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1	Introduction 
Study on 6 GHz for LTE and NR in Licensed and Unlicensed Operations is the RAN level study item, which aims at capturing the latest information and status of the regulatory decisions for the 6GHz frequency range. In this contribution paper we present a text proposal for the corresponding TR 37.890 that captures new regulatory decisions for the following countries: 
-	ITU region 2: USA


2	Text proposal 

-------------------------------------------------- TP BEGIN --------------------------------------------------
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[bookmark: _Toc145512960]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 has issued a Notice of Proposed Rulemaking (NPRM) on October 24th, 2018 in [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).
[bookmark: _Toc145512961]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 millimetre 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 its Report and Order [31], FCC decided to not allocate any spectrum for licensed operation in the 5.925-7.125 GHz frequency range.
[bookmark: _Toc145512962]4.2.1.3	Unlicensed operations
[bookmark: _Toc145512963]4.2.1.3.0	Overview
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 adopted in the Report and Order [31], the Commission decided 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 further authorized:
-	Unlicensed standard-power access points in the U-NII-5 and U-NII-7 bands through use of an Automated Frequency Coordination (AFC).
-	Unlicensed indoor low-power access point in the entire 6 GHz band, opening up 320 MHz channels operating in that band.
[bookmark: _Toc145512964]4.2.1.3.1	Standard-power operations
U-NII-5 and U-NII-7 bands are 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. 
Table 4.2.1.3.1-1 lists power characteristics of unlicensed devices for standard-power operation.
Table 4.2.1.3.1-1: Devices maximum power for standard-power operations
	
	Maximum EIRP
	Maximum EIRP power spectral density

	Standard-Power Access Points
(AFC controlled)
	36 dBm
	23 dBm/MHz

	Client devices connected to standard power access point
	30 dBm
	17 dBm/MHz



The Commission mandated to implement an automated frequency coordination (AFC) process for unlicensed use to protect incumbents. The AFC will use a centralized model.
Prior to any operation, standard-power access points (APs) access the AFC system to determine the authorized frequencies and their associated maximum permissible power level at AP’s geographic coordinates. Note that the list of available frequency ranges will not only be determined based on the AP’s maximum permissible power (36dBm), but also for lower power levels (down to 21 dBm by step of maximum 3 dB).
APs may transmit only on frequencies indicated as being available by the 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 (i.e. the Universal Licensing System, plus other information collected from Canada and Mexico to protect operations at the borders) and use it to determine frequency availability for APs based on FCC specified protection criteria.
The Commission listed several characteristics of the AFC (e.g., device registration to AFC, access security, fees to get information), what information should be managed (available frequencies, exclusion zone and how they will be determined) and how they should be maintained (information update, regular inquiry from devices). The Commission decided this AFC system will be operated by entities designated by the FCC Chief of the Office of Engineering and Technology.
Note that it’s expected the standard-power access point’s location and height from the ground 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.
[bookmark: _Toc145512965]4.2.1.3.2	Low-power operations
Low power indoor operations are also allowed in the entire 6 GHz band (U-NII-5, U-NII-6, U-NII-7 and U-NII-8).
U-NII-6 and U-NII-8 are currently used for mobile operations (broadcast stations, programming networks, …), the Commission has then mandated that unlicensed use in these bands will 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. 2-1 lists power characteristics of unlicensed devices for low-power operation.
Table 4.2.1.3.2-1: Devices maximum power for low-power operations
	
	Maximum EIRP
	Maximum EIRP power spectral density

	Low power Access point (indoor only)
	30 dBm
	5 dBm/MHz

	Client devices connected to low  power access point
	24 dBm 
	-1 dBm/MHz



Without AFC control, operations are limited to low power indoor, using a contention-based protocol. The access point devices cannot be weather resistant and shall have integrated antennas (prohibiting connection to other antennas).
Operations in moving vehicles (cars, trains, aircraft) and drones are prohibited, with one exception in the U-NII-5 band for large passenger aircraft operating over 10,000 feet.
4.2.1.3.2a	Very low-power operations
On September 2023, FCC decided to permit very low-power operation in the following bands: U-NII-5 and U-NII-7. The very low power devices will be permitted to operate anywhere, indoors and outdoors, without being under the control of a frequency coordination system. The VLP devices is required to employ transmit power control, is not permitted to operate as part of a fixed outdoor infrastructure, and is required to prioritize operations above 6105MHz prior to operating between 5925MHz and 6105MHz.
Table 4.2.1.3.2a-1 lists power characteristics of unlicensed devices for low-power operation.
Table 4.2.1.3.2a-1: Devices maximum power for very low-power operations
	
	Maximum EIRP
	Maximum EIRP power spectral density

	Very low-power device
	14 dBm
	-5 dBm/MHz





[bookmark: _Toc145512966]4.2.1.3.3	Common requirements to the entire 6GHz band
The emission limits outside the U-NII-5 and U-NII-8 bands is -27dBm/MHz EIRP.
In the U-NII-5 through U-NII-8 bands, the emission mask shall comply with:
-	20 dB PSD suppression at one megahertz of channel edge.
-	28 dB PSD suppression at one channel bandwidth from the channel centre.
-	40 dB PSD suppression at 1.5 channel bandwidth from the channel centre.


