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********** NEXT CHANGED SECTION **********

4	Operational Requirements
[bookmark: _Toc10591688][bookmark: _Toc26568555][bookmark: _Toc26975550][bookmark: _Toc29935912][bookmark: _Toc29936216][bookmark: _Toc29936403]4.1	Overview of Global Spectrum Availability
In 2015, the international telecommunication union (ITU) proposed 11 millimetre-wave bands between 24 and 86 GHz to be studied towards WRC-19 for possible identification for IMT (see Table 4.1-1). The WRC-19 [5] concluded that the following frequency bands should have an IMT identification to enable 5G deployments: 24.25– 27.5 GHz, 37–43.5 GHz, 45.5–47 GHz, 47.2–48.2 GHz, 66–71 GHz. See Table 4.1-1 with the bands to be studied under AI 1.13 towards WRC-19 [5].
Table 4.1-1 Bands to be studied under WRC-19 AI 1.13 towards WRC-19 
	Candidate frequency bands which have allocations to the mobile service on a primary basis
	Candidate frequency bands which required a co-primary mobile allocation

	24.25-27.5 GHz [Note1]
	31.8-33.4 GHz,

	37-40.5 GHz
	40.5-42.5 GHz

	42.5-43.5 GHz
	47-47.2 GHz

	45.5-47 GHz
	

	47.2-50.2 GHz
	

	50.4-52.6 GHz
	

	66-76 GHz
	

	81-86 GHz
	

	NOTE 1:	When conducting studies in the band 24.5-27.5 GHz, to take into account the need to ensure the protection of existing earth stations and the deployment of future receiving earth stations under the EESS (space-to-Earth) and SRS (space-to-Earth) allocation in the frequency band 25.5-27 GHz


	
Table 4.1-2 provides information on the allocation within the frequency range 52.6 GHz to 116 GHz in ITU Radio Regulation [37]. The column with comments contains (a subset of) information on protection requirements for incumbent services. For the full details please refer to the Radio Regulations
Table 4.1-2: Frequency bands in the range 52.6 to 116 GHz in radio regulation
	Frequency band (GHz)
	Allocated to Mobile Service on a primary basis
	Allocated to Fixed Service on a primary basis
	Comments

	52.6-54.25
	No 
	No
	EESS (passive) and SRS (passive), 
All emissions are prohibited in this band, footnote 5.340

	54.25-55.78
	No
	No
	EESS (passive) and SRS (passive)

	55.78-59 
	Yes
	Yes
	EESS (passive) and SRS (passive)
This band available for high-density applications in the fixed service, footnote 5.547

	59-59.3
	Yes
	Yes
	EESS (passive) and SRS (passive)
Radiolocation

	59.3-64
	Yes
	Yes
	Radiolocation

	64-65
	Yes
	Yes
	This band available for high-density applications in the fixed service, footnote 5.547

	65-66
	Yes
	Yes
	This band available for high-density applications in the fixed service, footnote 5.547

	66-71
	Yes
	No
	The frequency band 66-71 GHz is identified for use by administrations wishing to implement the terrestrial component of International Mobile Telecommunications (IMT). This identification does not preclude the use of this frequency band by any application of the services to which this frequency band is allocated and does not establish priority in the Radio Regulations. WRC-19 AI 1.13 frequency band, sharing and compatibility studies and potential limitations information in clause 2.2. 

	71-76
	Yes
	Yes
	WRC-19 AI 1.13 frequency band, sharing and compatibility studies and potential limitations information in clause 2.2.

	76-81
	No
	No
	Radiolocation

	81-86
	Yes
	Yes
	WRC-19 AI 1.13 frequency band, sharing and compatibility studies and potential limitations information in clause 2.2.

