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1. Introduction
In this contribution, we provide spectrum availability and regulatory requirement survey for spectrum above 52.6GHz for the following countries:
· U.S.A.
· South Africa
· South Korea
· Canada

2. Survey Summary
2.1 Spectrum Availability in U.S.A.
Table 1 shows the spectrum allocations for U.S.A. for frequency between 52.6GHz and 100GHz. Primary services are listed in “capitals:”, e.g., MOBILE, and secondary services are listed in “normal characters;” e.g. Amateur. The FCC rules part(s) and additional requirements are rules and regulations that pertain to specified frequency ranges and detailed description of the rules and regulations are listed in FCC code of federal regulations Title 47 Part 2.
[bookmark: _Ref531386238]Table 1. U.S.A spectrum allocation between 52.6 GHz and 100 GHz
	Frequency [GHz]
	Allocations
	Governing FCC Rule Part(s)

	52.6-54.25

	EARTH EXPLORATION-SATELLITE (passive)
SPACE RESEARCH (passive)
	General Rules and Regulations (2.105 -US246)

	54.25-55.78

	EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE  
SPACE RESEARCH (passive)
	Satellite Communications (25)
General Rules and Regulations (2.105 -5.556A)

	55.78-56.9

	EARTH EXPLORATION-SATELLITE (passive)
FIXED  
INTER-SATELLITE  
MOBILE  
SPACE RESEARCH (passive)
	Satellite Communications (25)
General Rules and Regulations (2.105 -US353, US532, US379, 5.556A, 5.558)

	56.9-57
	EARTH EXPLORATION-SATELLITE (passive)
FIXED
MOBILE  SPACE RESEARCH (passive)
	General Rules and Regulations (2.105 - US532, 5.558)


	57-58.2

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
INTER-SATELLITE  
MOBILE
SPACE RESEARCH (passive)
	RF Devices (15)
Satellite Communications (25) 
General Rules and Regulations (2.105 -US532, 5.556A, 5.558)

	58.2-59

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
MOBILE
SPACE RESEARCH (passive)
	RF Devices (15)
General Rules and Regulations (2.105 -US353, US354)

	59-59.3

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
MOBILE  
RADIOLOCATION  
SPACE RESEARCH (passive)
	RF Devices (15)
General Rules and Regulations (2.105 -US353, 5.558, 5.559)

	59.3-64

	FIXED
MOBILE  
RADIOLOCATION
	RF Devices (15)
ISM Equipment (18)
General Rules and Regulations (2.105 -5.138,  US353, 5.559, 5.558)

	64-65

	FIXED
MOBILE except aeronautical mobile
	RF Devices (15)

	65-66
	EARTH EXPLORATION-SATELLITE
FIXED
INTER-SATELLITE
MOBILE except aeronautical mobile
SPACE RESEARCH
	RF Devices (15)
Satellite Communications (25)

	66-71

	INTER-SATELLITE
MOBILE  
MOBILE-SATELLITE
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
	RF Devices (15)
Satellite Communications (25) 
General Rules and Regulations (2.105 -5.554, 5.553, 5.558)

	71-74

	FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE
MOBILE-SATELLITE (space-to-Earth)
	Fixed Microwave (101)
General Rules and Regulations (2.105 -US389)

	74-76
	FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE
BROADCASTING
BROADCASTING-SATELLITE
Space research (space-to-Earth)
	RF Devices (15)
Fixed Microwave (101)
General Rules and Regulations (2.105 -US389)

	76-77

	RADIO ASTRONOMY
RADIOLOCATION
Amateur
Space research (space-to-Earth)
	RF Devices (15)
Personal Radio (95)
Amateur Radio (97)
General Rules and Regulations (2.105 -US342)

	77-81

	RADIO ASTRONOMY
RADIOLOCATION
Amateur
Amateur-satellite
Space research (space-to-Earth) 
	RF Devices (15)
Personal Radio (95)
Amateur Radio (97)
General Rules and Regulations (2.105 -5.560, US342)

	81-84

	FIXED
FIXED-SATELLITE (Earth-to-space)  
MOBILE
MOBILE-SATELLITE (Earth-to-space)
RADIO ASTRONOMY
Space research (space-to-Earth)
	
RF Devices (15)
Fixed Microwave (101)
General Rules and Regulations (2.105 -US161, US342, US389, US297)

	84-86

	FIXED
FIXED-SATELLITE (Earth-to-space)
MOBILE
RADIO ASTRONOMY
	RF Devices (15)
Fixed Microwave (101)
General Rules and Regulations (2.105 -US161, US342, US389)

	86-92
	EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
	RF Devices (15)
Fixed Microwave (101)
General Rules and Regulations (2.105 -US246, US74)

	92-94

	FIXED 
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
	RF Devices (15)
Fixed Microwave (101)
General Rules and Regulations (2.105 -US161, US342)

	94-94.1

	RADIOLOCATION
Radio astronomy
	RF Devices (15) 
General Rules and Regulations (2.105 -5.562A)

	94.1-95

	FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
	RF Devices (15)
Fixed Microwave (101)
General Rules and Regulations (2.105 -US161, US342)

	95-100

	FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
	General Rules and Regulations (2.105 -5.554, US342)