-------------------------------------------------- next section --------------------------------------------------
[bookmark: _Toc137537631]4.5	Regulatory parameters comparative for license-exempt
The following table 4.5-1 compares the regulatory parameters for spectrum allocated to license-exempt.
Table 4.5-1: Comparative of the regulatory parameters for license-exempt
	Region
	Country
	Permissible operation
(Note 1)
	Frequency range
	Maximum mean EIRP for in-band emissions
	Maximum mean EIRP density for in-band emissions
	Maximum mean EIRP density for out-of-band emissions

	Region 1
	EU/CEPT
	LPI (see 4.1.1)
	5945 – 6425MHz
	23dBm
	10dBm/MHz
	-22 dBm/MHz 
(below 5935MHz)

	
	
	VLP (see 4.1.1)
	
	14dBm
	1dBm/MHz
10dBm/MHz (for the narrowband usage)
	-45 dBm/MHz
(below 5935MHz); 

	
	UK
	LPI (see 4.1.3)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	In accordance with directive 2014/53/EC

	
	
	VLP (see 4.1.3)
	
	14dBm
	
	

	
	UAE
	LPI (see 4.1.5)
	5925 – 6425MHz
	24 dBm
	
	

	
	Morocco
	LPI (see 4.1.7)
	5925 – 6425MHz
	23 dBm
	
	

	
	
	VLP (see 4.1.7)
	
	14 dBm
	
	

	
	Saudi Arabia
	LPI (see 4.1.4)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	10dBm/MHz
	

	
	Kenya
	LPI (see 4.1.8)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	

	
	
	VLP (see 4.1.8)
	
	14dBm
	1dBm/MHz
	

	
	Qatar
	LPI (see 4.1.9)
	5925 – 6425MHz
	23dBm
	
	

	
	
	VLP (see 4.1.9)
	
	14dBm
	
	

	
	Jordan
	LPI (see 4.1.10)
	5925 – 6425MHz
	23dBm
	
	

	
	
	VLP (see 4.1.10)
	
	14dBm
	
	

	
	Russian Federation
	LPI (see 4.1.11)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	

	
	
	VLP (see 4.1.11)
	
	14dBm
	1dBm/MHz
	

	
	South Africa
	LPI (see. 4.1.12)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	In accordance with ETSI EN 303 687

	
	
	VLP (see 4.1.12)
	
	14dBm
	1dBm/MHz
	

	Region 2
	US
	SP (see 4.2.1)
	5925 – 6425MHz
6525 – 6875MHz
	36dBm (AP)
30dBm (CL)
	23dBm/MHz (AP)
17dBm/MHz (CL)
	-27 dBm/MHz
(outside operational range)

	
	
	LPI (see 4.2.1)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5 dBm/MHz (AP)
-1 dBm/MHz (CL)
	

	
	
	VLP (see 4.2.1)
	5925 – 6425MHz
6525 – 6875MHz
	14dBm
	-5dBm/MHz
	

	
	Canada
	SP (see 4.2.2)
	5925-6875 MHz
	36dBm
	23dBm/MHz
	

	
	
	LPI (see 4.2.2)
	5925-7125 MHz
	30dBm
	5 dBm/MHz
	

	
	
	VLP (see 4.2.2)
	
	14dBm
	-8dBm/MHz
	

	
	Brazil
	LPI (see 4.2.3)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	
	
	VLP (see 4.2.3)
	
	17 dBm
	-5 dBm/MHz
	

	
	Peru
	LPI (see 4.2.4)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	

	
	Chile
	LPI (see 4.2.5)
	5925 – 6425MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	

	
	
	VLP (4.2.5)
	
	17 dBm
	
	

	
	Costa Rica
	LPI (see 4.2.8)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	
	

	
	
	VLP (see 4.2.8)
	
	14dBm 
	
	

	
	Colombia
	LPI (see 4.2.9)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	
	Dominican Republic
	LPI (see 4.2.10)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	8dBm/MHz (AP)
2dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	
	
	VLP (see 4.2.10)
	
	14dBm
	-8dBm/MHz
	

	
	Argentina
	LPI (see 4.2.11)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	Region 3
	South Korea
	LPI (see 4.3.2)
	5925 – 7125MHz
	24dBm
	2dBm/MHz
	-27 dBm/MHz (outside operational range)

	
	
	VLP (see 4.3.2)
	5925 – 6425MHz
	14dBm
	1dBm/MHz
	-34 dBm/MHz (outside operational range of the VLP mode)

	
	Hong Kong
	LPI (see 4.3.3)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	In accordance with ETSI EN 303 687

	
	
	VLP (see 4.3.3)
	
	14dBm
	1dBm/MHz
	

	
	Australia
	LPI (see 4.3.4)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	

	
	
	VLP (see 4.3.4)
	
	14dBm
	1dBm/MHz
	

	
	New Zealand
	LPI (see 4.3.5)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	

	
	
	VLP (see 4.3.5)
	
	14dBm
	1dBm/MHz
	

	
	Japan
	LPI (see 4.3.6)
	5925 – 6425MHz
	23dBm
	
	-27dBm/MHz (below 5925MHz)
-13dBm/MHz and 
-19dBm/MHz (above 6425MHz)

	
	
	VLP (see 4.3.6)
	
	14dBm
	
	-37dBm/MHz (below 5925MHz)
-13dBm/MHz and 
-19dBm/MHz (above 6425MHz)

	
	Malaysia
	LPI (see 4.3.7)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	

	
	
	VLP (see 4.3.7)
	
	14dBm
	1dBm/MHz
10dBm/MHz (for the narrowband usage)
	

	
	Singapore
	LPI (see 4.3.8)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	

	
	
	VLP (see 4.3.8)
	
	14dBm
	1dBm/MHz
	

	Note 1:	For the exact conditions of operation, refer to the sub-clause which is mentioned in parenthesis (e.g. for the exact conditions for operating SP in US, refer to sub-clause 4.2.1.)
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