	86-92
	No
	No
	EESS (passive) and SRS (passive), 
All emissions are prohibited in this band, footnote 5.340

	92-94
	Yes
	Yes
	Radiolocation

	94-94.1
	No
	No
	Radiolocation

	94.1-95
	Yes
	Yes
	Radiolocation

	95-100
	Yes
	Yes
	Radiolocation

	100-102
	No
	No
	EESS (passive) and SRS (passive), 
All emissions are prohibited in this band, footnote 5.340

	102-105
	Yes
	Yes
	N/A

	105-109.5
	Yes
	Yes
	SRS (passive)

	109.5-111.8
	No
	No
	EESS (passive) and SRS (passive), 
All emissions are prohibited in this band, footnote 5.340

	111.8-114.25
	Yes
	Yes
	SRS (passive)

	114.25-116
	No
	No
	EESS (passive) and SRS (passive), 
All emissions are prohibited in this band, footnote 5.340



Within the range 52.6 to 116 GHz, the frequency bands 66-76 GHz (including 66-71 and 71-76 GHz) and 81-86 GHz are beingwere studied under WRC-19 Agenda Item 1.13 for potential IMT identification. The frequency band 66-71 GHz is identified for use by administrations wishing to implement the terrestrial component of International Mobile Telecommunications (IMT). This identification does not preclude the use of this frequency band by any application of the services to which this frequency band is allocated and does not establish priority in the Radio Regulations. Resolution 241 (WRC-19) applies. Results of sharing and compatibility studies, potential technical and regulatory conditions are included in Draft CPM Report [6], and the final decisions are to be made in WRC-19 with respect to IMT identification or no IMT identification, along with the corresponding technical and regulatory conditions.
For 66-71 GHz, Studies were carried out for the ISS, MSS (Earth-to-space) indicating that sharing is feasible, with a need for separation distance in the order of few kilometers for the case of MSS (space-to-Earth). The need for studies addressing interference from IMT towards RNS is still under debate. Thus, final conclusions in the regulatory and technical conditions for this band cannot be drawn.
For 71-76 GHz, studies were carried out for the FS, RLS and FSS (space-to-Earth) indicating that sharing with FS and FSS is feasible. However, additional limits of the IMT BS and UE unwanted emissions is needed to protect RLS in the adjacent frequency band 76-81 GHz.
For 81-86 GHz, studies were carried out for the FS, FSS (Earth-to-space), RAS (in band and adjacent band), EESS (passive) and RLS. Studies are not needed for the SRS (passive), as this service is dealing with sensors around other planets and no interference issue is expected. Studies were also not carried out for the MSS. The results of those studies indicate that sharing with FS, FSS and RAS (in band and adjacent band) is feasible. Notice that additional limits of the IMT BS and UE unwanted emissions would be needed to ensure protection of EESS (passive) in the adjacent frequency band 76-81 GHz and RLS in the adjacent frequency band 86-82 GHz. Table 4.1-3 and Table 4.1-4 depicts the limits of the IMT BS and UE maximum unwanted emissions levels according to the individual compatibility studies.
Table 4.1-3: Limits of unwanted emission levels from IMT BS and UE operating on 71-76 and 81-86 GHz frequency bands into the 76-81 GHz frequency band according to WRC-19 compatibility studies
	Limits of unwanted emissions into 76-81 GHz from IMT stations 
	76-77 GHz 
dB(W/200 MHz)
	77-81 GHz 
dB(W/200 MHz)

	BS
	[TBD/−29.6/−31.5/]
	[TBD/−33]

	UE
	[TBD/−20]
	[TBD/−35]



Table 4.1-4: Limits of unwanted emission levels from IMT BS and UE operating on 81-86 GHz into 86-92 GHz frequency band according to WRC-19 compatibility studies
	Limits of unwanted emissions into 86-92 GHz from IMT stations
	dB(W/100 MHz)

	BS
	[TBD/-43.6/-49.9/-31.3/-20]

	UE
	[TBD/-43.5/-49.8/-31.2/-19.9]