Among the spectrum allocations for U.S.A., frequency ranges 57GHz to 71GHz are available for mobile use as part of unlicensed spectrum regulated by Title 47 Part 15 of the FCC regulations. Frequency ranges 92 to 95 GHz are available for fixed indoor wireless use as part of unlicensed spectrum regulated by Title 47 Part 15 of the FCC regulations. Frequency ranges 71GHz to 74GHz, 81GHz to 86GHz, and 92GHz to 95GHz are available for mobile use as part of licensed spectrum using universal licensing system regulated by Title 47 Part 101 of the FCC regulations.
The 70/80/90GHz bands in US are licensed on the basis of non-exclusive nationwide licenses. There is no limit to the number of non-exclusive nationwide licenses that may be granted for these bands, and these licenses will serve as a prerequisite for registering individual links. An entity may request any portion of the 71-76GHz and 81-86GHz bands, up to 5 gigahertz in each segment for a total of 10 gigahertz. Licensees are also permitted to register smaller segments. The 92-95GHz band is divided into three segments: 92.0-94.0GHz and 94.1-95.0 GHz for non-government and government users, and 94.0-94.1 GHz for Federal Government use. Pairing is allowed and segments may be aggregated without limit (possible 12.9 gigahertz maximum aggregation). Licensees may use the 70GHz, 80GHz and 90GHz bands for any point-to-point, non-broadcast service. The segments may be unpaired or paired, but paring will be permitted only in a standardized manner (e.g., 71-72.25GHz may be paired only with 81-82.25GHz, and so on).

2.2 Regulatory Requirements of Bands Available for Fixed/Mobile Use in U.S.A.
Table 2 shows regulatory requirements for frequency ranges that are designed for mobile use between 52.6GHz and 100GHz in U.S. It should be noted that no channel occupancy time, occupied channel bandwidth, and listen-before-talk requirements exist for unlicensed operations in above 52.6GHz.
[bookmark: _Ref531386222]Table 2. U.S.A. regulatory requirements for frequency between 52.6GHz and 100GHz that are available for fixed and mobile use
	Frequency band [GHz]
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Additional Notes

	
	57 – 71
	Max avg, EIRP 40dBm
Max peak EIRP 43dBm

If emission-BW is less than 100 MHz, max peak conducted output power is {500mW * emission-BW / 100MHz} [Note 1]
Otherwise, max peak conducted output power is 500mW
	No requirements.
	No specified requirements.
	Equipment other than fixed outdoor.
[Note 4]

	Unlicensed.

Note 2
Note 3
Note 10

	
	57 – 71
	Max avg. EIRP (82 – 2N) dBm
Max peak EIRP (85 – 2N) dBm.
N = max(0, 51 dBi – antenna-gain)

If emission-BW is less than 100 MHz, max peak conducted output power is {500mW * emission-BW / 100MHz} [Note 1]
Otherwise, max peak conducted output power is 500mW
	No requirements.
	No specified requirements.
	Fixed outdoor equipment
	Unlicensed.

Note 10

	
	71 – 76
	Max EIRP 55dBW, 
Max Tx Power 5dBW
Max Tx PSD 150mW/100MHz
[Note 8] [Note 9]
	N/A
	Max of 5 GHz [Note 5]
	Any point-to-point, non-broadcast service
	Licensed

	
	81 – 86
	Max EIRP 55dBW
Max Tx power 5dBW
Max Tx PSD 150mW/100MHz
[Note 8] [Note 9]
	N/A
	Max of 5 GHz [Note 5]
	Any point-to-point, non-broadcast service
	Licensed

	
	92 – 94
	Max EIRP 55dBW
[Note 8] [Note 9]
	N/A
	Max of 2 GHz [Note 5]
	Any point-to-point, non-broadcast service
	Licensed

	
	94 – 94.1
	Max EIRP 55dBW
[Note 8] [Note 9]
	N/A
	
	Any point-to-point, non-broadcast service
(Government use only)
	Licensed

	
	94.1 – 95
	Max EIRP 55dBW
[Note 8] [Note 9]
	N/A
	Max of 0.9 GHz [Note 5]
	Any point-to-point, non-broadcast service
	Licensed

	
	92 – 95
	Max avg. PSD 9uW/sq.cm [Note 6]
Max peak PSD 18uW/sq. cm [Note 6]
Max Tx power 500mW
	No requirements.
	No specified requirements.
	Fixed Indoor Only
	Unlicensed. 
Note 2
Note 7
Note 10

	Note 1: Emission bandwidth is defined as the instantaneous frequency range occupied by a steady state radiated signal with modulation, outside which the radiated power spectral density never exceeds 6 dB below the maximum radiated power spectral density in the band, as measured with a 100kHz resolution bandwidth spectrum analyzer. The center frequency must be stationary during the measurement interval, even if not stationary during normal operation (e.g., for frequency hopping devices). Peak transmitter conducted output power shall be measured with an RF detector that has a detection bandwidth that encompasses the 57-71GHz band and that has a video bandwidth of at least 10MHz.

	Note 2: The power density of any emissions outside the 57-71GHz band shall consist solely of spurious emissions. Radiated emissions below 40GHz shall not exceed the general limits of 5 uV/m measured at a distance of 3 m. Between 40 GHz and 200 GHz, the level of these emissions shall not exceed 90 pW/cm2 at a distance of 3m. The levels of the spurious emissions shall not exceed the level of the fundamental emission.

