might be authorized as well in those two bands. Operations in moving vehicles (cars, trains, aircraft) and drones should be prohibited.
4.2.1.3.2 Bands U-NII-6 and U-NII-8
As these two bands are currently used for mobile operations (broadcast stations, programming networks…), the Commission proposes that unlicensed use in these bands be limited in power level and for indoor operations use only (residential/business like operations). The Commission believes use of the AFC system in these bands would not efficiently protect incumbent services.
Table 4.2.1.3.12-1 lists power characteristics of unlicensed devices operating in those 2 bands.

Table 4.2.1.3.1-1: Maximum power for devices operating in U-NII-6 and U-NII-8
	
	Max conducted output power
	Max power spectral density

	Standard-Power Access Points
	250 mW
	11 dBm / 1MHz

	Client devices
	63 mW
	5 dBm / 1MHz

	Note: If Transmitting antenna with directional gain is greater than 6 dBi, max conducted power and max power density shall be reduced by the amount in dBi that the directional gain is greater than 6 dBi


The proposed maximum unwanted emission level is -27dBm/MHz EIRP.
To secure indoor usage, the Commission suggests mandating access points operating in those two bands should also have direct connection to power outlet. Operations in moving vehicles (cars, trains, aircraft) and drones would be prohibited.
4.2.2
………
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