[bookmark: _Toc10591689][bookmark: _Toc26568556][bookmark: _Toc26975551][bookmark: _Toc29935913][bookmark: _Toc29936217][bookmark: _Toc29936404]4.2	Country / Regional Specific Spectrum Availability and Spectrum Regulatory Requirements
[bookmark: _Toc10591690][bookmark: _Toc26568557][bookmark: _Toc26975552][bookmark: _Toc29935914][bookmark: _Toc29936218][bookmark: _Toc29936405]4.2.1	Country / Regional Specific Licensing situation
Table 4.2-1 and 4.2-2 provide an overall summary of the current licensing situation for data communication (Mobile and Fixed, excluding radar basedradar-based telemetry) between frequencies 52.6GHz and 100GHz for various countries/regions under ITU region 1, 2, and 3. Symbol 'U', and 'L', represent unlicensed spectrum and licensed spectrum (including light licensing and other licensing forms), respectively. Notice that Table 4.2-1 and 4.2-2 does not include information about the service allocated to each frequency band. It neither includes information about the frequency bands currently studied in AI 1.13 WRC-19 which are listed in Table 4.1-1. Also, it is worthwhile noticing that type of licensing for each frequency band is a national decision.
Table 4.2.1-1: Current Licensing situation for various countries/regions between frequency 52.6GHz and 71GHz
	Region
	Country/Region
	Frequency (GHz)

	
	
	52.6-54.25
	54.25-55.78
	55.78-56.9
	56.9-57
	57-58.2
	58.2-59
	59-59.3
	59.3-64
	64-65
	65-66
	66-71

	ITU Region 1
	Europe/CEPT
	
	
	
	
	U (Mobile)

	
	Israel
	
	
	
	
	
	
	
	
	
	
	

	
	South Africa
	
	
	
	
	U (Mobile)
	

	ITU Region 2
	USA
	
	
	
	
	U (Mobile)

	
	Canada
	
	
	
	
	U (Mobile)

	
	Brazil
	
	
	
	
	U (Mobile)
	
	
	

	
	Mexico
	
	
	
	
	U (Mobile)
	
	
	

	ITU Region 3
	China
	
	
	
	
	
	
	U (Mobile) 
	
	
	

	
	Japan
	
	
	
	
	U (Mobile)
	

	
	Korea
	
	
	
	
	U (Mobile)
	

	
	India
	
	
	
	
	
	
	
	
	
	
	

	
	Taiwan
	
	
	
	
	U (Mobile)
	

	
	Singapore
	
	
	
	
	U (Mobile)
	

	
	Australia
	
	
	
	
	U (Mobile)



	Region
	Country
	Frequency (GHz)

	
	
	52.6-54.25
	54.25-55.78
	55.78-56.9
	56.9-57
	57-58.2
	58.2-59
	59-59.3
	59.3-64
	64-65
	65-66
	66-711)

	ITU Region 1
	Europe/CEPT
	
	
	
	
	U (Mobile)
	

	
	Israel
	
	
	
	
	
	
	
	
	
	
	

	
	South Africa
	
	
	
	
	U (Mobile)
	U (Mobile)
	

	ITU Region 2
	USA
	
	
	
	
	U (Mobile)

	
	Canada
	
	
	
	
	U (Mobile)
	
	
	

	
	Brazil
	
	
	
	
	U (Mobile)
	
	
	

	
	Mexico
	
	
	
	
	U (Mobile)
	
	
	

	ITU Region 3
	China
	
	
	
	
	
	
	U (Mobile)
	
	
	

	
	Japan
	
	
	
	
	U (Mobile)
	

	
	Korea
	
	
	
	
	U (Mobile)
	

	
	India
	
	
	
	
	
	
	
	
	
	
	

	
	Taiwan
	
	
	
	
	U (Mobile)
	

	
	Singapore
	
	
	
	
	U (Mobile)
	

	
	Australia
	
	
	
	
	U (Mobile)
	

	NOTE 1: Access regime currently under discussion in CEPT



Table 4.2.1-2: Current Licensing situation for various countries/regions between frequency 71GHz and 100GHz
	Region
	Country/Region
	Frequency (GHz)

	
	
	71-741)
	74-761)
	76-77
	77-81
	81-841)
	84-861)
	86-92
	92-94
	94-94.1
	94.1-95
	95-100

	ITU Region 1
	Europe/CEPT
	L (Fixed)
	
	
	L (Fixed)
	
	L (Fixed)
	L (Fixed)

	
	Israel
	
	
	
	
	
	
	
	
	
	
	

	
	South Africa
	L (Fixed)
	
	
	L (Fixed)
	
	
	
	
	