	Note 3: Equipment is presumed to operate over the temperature range −20 to + 50 degrees Celsius with an input voltage variation of 85% to 115% of rated input voltage, unless justification is presented to demonstrate otherwise.

	Note 4: Operation on aircraft is permitted under the following conditions: (1) when the aircraft is on the ground, and (2) while airborne, only in closed exclusive on-board communication networks within the aircraft, with the following exceptions: (i) Equipment shall not be used in wireless avionics intra-communication (WAIC) applications where external structural sensors or external cameras are mounted on the outside of the aircraft structure. (ii) Equipment shall not be used on aircraft where there is little attenuation of RF signals by the body/fuselage of the aircraft. These aircraft include, but are not limited to, toy/model aircraft, unmanned aircraft, crop-spraying aircraft, aerostats, etc.

	Note 5: Licensees are also permitted to register smaller bandwidth segments and segments may be aggregated without limit (up to 12.9 gigahertz maximum aggregation).

	Note 6: measured at 3 meters from the radiating structure.

	Note 7: The use of outdoor mounted antennas, e.g., antennas mounted on the outside of a building or on a telephone pole, or any other outdoors infrastructure is prohibited. The emissions from equipment operated under this section shall not be intentionally directed outside of the building in which the equipment is located, such as through a window or a doorway. Spurious emission Between 40 GHz and 200 GHz, the level of these emissions shall not exceed 90 pW/cm2 at a distance of 3 meters.

	Note 8: The mean power of emissions must be attenuated below the mean output power of the transmitter in any 1 MHz band by A, where A = max{56, 11 + 0.4*(P-50) + 10*log10(B) } dB and A = Attenuation (in decibels) below the mean output power level, P = Percent removed from the center frequency of the transmitter bandwidth and between 50 and 250 percent, and B = Authorized bandwidth in MHz. Attenuation to an absolute power of less than -13dBm/1MHz is not required.

	Note 9: Unless otherwise authorized upon specific request by the applicant, each station authorized must employ a directional antenna adjusted with the center of the major lobe of radiation in the horizontal plane directed toward the receiving station with which it communicates: provided, however, where a station communicates with more than one point, a multi- or omni-directional antenna may be authorized if necessary. Fixed stations must employ transmitting and receiving antennas (excluding second receiving antennas for operations such as space diversity) meeting the appropriate performance indicated in table below.
	Frequency (GHz)
	Max BW to 3 dB points (included angle in degrees)
	Min antenna gain (dBi)
	Min radiation suppression to angle in degrees from centerline of main beam in (dB)

	
	
	
	5° to10°
	10° to 15°
	15° to 20°
	20° to 30°
	30° to 100°
	100° to 140°
	140° to 180°

	71 - 76
(co-polar)
	1.2
	43
	35
	40
	45
	50
	50
	55
	55

	71 - 76
(cross-polar)
	1.2
	43
	45
	50
	50
	55
	55
	55
	55

	81 – 86
(co-polar)
	1.2
	43
	35
	40
	45
	50
	50
	55
	55

	81 – 86
(cross-polar)
	1.2
	43
	45
	50
	50
	55
	55
	55
	55

	92 - 95
	0.6
	50.0
	36
	40
	45
	50
	55
	55
	55


Other than frequency 92 to 95 GHz, the 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. In addition, antennas in these bands must meet two additional standards for minimum radiation suppression: At angles between 1.2 and 5 degrees from the centerline of the main beam, co-polar discrimination must be G−28, where G is the antenna gain in dBi; and at angles of less than 5 degrees from the centerline of main beam, cross-polar discrimination must be at least 25 dB.

	Note 10: Any transmitter that has received the necessary FCC equipment authorization may be mounted in a group installation for simultaneous operation with one or more other transmitter(s) that have received the necessary FCC equipment authorization, without any additional equipment authorization. However, no transmitter may be equipped with external phase-locking inputs that permit beam-forming arrays to be realized.




2.3 Spectrum Availability in South Africa
Table 3 shows summary of the spectrum allocations for South Africa for frequency between 52.6GHz and 100GHz, based on [3]. Primary services are listed in “capitals:”, e.g., MOBILE, and secondary services are listed in “normal characters;” e.g. Amateur. 
[bookmark: _Ref531386199]Table 3. South Africa spectrum allocation between 52.6 GHz and 100 GHz
	Frequency [GHz]
	Allocations
	Notes and ITU Radio Regulations Footnotes

	52.6-54.25

	EARTH EXPLORATION-SATELLITE (passive)
SPACE RESEARCH (passive)
	5.340, 5.556;

	54.25-55.78

	EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE  
SPACE RESEARCH (passive)
	5.556A;

	55.78-56.9

	EARTH EXPLORATION-SATELLITE (passive)
FIXED  
INTER-SATELLITE  
MOBILE  
SPACE RESEARCH (passive)
	5.557A, NF14, 5.556A, 5.558, 5.547;

	56.9-57
	EARTH EXPLORATION-SATELLITE (passive)
FIXED
INTER-SATELLITE
MOBILE  SPACE RESEARCH (passive)
	NF14, 5.558, 5.547;

	57-58.2

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
INTER-SATELLITE  
MOBILE
SPACE RESEARCH (passive)
	NF14, 5.556A, 5.558;

	58.2-59

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
MOBILE
SPACE RESEARCH (passive)
	NF14, 5.547, 5.556

	59-59.3

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
MOBILE  
INTER-SATELLITE  
RADIOLOCATION  
SPACE RESEARCH (passive)
	5.556A, 5.558

	59.3-64

	FIXED
MOBILE
INTER-SATELLITE  
RADIOLOCATION
	5.558, 5.559
The band 61-61.5 GHz is designated for ISM applications (5.138). The band 59 - 61 GHz reserved for government use.

