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This document provides a summary of spectrum availability and regulatory requirements for USA, Europe/CEPT and India per objective #1 as described in [1].
Note that we provide information for the range 52.6 GHz – 114.25 GHz, as discussed in [3, 4].
Spectrum availability and regulatory requirements
The following spectrum availability and regulatory requirements have been summarized for USA, Europe/CEPT and India.


USA
Table 1.  USA – Regulatory Requirements for Available and Potential Spectrum between 52.6 GHz and 114.25 GHz
	Frequency band
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	
	57 – 71 GHz
	The average power of any emission shall not exceed 40 dBm and the peak power of any emission shall not exceed 43 dBm

For fixed point-to-point transmitters located outdoors, the average power of any emission shall not exceed 82 dBm, and shall be reduced by 2 dB for every dB that the antenna gain is less than 51 dBi. The peak power of any emission shall not exceed 85 dBm, and shall be reduced by 2 dB for every dB that the antenna gain is less than 51 dBi.

	No requirement
	Fundamental emissions must be contained within the frequency bands specified in this section during all conditions of operation.
	Unlicensed band
	See Note 1 for spurious emissions



	
	71-76 GHz

& 

81-86GHz

(Fixed Microwave Services)
	Maximum allowable EIRP= 55 dBW

Maximum power limit = 5dBW

Transmitter maximum power spectral density (PSD)= 150 mW/100 MHz

Minimum antenna gain: 43 dBi

Antenna gain less than 50 dBi (but greater than or equal to 43 dBi) is permitted only with a proportional reduction in maximum authorized EIRP in a ratio of 2 dB of power per 1 dB of gain, so that the maximum allowable EIRP (in dBW) for antennas of less than 50 dBi gain becomes + 55−2(50-G), where G is the antenna gain in dBi.

Minimum spectral efficiency: 0.125 bits/s/Hz
	Sharing and coordination among non-government licensees and between non-government and government services.
	5GHz


	Lightly licensed, First, a
licensee applies for a non-exclusive nationwide license; second, the licensee registers individual point-topoint
links with a database manager. Registration process verifies 
potential for harmful interference to or from all previously registered non-government links.
	An entity may request any portion of the 71-76 GHz and 81-86 GHz bands, up to 5 gigahertz in each segment for a total of 10 gigahertz.


	
	92-95 GHz

(Fixed Microwave Services)
	Maximum allowable EIRP= 55 dBW

Minimum antenna gain: 50 dBi

Minimum spectral efficiency: 1.0 bits/s/Hz 
	Sharing and coordination among non-government licensees and between non-government and government services.
	Maximum bandwidth is licensed in one segment of 2 GHz from 92-94 GHz and one 0.9 GHz segment from 94.1 to 95 GH
	Lightly licensed.
First, a
licensee applies for a non-exclusive nationwide license; second, the licensee registers individual point-topoint
links with a database manager. Registration process verifies 
potential for harmful interference to or from all previously registered non-government links.
	The 92-95 GHz band is divided into three segments: 92.0-94.0 GHz and 94.1-95.0 GHz for non-government and government users, and 94.0-94.1 GHz for Federal Government use (for radioastronomy use, to be excluded from the study).

Pairing is allowed and segments may be aggregated without limit. 

The 70 & 80GHz bands can be included for a possible 12.9 gigahertz maximum aggregation. 

	
	92-95 GHz
(Unlicensed)
	The average power density of any emission, measured during the transmit interval, shall not exceed 9 uW/sq. cm, as measured at 3 meters from the radiating structure, and the peak power density of any emission shall not exceed 18 uW/sq. cm, as measured 3 meters from the radiating structure.
	No requirement
	Fundamental emissions must be contained within the frequency bands specified in this section during all conditions of operation.
	Unlicensed band
Indoor only
	See Note 1

	
	95-100 GHz, 102-109.5 GHz, 
111.8-114.25 GHz 

	Rules being defined by FCC as part of ther Spectrum Horizons 95-275GHz proceeding
	Rules being defined by FCC as part of ther Spectrum Horizons 95-275GHz proceeding
	Rules being defined by FCC as part of ther Spectrum Horizons 95-275GHz proceeding
	Licensed
	There are passive services like
radio astronomy service (RAS), Earth exploration-satellite service (EESS) (passive), and space
research service (SRS) (passive) in the gaps (100-102GHz and 109.5-111.8 GHz) between bands considered
 
See Note 2



Note 1:
(1) The power density of any emissions outside the 57-71 GHz band shall consist solely of spurious emissions. 
(2) Radiated emissions below 40 GHz shall not exceed the general limits in § 15.209. (see https://www.law.cornell.edu/cfr/text/47/15.209 ) 
(3) Between 40 GHz and 200 GHz, the level of these emissions shall not exceed 90 pW/cm 2 at a distance of 3 meters.