	ITU Region 2
	USA
	L (Fixed
/Mobile)
	
	
	L (Fixed
/Mobile)
	
	L (Fixed
/Mobile)
	
	L (Fixed
/Mobile)
	

	
	Canada
	L (Fixed)
	
	
	L (Fixed)
	
	
	
	
	

	
	Brazil
	L (Fixed)
	
	
	L (Fixed)
	
	
	
	
	

	
	Mexico
	L (Fixed)
	
	
	L (Fixed)
	
	
	
	
	

	ITU Region 3
	China
	
	
	
	
	
	
	
	
	
	
	

	
	Japan
	L (Fixed)
	
	
	L (Fixed)
	
	
	
	
	

	
	Korea
	L (Fixed)
	
	
	L (Fixed)
	
	
	
	
	

	
	India
	
	
	
	
	
	
	
	
	
	
	

	
	Taiwan
	L(Fixed)
	
	
	L (Fixed)
	
	
	
	
	

	
	Singapore
	L (Fixed)
	
	
	L (Fixed)
	
	
	
	
	

	
	Australia
	
	
	
	
	
	
	
	
	
	
	

	Note 1:	Candidate frequency band for IMT identification under WRC-19 AI 1.13
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[bookmark: _Toc10591692][bookmark: _Toc26568559][bookmark: _Toc26975554][bookmark: _Toc29935916][bookmark: _Toc29936220][bookmark: _Toc29936407]4.2.2.1	Europe and CEPT
General information for usages in CEPT can be found in [41]. When it comes to Regulation about Short Range Devices additional information can be found in [42].  Unwanted emission limits can be found in [43] and [44]. The 57-71 GHz range, encompassing the 66-71 GHz range, which has been identified by the WRC-19 for IMT, is subject to a permanent European Commission mandate to CEPT covering Short-Range Devices (SRD). ERC Recommendation 70-03 and EC Decision for SRDs (EU) 2019/1345 have provisions to allow higher powered Wideband Data Transmission use in the 57-71 GHz band. The spectrum regulatory deliverables were both revised and updated during the study period for WRC-19 to include both increased power and spectrum availability to allow use of the band by a more diverse set of uses and applications.
The bands above 52.6 GHz that are discussed due to WRC-19 AI 1.13 (IMT), within CEPT are three, 66-71 GHz as IMT candidate band and the bands 71-76/81-86 GHz as no IMT bands. The band 71-76 GHz, paired with 81-86 GHz, is a fixed link band important for backhauling of 5G. Therefor fixed link usage is expected to increase in the future.
From a European perspective, the focus should be on bands that are proposed for IMT as well as on the unlicensed band 57-66 GHz. The current status, seen by CEPT, for IMT bands can be found in the draft ECP, European Common Proposal and Brief for WRC-19 Agenda Item 1.13. There are no limitations concerning output powers or channel bandwidth in the 66-71 GHz band, only that the band 66-71 GHz is planned for "Future Civil systems".
ECC CEPT Report 78 [57] concluded the following:
 	The existing technical conditions contained in both EC Decision for SRD (EU) 2019/1345 and ERC Recommendation 70-03 allow next generation (5G) wireless broadband electronic communication services to have access to the 66-71 GHz frequency band. The current regulations have been developed recognising the CEPT Roadmap for 5G with the assumptions that 5G services in this band would operate under the current general authorisation framework and would implement the appropriate technical conditions to co-exist with other usage in the band including current Fixed and mobile Wideband technologies operating under the current regulations.

Table 4.2.2.1-1 and Table 4.2.2.1-2 provide summary of frequency allocations in the range of 52.6 and 114.25 GHz and regulatory requirements for existing Mobile and Fixed services in the frequency bands between 52.6 GHz and 114.25 GHz, respectively.
Table 4.2.2.1-1: Frequency bands in the range 52.6 to 100 GHz
	Frequency range in GHz
	Comments
	Region

	52.6 to 54.25
	EESS service, all emissions are prohibited (footnote 5.340 of [37])
	ITU/CEPT

	55.78 to 57
	Recommended to be used by fixed services [40](footnote 5.547 of [37])
	ITU/CEPT