	64-65

	FIXED
INTER-SATELLITE  
MOBILE except aeronautical mobile
	5.547, 5.556

	65-66
	EARTH EXPLORATION-SATELLITE
FIXED
INTER-SATELLITE
MOBILE except aeronautical mobile
SPACE RESEARCH
	5.547

	66-71

	INTER-SATELLITE
MOBILE  
MOBILE-SATELLITE
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
	5.553, 5.558, 5.554

	71-74

	FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE
MOBILE-SATELLITE (space-to-Earth)
	Paired with 81 – 86 GHz.

	74-76
	FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE
BROADCASTING
BROADCASTING-SATELLITE
Space research (space-to-Earth)
	5.561
Paired with 81 – 86 GHz.

	76-77.5
	RADIO ASTRONOMY
RADIOLOCATION
Amateur
Amateur-satellite
Space research (space-to-Earth)
	5.149
Radio Frequency Spectrum Regulations as amended (Annex B) (GG. No. 38641, 30 March 2015) [4].

	77.5-78
	AMATEUR
AMATEUR-SATELLITE
Radio astronomy
Space research (space-to-Earth)
	5.149

	78-79
	RADIOLOCATION
Amateur
Amateur-satellite
Space research (space-to-Earth)
	5.149, 5.560

	79-81

	RADIO ASTRONOMY
RADIOLOCATION
Amateur
Amateur-satellite
Space research (space-to-Earth) 
	5.149

	81-84

	FIXED
FIXED-SATELLITE (Earth-to-space)  
MOBILE
MOBILE-SATELLITE (Earth-to-space)
RADIO ASTRONOMY
Space research (space-to-Earth)
	5.338A, NF14, 5.149, 5.561A
Paired with 71-76 GHz.

	84-86

	FIXED
FIXED-SATELLITE (Earth-to-space)
MOBILE
RADIO ASTRONOMY
	5.561B, 5.338A, NF14

	86-92
	EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
	5.340

	92-94

	FIXED 
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
	5.149

	94-94.1

	RADIOLOCATION
Radio astronomy
	5.562, 5.562A

	94.1-95

	FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
	NF14, 5.149

	95-100

	FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
	5.149, 5.554


Note NF14: The frequency bands 71GHz – 76GHz paired with 81GHz – 86GHz are allocated to the fixed services and is earmarked for very high capacity Broadband Fixed Wireless Systems over very short hop lengths. Radio frequency channel arrangements for fixed service systems operating in the bands 71-76GHz and 81-86GHz are according to the Radio Frequency Spectrum Regulations (GG. No.38641, 30 March 2015) [4].

The use of E-band, 73.375 – 75.875GHz paired with 83.375 – 85.375GHz, is based on point-to-point light-licensing in units of 2 x 250 MHz channels. The band is segmented into two blocks, Block A and Block B. Block A is for self-co-ordinated spectrum. Block B is for ICASA-coordinated spectrum. The channel allocations for Block A and B are shown in Figure 1.
[image: ]
[bookmark: _Ref531390502][bookmark: _Ref531390480]Figure 1. South Africa E-band channel arrangements (from [5])

2.4 Regulatory Requirements of Bands Available for Fixed/Mobile Use in South Africa
Table 4 shows regulatory requirements for frequency ranges that are designed for mobile use between 52.6GHz and 100GHz in South Africa based on [4] and [5]. 
[bookmark: _Ref531386189]Table 4. South Africa regulatory requirements for frequency between 52.6GHz and 100GHz 
	Frequency band [GHz]
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Additional Notes

	
	57 – 64
	Max EIRP 55dBm
Max Tx power 10dBm.
Min antenna gain 30dBi.
	No requirements.
	
	Point-to-point links

	Unlicensed.
Use EN 305 550 standard.

	
	57 – 66
	Max EIRP 40dBm
	The use of these systems is as described in ITU-R Report ITU-R M.2227 and Recommendation
ITU-R M.2003.
	
	Multi-gigabit wireless systems. Fixed outdoor installers are not allowed. 

	Unlicensed.
Use EN 302 567 standard.

	
	76 – 77
	Max peak power 55dBm
	No duty cycle restriction.
No channel spacing.
	