Note 2:
On February 22nd, 2018, the FCC adopted their Spectrum Horizons Notice of Proposed Rulemaking (NPRM) that seeks comment on:bands above 95GHz; A mmW coalition [6] has been active in this proceeding and has petitioned FCC to include these passive bands (100-102GHz and 109.5-111.8 GHz), and other passive bands above 114.25GHz for consideration for terrestrial fixed and mobile use. If aproved, then the whole 95-114.25GHz range could be available in USA.

Europe and CEPT
Table 2. Europt/CEPT – Regulatory Requirements for Available and Potential Spectrum between 52.6 GHz and 114.25 GHz
	Frequency band
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	
	57 – 66 GHz
	40 dBm mean e.i.r.p.. This refers to the highest power level of the transmitter power control range during
the transmission burst if transmitter power control is implemented
	Adequate spectrum sharing mechanism (e.g. Listen-before-Talk,
Detect-And-Avoid) shall be implemented by the equipment
	Not specified
	
	The maximum mean e.i.r.p. density is limited to 13 dBm/MHz. Point-to-point links of the Fixed
Service are regulated by ECC/REC/ (05)02 and
ECC/REC/ (09)01

	
	66 – 71 GHz 
	To be defined 
	To be defined
	To be defined
	To be defined
	

	
	71-76 GHz
& 
81-86GHz

(Fixed Services)
	Maximum power limit= 30dBm

Maximum EIRP= 85dBm (55 dBW)

Minimum antenna gain= Pout (dBm) + 15; or 38 (whichever is the greater)

maximum antenna gain= 85-Pout(dBm)

Provision for reduced EIRP, see ETSI EN 302 217

Minimum spectral efficiency, see ETSI Radio Interface capacity (RIC)

Complete set of specification, ETSI EN 302 217 part 2-2 and part 3  
	Access to the frequency bands by Authorization regimes or by Block assignment/auction regimes

.
	An aggregation of 250 MHz channels for wider channels as defined in ECC/REC/(05)07 (channel arrangements for channel sizes ranging from 250 to 4750 MHz)

	To assist the planning of fixed links, self-coordination approach, similar to the “light licensing”, described in ECC Report 80 [can be considered.
	


	
	92-94 GHz, 94.1-100 GHz, 
102-109.5 GHz and 
111.8-114.25 GHz 
	For Fixed Service, defined in ECC Recommendation (18)02
	For Fixed Service, defined in ECC Recommendation (18)02
	Radio frequency channel/block arrangements for Fixed Service are defined in ECC Recommendation (18)02
	The choice of the appropriate assignment method and licensing regime for Fixed Service remains a decision for national administrations, based on several technical and not technical factors
	To assist the planning of fixed links, self-coordination approach, similar to the “light licensing”, described in ECC Report 80 can be considered.




India
The Government of India Ministry of Communications’ Telecommunications Department has recently released a national frequency allocation plan [2].   Table 3 is populated per this plan.  For frequencies > 52.6 GHz, the power requirements, spectrum access, modulation and occupied bandwidth remain undefined.  The NFAP is released typically every 3 to 4 years and the next one is not expected until after 2020.  
Table 3. India – Regulatory Requirements for Available and Potential Spectrum between 52.6 GHz and 114.25 GHz
	Frequency band
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	
	56.9 – 59.3 GHz
	Not defined
	Not defined
	Not defined
	-ESS (Passive)
-Space Research (Passive)
- Fixed
- Mobile
	 

	
	59.3 – 71 GHz
	Not defined
	Not defined
	Not defined
	-Fixed
-Inter-satellite
-Mobile
-Radiolocation
-Space Research
	

	
	71 – 78 GHz
	Not defined
	Not defined
	Not defined
	-fixed satellite(space-to-earth)
-Fixed
-Broadcasting
-Space Research
-Radio astronomy
	

	
	78 – 86 GHz
	Not defined
	Not defined
	Not defined
	-Radiolocation
-Amateur Satellite
-Radio astronomy
-Space Research (Space-to-Earth)
-Fixed
-Mobile
	

	
	86-95 GHz
	Not defined
	Not defined
	Not defined
	-Earth Exploration Satellite
-Radio astronomy
-Space Research
	

	
	95-111.8 GHz
	Not defined
	Not defined
	Not defined
	-Fixed
-Mobile
-Radio Atronomy
-Radiolocation
-Radionavigation
-Radionavigation-satellite
-Space research
	

	
	111.8-114.25 GHz
	Not defined
	Not defined
	Not defined
	-Fixed
-Mobile
-Radio astronomy
-Space Research
Inter satellite
	






Summary
This document provides a summary of spectrum availability and regulatory requirements for USA, Europe/CEPT and India.
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