	57 to 66
	Several usage of Short range devices [42][45]
57-64 GHz recommended by CEPT for fixed service limited to point to point [47]
64-66 GHz recommended by CEPT for fixed service limited to point to point [46]
63-64 GHz ITS band in Europe [47])
	EC/CEPT

	66 to 71
	(EU) 2019/1345 and ERC Recommendation 70-03
There is currently no limitations on channel bandwidths, output powers etc.
Access regime currently under discussion in CEPT 
	EC/CEPT

	71 to 76 and 81 to 86
	Recommended by CEPT for fixed services [48]
	CEPT

	77 to 81
	Automotive RADAR in Europe [49][50]  
	EC/CEPT

	86 to 92, 100 to 102, 109.5 to 111.8
	EESS service, all emissions are prohibited (footnote 5.340 of [37])
	ITU/CEPT

	92 to 94, 94.1 to 100, 102 to 109.5 and 111.8 to 114.25 
	Recommended by CEPT for fixed services [51])
	CEPT




Table 4.2.2.1-2: Europe/CEPT – Current Regulatory Requirements for spectrum between 52.6 GHz and 114.25 GHz
	Frequency band (GHz)
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	57 – 6671
	C1: 40 dBm mean EIRP, 23 dBm/MHz mean EIRP density.

C2: 40 dBm mean EIRP, 23 dBm/MHz mean EIRP density, and maximum transmit power 27dBm and the antenna port or ports. 

C3: 55 dBm mean EIRP, 38 dBm/MHz mean EIRP density, and transmit antenna gain >= 30 dBi.

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
	Short Rage Devices - Wide Data Transmissions [42]
	C1: Fixed outdoor installations are not allowed.

C3: Applies only to fixed outdoor installations.

Fixed outdoor installations are not allowed. The maximum mean EIRP density is limited to 13 dBm/MHz. Point-to-point links of the Fixed
Service are regulated by [46][47]

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

	71-76,
81-86
	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)

Complete set of specification  (part 2-2 and part 3 of [52]) 
	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 [53] (channel arrangements for channel sizes ranging from 250 to 4750 MHz)
	Fixed Services defined in [53]

To assist the planning of fixed links, self-coordination approach, similar to the "light licensing", described in [54] can be considered.
	

	92-94,
94.1-100,
102-109.5,
111.8-114.25
	Not defined [51]
	Not defined [51]
	Radio frequency channel/block arrangements should be derived by aggregation of 250 MHz channels. Inside a specific sub-band no upper limit is given to block size, provided that the blocks´ duplex separation is maintained. Details in Annex 3 of [51]
	Fixed Services defined in [51]. 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 [54] can be considered.




********** NEXT CHANGED SECTION **********
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Table 4.2.3.1-1 shows the spectrum allocations for USA for frequency between 52.6GHz and 100GHz. Primary services are listed in upper case, e.g., MOBILE, and secondary services are listed with Capitalization, 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 4.2.3.1-1: USA 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 71GHz to 74GHz and 81GHz to 86GHz are available for fixed use as part of licensed spectrum using universal licensing system regulated by Title 47 Part 101 of the FCC regulations. Frequency ranges 92GHz to 95GHz (TBC) are available for fixed indoor wireless 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).
Table 4.2.3.1-2 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.
Table 4.2.3.1-2: USA 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]
	Sharing and coordination among non-government licensees and between non-government and government services.
	Max of 5 GHz [Note 5]
	Any point-to-point, non-broadcast service
	Lightly licensed

	81 – 86
	Max EIRP 55dBW
Max Tx power 5dBW
Max Tx PSD 150mW/100MHz
[Note 8] [Note 9]
	Sharing and coordination among non-government licensees and between non-government and government services.
	Max of 5 GHz [Note 5]
	Any point-to-point, non-broadcast service
	Lightly licensed

	92 – 94
	Max EIRP 55dBW
[Note 8] [Note 9]
	Sharing and coordination among non-government licensees and between non-government and government services.
	Max of 2 GHz [Note 5]
	Any point-to-point, non-broadcast service
	Lightly licensed