	RTTT radar
	Use EN 300 091, EN 301 489-1,3, and EN60950 standard

	
	71 – 76
	Max Tx power 35 dBm..
Max EIRP 85dBm (Gant > 55dBi), 
Max EIRP 85 – (55-Gant) dBm (55dBi ≥ Gant > 45 dBi), and
Max EIRP 75 – 2*(45-Gant) (45dBi ≥ Gant > 38 dBi),
where Gant: antenna gain.
Max PSD 150mW/100MHz.
Min antenna gain 38 dBi.
	N/A
	
	Fixed links
	Light licensed

	
	81 – 86
	Max Tx power 35 dBm..
Max EIRP 85dBm (Gant > 55dBi), 
Max EIRP 85 – (55-Gant) dBm (55dBi ≥ Gant > 45 dBi), and
Max EIRP 75 – 2*(45-Gant) (45dBi ≥ Gant > 38 dBi),
where Gant: antenna gain.
Max PSD 150mW/100MHz.
Min antenna gain 38 dBi.
	N/A
	
	Fixed links
	Light licensed




2.5 Spectrum Availability in South Korea
Table 5 shows summary of the spectrum allocations for South Korea for frequency between 52.6GHz and 100GHz, based on [6]. Primary services are listed in “capitals:”, e.g., MOBILE, and secondary services are listed in “normal characters;” e.g. Amateur. 
[bookmark: _Ref531393280][bookmark: _Ref531601926]Table 5. South Korea spectrum allocation between 52.6 GHz and 100 GHz
	Frequency [GHz]
	Allocations
	Notes 

	52.6-54.25

	EARTH EXPLORATION-SATELLITE (passive)
SPACE RESEARCH (passive)
	

	54.25-55.78

	EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE  
SPACE RESEARCH (passive)
	

	55.78-58.2

	EARTH EXPLORATION-SATELLITE (passive)
FIXED  
INTER-SATELLITE  
MOBILE  
SPACE RESEARCH (passive)
	

	58.2-59

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
MOBILE
SPACE RESEARCH (passive)
	

	59-59.3

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
MOBILE  
INTER-SATELLITE  
RADIOLOCATION  
SPACE RESEARCH (passive)
	

	59.3-64

	FIXED
MOBILE
INTER-SATELLITE  
RADIOLOCATION
	

	64-65

	FIXED
INTER-SATELLITE  
MOBILE except aeronautical mobile
	

	65-66
	EARTH EXPLORATION-SATELLITE
FIXED
INTER-SATELLITE
MOBILE except aeronautical mobile
SPACE RESEARCH
	

	66-71

	INTER-SATELLITE
MOBILE  
MOBILE-SATELLITE
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
	

	71-74

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

	74-76
	FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE
BROADCASTING
BROADCASTING-SATELLITE
Space research (space-to-Earth)
	

	76-77.5
	RADIO ASTRONOMY
RADIOLOCATION
Space research (space-to-Earth)
	

	77.5-78
	AMATEUR
AMATEUR-SATELLITE
RADIOLOCATION
Radio astronomy
Space research (space-to-Earth)
	

	78-79
	RADIOLOCATION
Amateur
Amateur-satellite
Radio astronomy
Space research (space-to-Earth)
	

	79-81

	RADIO ASTRONOMY
RADIOLOCATION
Amateur
Amateur-satellite
Space research (space-to-Earth) 
	

	81-84

	FIXED
FIXED-SATELLITE (Earth-to-space)  
MOBILE
MOBILE-SATELLITE (Earth-to-space)
RADIO ASTRONOMY
Space research (space-to-Earth)
	

	84-86

	FIXED
FIXED-SATELLITE (Earth-to-space)
MOBILE
RADIO ASTRONOMY
	

	86-92
	EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
	

	92-94

	FIXED 
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
	

	94-94.1

	EARTH EXPLORATION-SATELLITE (active)
RADIOLOCATION
SPACE RESEARCH (active)
Radio astronomy
	

	94.1-95

	FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
	

	95-100

	FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
	



2.6 Regulatory Requirements of Bands Available for Fixed/Mobile Use in South Korea
Table 4 shows regulatory requirements for frequency ranges that are designed for mobile use between 52.6GHz and 100GHz in South Korea based on [7], [8], and [9]. 
Table 6. South Korea regulatory requirements for frequency between 52.6 GHz and 100 GHz 
	Frequency band [GHz]
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Additional Notes

	
	57 – 66
	Max Tx power 500mW (beamformed antenna)
Max Tx power 100mW (omni-direction antenna).
Max PSD 13dBm/MHz
Max EIRP 43dBm
Max antenna gain 16dBi
[Note 1]
	No requirement.
	
	Other than fixed point-to-point
	Unlicensed

	
	57 – 66
	Max Tx power 500mW (beamformed antenna)
Max Tx power 100mW (omni-direction antenna).
Max PSD 13dBm/MHz
Max EIRP 57dBm
[Note 1]
	No requirement.
	
	Fixed point-to-point
	Unlicensed

	
	71 – 76
	Max EIRP 55dBW
Max Tx power 3W
Max PSD 150mW/100MHz
Min antenna gain 43dBi, antenna half beamwidth less than 1.2 degrees. [Note 2]
	N/A
	Max bandwidth 5GHz
	Fixed point-to-point
	Frequency error should be less than ±150×10-6.


	
	76 – 77
	Max Tx power 10mW
	No requirement.
	
	Automotive crash prevention radar
	Unlicensed

	
	81 – 86
	Max EIRP 55dBW
Max Tx power 3W
Max PSD 150mW/100MHz
Min antenna gain 43dBi, antenna half beamwidth less than 1.2 degrees. [Note 2]
	N/A
	Max bandwidth 5GHz
	Fixed point-to-point
	Frequency error should be less than ±150×10-6.