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

	94.1 – 95
	Max EIRP 55dBW
[Note 8] [Note 9]
	Sharing and coordination among non-government licensees and between non-government and government services.
	Max of 0.9 GHz [Note 5]
	Any point-to-point, non-broadcast service
	Lightly Licensed

	92 – 95
	Max avg. PSD 9uW/sq.cm [Note 6]
Max peak PSD 18uW/sq. cm [Note 6]
Max Tx power 500mW
	Sharing and coordination among non-government licensees and between non-government and government services.
	No specified requirements.
	Fixed Indoor Only
	Unlicensed.
[Note 2]
[Note 7]
[Note 10]

	95 – 100,

102 – 109.5, 

111.8 – 114.25
	Rules being defined by FCC as part of the Spectrum Horizons 95-275GHz proceeding
	Rules being defined by FCC as part of the Spectrum Horizons 95-275GHz proceeding
	Rules being defined by FCC as part of the Spectrum Horizons 95-275GHz proceeding
	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
	Licensed 
[Note 12]

	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 4.2.3.1-3. 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.
Note 11:	First, a licensee applies for a non-exclusive nationwide license; second, the licensee registers individual point-to-point links with a database manager. Registration process verifies potential for harmful interference to or from all previously registered non-government links.
Note 12:	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 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 approved, then the whole 95-114.25GHz range could be available in USA.



Table 4.2.3.1-3: Transmit and receive antenna performance for fixed stations operating in E-band
	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



[bookmark: _Toc10591697][bookmark: _Toc26568564][bookmark: _Toc26975559][bookmark: _Toc29935921][bookmark: _Toc29936225][bookmark: _Toc29936412]4.2.3.2	Canada
[bookmark: _Ref531397477]Table 4.2.3.2-1 shows the spectrum allocations for Canada for frequency between 52.6GHz and 100GHz based on [13]. Primary services are listed in upper case, e.g., MOBILE, and secondary services are listed with Capitalization, e.g. Amateur.
[bookmark: _Ref531396555]Table 4.2.3.2-1: 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 4.2.3.2-1 illustrates the band plan and associated usage for the bands 71-76 and 81-86GHz. The channel center frequencies are also described in Table 4.2.3.2-2 and 4.2.3.2-3. 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 4.2.3.2-1: Canada's 71-76GHz and 81-86GHz band plan and associated usage (from [14])

[bookmark: _Ref531398357]Table 4.2.3.2-2: 71-76GHz and 81-86GHz band plan and associated usage for systems using 250MHz wide channels for Canada
	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 4.2.3.2-3: 71-76GHz and 81-86GHz band plan and associated usage for systems using aggregation of multiple 250MHz wide channels for Canada
	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



Table 4.2.3.2-4 shows regulatory requirements for frequency ranges that are designed for mobile use between 52.6GHz and 100GHz in Canada. In RSS-210 [55], Canada has extended license-exempt usage of 57-64GHz to the 57-71GHz frequency range.
Table 4.2.3.2-4: 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  – 6471
	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.



	64 – 71
	In June 2017, Canada proposed to extend the 60GHz band to this range. 
	[Note 3]

	71 – 76
	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

	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:	For unwanted emission limits described in Table 4.2.3.2-5 shall be 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 in Table 4.2.3.2-6. 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.
Note 3:	The June 2017 Consultation on Releasing Millimetre Wave Spectrum to Support 5G from Innovation, Science and Economic Development Canada (ISED) is accessible at http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11298.html. ISED proposal remains pending.



Table 4.2.3.2-5: Unwanted emission limits for E-band in Canada
	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 [NOTE]

	NOTE:	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.