	Note 1: Unwanted emission for 57 – 66GHz spectrum shall satisfy below table:
	Spectrum Range
	Unwanted Emission Limit
	Measurement Bandwidth

	Less than 1GHz
	-36dBm
	100kHz

	1GHz to 40GHz
	-30dBm
	1MHz

	More than 40GHz
	-10dBm
	1MHz




	Note 2: The mean power of emissions must be attenuated below the mean output power of the transmitter in any 1 MHz band by A, where A = max{56, 11 + 0.4*(S-50) + 10*log10(B) } dBc and A = attenuation (in decibels) below the mean output power level, S = percent removed from the center frequency of the transmitter bandwidth and between 50 and 250 percent, and B = occupied bandwidth in MHz. Attenuation to an absolute power of less than -13dBm/1MHz is not required. Spurious emission must be below the mean output of the transmission in any 1 MHz band by A = 43 + 10*log10(P), where A = attenuation (in decibels) below the mean output power level, and P = average transmit power.




2.7 Spectrum Availability in Canada
Table 7 shows the spectrum allocations for Canada for frequency between 52.6GHz and 100GHz based on [10]. Primary services are listed in “capitals:”, e.g., MOBILE, and secondary services are listed in “normal characters;” e.g. Amateur.
[bookmark: _Ref531396555]Table 7. Canada spectrum allocation between 52.6GHz and 100GHz
	Frequency [GHz]
	Allocations
	Notes and ITU Radio Regulations Footnotes

	52.6-54.25

	EARTH EXPLORATION-SATELLITE (passive)
SPACE RESEARCH (passive)
	5.3.40, 5.556

	54.25-55.78

	EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE  
SPACE RESEARCH (passive)
	5.556A

	55.78-56.9

	EARTH EXPLORATION-SATELLITE (passive)
FIXED  
INTER-SATELLITE  
MOBILE  
SPACE RESEARCH (passive)
	5.557A, 5.556A, 5.5558, 5.547

	56.9-57
	EARTH EXPLORATION-SATELLITE (passive)
FIXED
MOBILE  SPACE RESEARCH (passive)
	5.558A, 5.558, 5.547

	57-58.2

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
INTER-SATELLITE  
MOBILE
SPACE RESEARCH (passive)
	5.556A, 5.558, 5.547

	58.2-59

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
MOBILE
SPACE RESEARCH (passive)
	5.547, 5.556

	59-59.3

	EARTH EXPLORATION-SATELLITE (passive)
FIXED
MOBILE
INTER-SATELLITE
RADIOLOCATION  
SPACE RESEARCH (passive)
	5.556A, 5.558, 5.559

	59.3-64
	FIXED
MOBILE
INTER-SATELLITE
RADIOLOCATION
	5.558, 5.559, 5.138

	64-65

	FIXED
INTER-SATELLITE
MOBILE except aeronautical mobile
	5.547, 5.556

	65-66
	EARTH EXPLORATION-SATELLITE
FIXED
INTER-SATELLITE
MOBILE except aeronautical mobile
SPACE RESEARCH
	5.547

	66-71

	INTER-SATELLITE
MOBILE  
MOBILE-SATELLITE
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
	5.553, 5.558, 5.554

	71-74

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

	74-76
	FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE
BROADCASTING
BROADCASTING-SATELLITE
Space research (space-to-Earth)
	5.561

	76-77.5

	RADIO ASTRONOMY
RADIOLOCATION
Amateur
Amateur-satellite
Space research (space-to-Earth)
	5.149

	77.5-78
	AMATEUR
AMEUR-SATELLITE
RADIOLOCATION
Radio astronomy
Space research (space-to-Earth)
	5.149

	78-79
	RADIOLOCATION
Amateur
Amateur-satellite
Radio astronomy
Space research (space-to-Earth)
	5.149, 5.560

	79-81

	RADIO ASTRONOMY
RADIOLOCATION
Amateur
Amateur-satellite
Space research (space-to-Earth) 
	5.149

	81-84

	FIXED
FIXED-SATELLITE (Earth-to-space)  
MOBILE
MOBILE-SATELLITE (Earth-to-space)
RADIO ASTRONOMY
Space research (space-to-Earth)
	5.338A, 5.149, 5.561A

	84-86

	FIXED
FIXED-SATELLITE (Earth-to-space)
MOBILE
RADIO ASTRONOMY
	5.338A, 5.149

	86-92
	EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
	5.340

	92-94

	FIXED 
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
	5.338A, 5.149

	94-94.1

	EARTH EXPLORATION-SATELLITE (active)
RADIOLOCATION
SPACE RESEARCH (active)
Radio astronomy
	5.562, 5.562A

	94.1-95

	FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
	5.149

	95-100

	FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
	5.149, 5.554



Canada has designed frequency bands 71-76GHz, 81-86GHz, and 92-95GHz for use by fixed service. Frequency bands 71-76GHz, 81-86GHz are subject to licensing and frequency band 92-95GHz will be subject to future revision of the Canada’s Standard Radio System Plan (SRSP). Figure 2 illustrates the band plan and associated usage for the bands 71-76 and 81-86GHz. The channel center frequencies are also described in Table 8 and Table 9. The frequency ranges 71.125 to 74.375 GHz and 81.125 to 84.375GHz provide for thirteen pairs of 250MHz channels (A1/A1’ to A13/A13’) for systems employing FDD. The frequency ranges 74.375GHz to 75.875GHz and 84.375GHz to 85.875GHz provide for 6 pairs of 250MHz channels (A14/A14’ to A19/A19’) for systems employing either FDD or TDD.
[image: Figure 1 â�� 71-76 GHz and 81-86 GHz band plan and associated usage (the long description is located below the image)]
[bookmark: _Ref531398237]Figure 2. Canada’s 71-76GHz and 81-86GHz band plan and associated usage (from [11])

[bookmark: _Ref531398357]Table 8. Canada’s 71-76GHz and 81-86GHz band plan and associated usage for systems using 250MHz wide channels
	Channel
	Centre frequency (MHz)
	Duplex

	A1/A1'
	71250/81250
	FDD

	A2/A2'
	71500/81500
	FDD

	A3/A3'
	71750/81750
	FDD

	A4/A4'
	72000/82000
	FDD

	A5/A5'
	72250/82250
	FDD

	A6/A6'
	72500/82500
	FDD

	A7/A7'
	72750/82750
	FDD

	A8/A8'
	73000/83000
	FDD

	A9/A9'
	73250/83250
	FDD

	A10/A10'
	73500/83500
	FDD

	A11/A11'
	73750/83750
	FDD

	A12/A12'
	74000/84000
	FDD

	A13/A13'
	74250/84250
	FDD

	A14/A14'
	74500/84500
	FDD, TDD

	A15/A15'
	74750/84750
	FDD, TDD

	A16/A16'
	75000/85000
	FDD, TDD

	A17/A17'
	75250/85250
	FDD, TDD

	A18/A18'
	75500/85500
	FDD, TDD

	A19/A19'
	75750/85750
	FDD, TDD




[bookmark: _Ref531398389]Table 9. Canada’s 71-76GHz and 81-86GHz band plan and associated usage for systems using aggregation of multiple 250MHz wide channels
	Channel
	Bandwidth (MHz)
	Centre frequency (MHz)
	Duplex

	B1/B1'
	500
	71375 / 81375
	FDD

	B2/B2'
	500
	71875 / 81875
	FDD

	B3/B3'
	500
	72375 / 82375
	FDD

	B4/B4'
	500
	72875 / 82875
	FDD

	B5/B5'
	500
	73375 / 83375
	FDD

	B6/B6'
	500
	73875 / 83875
	FDD

	B7/B7'
	500
	74375 / 84375
	FDD

	B8/B8'
	500
	74875 / 84875
	FDD, TDD

	B9/B9'
	500
	75375 / 85375
	FDD, TDD

	C1/C1'
	750
	71500 / 81500
	FDD

	C2/C2'
	750
	72250 / 82250
	FDD

	C3/C3'
	750
	73000 / 83000
	FDD

	C4/C4'
	750
	73750 / 83750
	FDD

	C5/C5'
	750
	74500 / 84500
	FDD

	C6/C6'
	750
	75250 / 85250
	FDD, TDD

	D1/D1'
	1000
	71625 / 81625
	FDD

	D2/D2'
	1000
	72625 / 82625
	FDD

	D3/D3'
	1000
	73625 / 83625
	FDD

	D4/D4'
	1000
	74625 / 84625
	FDD

	E1/E1'
	1250
	71750 / 81750
	FDD

	E2/E2'
	1250
	73000 / 83000
	FDD

	E3/E3'
	1250
	74250 / 84250
	FDD

	F1/F1'
	1500
	71875 / 81875
	FDD

	F2/F2'
	1500
	73375 / 83375
	FDD

	G1/G1'
	1750
	72000 / 82000
	FDD

	G2/G2'
	1750
	73750 / 83750
	FDD

	H1/H1'
	2000
	72125 / 82125
	FDD

	H2/H2'
	2000
	74125 / 84125
	FDD

	I1/I1'
	2250
	72250 / 82250
	FDD

	I2/I2'
	2250
	74500 / 84500
	FDD

	J1/J1'
	2500
	72375 / 82375
	FDD

	K1/K1'
	2750
	72500 / 82500
	FDD

	L1/L1'
	3000
	72625 / 82625
	FDD

	M1/M1'
	3250
	72750 / 82750
	FDD

	N1/N1'
	3500
	72875 / 82875
	FDD

	O1/O1'
	3750
	73000 / 83000
	FDD

	P1/P1'
	4000
	73125 / 83125
	FDD

	Q1/Q1'
	4250
	73250 / 83250
	FDD

	R1/R1'
	4500
	73375 / 83375
	FDD




2.8 Regulatory Requirements of Bands Available for Fixed/Mobile Use in Canada
Table 8 shows regulatory requirements for frequency ranges that are designed for mobile use between 52.6GHz and 100GHz in Canada based on [11]. 
[bookmark: _Ref531397477]Table 10. Canada regulatory requirements for frequency between 52.6GHz and 100GHz that are available for fixed and mobile use
	Frequency band [GHz]
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Additional Notes

	
	57  – 64
	Max Peak conducted power: 
- If BW >100MHz, 500mW 
- If BW<100MHz; 500mW * (Emission BW/100MHz)

In EIRP:  
Indoor: 40dBm avg/43dBm Peak
Outdoor PtP: 82dBm when Gant>51dBi; 82-2*(51-Gant) when Gant≤51dBi
	No requirements.
	No specified requirements.
	Indoor/outdoor
	Unlicensed.



	
	71 – 7
	Max power 5dBW.
Max PSD -15dBW/MHz
Minimum antenna gain 38 dBi
Max EIRP 55dBm (Gant > 55dBi), 
Max EIRP 55 – (55-Gant) dBm (55dBi ≥ Gant > 45 dBi), and
Max EIRP 45 – 2*(45-Gant) (45dBi ≥ Gant > 38 dBi),
where Gant: antenna gain.
[Note 1] [Note 2]
	N/A
	
	fixed point-to-point
	Licensed

	
	[bookmark: _GoBack]81 – 86
	Max power 5dBW.
Max PSD -15dBW/MHz
Minimum antenna gain 38 dBi
Max EIRP 55dBm (Gant > 55dBi), 
Max EIRP 55 – (55-Gant) dBm (55dBi ≥ Gant > 45 dBi), and
Max EIRP 45 – 2*(45-Gant) (45dBi ≥ Gant > 38 dBi),
where Gant: antenna gain.
[Note 1] [Note 2]
	N/A
	
	fixed point-to-point
	Licensed

	Note 1: The following unwanted emission limits shall be applied.
	Maximum power spectral density (dBW/MHz)
	Frequency separation (% of channel bandwidth)

	−30
	50

	−45
	57.5

	−45
	70

	−65
	125

	−75
	250 or 150 + 500 MHz *

	* The 250% value is applied for a channel bandwidth that is less than or equal to 500 MHz. For a bandwidth greater than 500 MHz, the 150%+500 MHz value is applied.


The power spectral density, delivered to the antenna input, outside the edges of the bands 71-76 GHz and 81-86 GHz shall be limited to a maximum of −55 dBW/MHz. Additionally, emissions into the band 86-92 GHz are furthermore limited. The power spectral density, delivered to the antenna input, shall be limited to a maximum of −41 dBW/100 MHz at 86 GHz and reducing proportionally to −55 dBW/100 MHz at and beyond 87 GHz

	Note 2: Antenna pattern must satisfy Envelop A or B specified below. The co‑polarized radiation pattern envelope in the horizontal plane of the antenna must remain within Envelope A for both vertical and horizontal polarizations. The deployment of a radio system using an RF channel bandwidth greater than 2000 MHz and an antenna radio pattern remaining within Envelope B is not permitted. The values for the radiation pattern envelopes are shown table below and specified as off‑axis antenna gain in units of dBi, as opposed to dBs of attenuation from the main lobe gain. In order to convert the pattern values to attenuation from the main lobe, the antenna main beam gain in dBi can be subtracted from the off‑axis dBi values of the applicable envelope.
	Azimuth (in degrees) from main lobe peak
	Antenna directivity co‑polarization (dBi)

	
	Envelope A
	Envelope B

	5°
	16
	25

	10°
	9
	17.5

	15°
	5
	10

	20°
	1
	7

	40°
	−0.33
	2

	50°
	−1
	0.66

	70°
	−4
	−2

	88.75°
	−16.18
	−7

	90°
	−17
	−7

	100°
	−17
	−7

	100°
	−17
	−10

	180°
	−17
	−10











Reference
[1] [bookmark: _Ref531302627]U.S. Federal Communications Commission.  FCC Fact Sheet, Use of Spectrum Bands Above 24 GHz for Mobile Radio Services, Second Report and Order, Second Further Notice of Proposed Rulemaking, Order on Reconsideration, and Memorandum Opinion and Order, GN Docket No. 14-177. October 26, 2017.
[2] Independent Communications Authority of South Africa. Standard procedures and guideline regarding the use of radio frequency spectrum in the E-band (71 – 76 GHz paired with 81 – 86 GHz). April 28, 2017.
[3] [bookmark: _Ref531389968]Independent Communications Authority of South Africa. National Radio Frequency Plan 2018. May 25, 2018.
[4] [bookmark: _Ref531388832]Independent Communications Authority of South Africa. Electronic Communications Act (36/2005): Notice regarding the Radio Frequency Spectrum Regulations 2015. March 30, 2015.
[5] [bookmark: _Ref531389708]Independent Communications Authority of South Africa. Radio Frequency Spectrum Regulations (279/2015): Amendment to the Radio Frequency Spectrum Regulations, 2015. November 22, 2016.
[6] [bookmark: _Ref531395041][bookmark: _Ref531392852]Republic of Korea Communications Agency. Republic of Korea Frequency Allocations Status. May 2018.
[7] [bookmark: _Ref531395066]Republic of Korea National Radio Research Agency. National Radio Research Agency Publication 2014-12. July 02, 2014.
[8] [bookmark: _Ref531393826]Republic of Korea Ministry of Science and ICT. Ministry of Science and ICT Publication 2018-3. July 02, 2014.
[9] [bookmark: _Ref531393827]Republic of Korea Ministry of Science and ICT. Ministry of Science and ICT Publication 2018-4. July 02, 2014.
[10] [bookmark: _Ref531397457]Canada Spectrum Management and Telecommunications. Canadian Table of Frequency Allocations 2018 Edition. April 2018.
[11] [bookmark: _Ref531397509]Canada Spectrum Management and Telecommunications. Technical Requirements for Fixed Lineof-Sight Radio Systems Operating in the Bands 71-76 GHz and 81-86 GHz. May 2017.






18/18
image1.emf

image2.jpeg
250
25z H ‘Guard Band 125N GuargBang
GuardBang i | GuaraBana

ssomz | tsoommz | 000 Mz 50 Mz 1500 Mz

74375 75875

71 GHz 76 GHz

81 GHz

84375 85.875|
86 GHz