Table 4.2.3.2-6: Antenna pattern for envelop A and B for E-band in Canada
	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




********** NEXT CHANGED SECTION **********
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Table 4.2.4.7-1 shows the spectrum allocations for Australia for frequency between 52.6GHz and 114.25GHz based on [35]. Primary services are listed in upper case, e.g., MOBILE, and secondary services are listed with Capitalization, e.g. Amateur.
Table 4.2.4.7-1: Australia spectrum allocation between 52.6GHz and 114.25GHz
	Frequency [GHz]
	Allocations
	Notes and ITU Radio Regulations Footnotes

	52.6-54.25
	EARTH EXPLORATION–SATELLITE (passive)
SPACE RESEARCH (passive)
RADIO ASTRONOMY
	5.340

	54.25-55.78
	EARTH EXPLORATION–SATELLITE (passive)
INTER–SATELLITE
SPACE RESEARCH (passive)
	5.556A for INTER-SATELLITE

	55.78-56.9
	EARTH EXPLORATION–SATELLITE (passive)
FIXED  
INTER–SATELLITE
MOBILE  
SPACE RESEARCH (passive)
	5.557A for Fixed, 5.556A for INTER-SATELLITE, 5.558 for Mobile 

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

	57-58.2
	EARTH EXPLORATION–SATELLITE (passive)
FIXED
INTER–SATELLITE
MOBILE  
SPACE RESEARCH (passive)
	5.556A for INTER-SATELLITE, 5.558 for Mobile, 5.547

	58.2-59
	EARTH EXPLORATION–SATELLITE (passive)
FIXED
MOBILE
SPACE RESEARCH (passive)
RADIO ASTRONOMY
	5.547

	59-59.3
	EARTH EXPLORATION–SATELLITE (passive)
FIXED
INTER–SATELLITE 
MOBILE  
RADIOLOCATION
SPACE RESEARCH (passive)
	5.556A for INTER-SATELLITE, 5.558 for Mobile, 5.559 for RADIOLOCATION

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

	64-65
	FIXED
MOBILE except aeronautical mobile
INTER-SATELLITE
RADIO ASTRONOMY
	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 for MOBILE, 5.558 for MOBILE

	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
Amateur
Amateur-satellite
Space research (space-to-Earth)
	5.149

	77.5-78
	AMATEUR
AMEUR-SATELLITE
RADIOLOCATION
Radio astronomy
Space research (space-to-Earth)
	5.559B for RADIOLOCATION

	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)
	5.338A for FIXED

	84-86
	FIXED
FIXED-SATELLITE (Earth-to-space)
MOBILE
RADIO ASTRONOMY
	5.338A for FIXED, 5.561B for FIXED-SATELLITE (Earth-to-space)

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

	92-94
	FIXED 
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
	5.338A for FIXED

	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
	

	100-102
	SPACE RESEARCH (passive)
EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
	

	102-105
	FIXED
MOBILE
RADIO ASTRONOMY
	

	105-109.5
	FIXED
MOBILE
RADIO ASTRONOMY
SPACE RESEARCH (passive)
	5.562B for SPACE RESEARCH (passive)

	109.5-111.8
	RADIO ASTRONOMY
SPACE RESEARCH (passive)
EARTH EXPLORATION-SATELLITE (passive)
	

	111.8-114.25
	FIXED
MOBILE
RADIO ASTRONOMY
SPACE RESEARCH (passive)
	5.562B for SPACE RESEARCH (passive)



ACMA (Australian Communications and Media Authority) publishes sensors using radar which can be applied in some different bands from 52.6GHz to 85GHz in Australia [28]. Moreover, details of their regulatory requirements can be found in Table 4.2.4.7-2. In August 2019, ACMA released a new update to low interference potential devices [56], in which the 57-71GHz range has been allocated for Frequency hopping, WiFi and RLAN transmitters.
Table 4.2.4.7-2: Regulatory requirements for available spectrum between 52.6 GHz and 100 GHz in Australia
	Frequency band (GHz)
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	61-61.5
	Maximum EIRP: 100 mW
	No requirement
	Not specified
	Transmitters for non-specific applications 
	

	59–63
	Maximum EIRP: 50 W

The maximum transmitter power must not exceed 20 mW.
	No requirement
	Not specified
	WiFi and RLAN transmitters
	The transmitter must not be operated on board an aircraft.
The transmitter must only be used outdoors.
The transmitter must not cause spurious emissions outside the band at or greater than 
–30 dBm/MHz.

	57–6671
	Maximum EIRP: 20 W
	No requirement
	Not specified
	WiFi and RLAN transmitters
	The transmitter must comply with FCC Rules Title 47 Part 15 Section 255.

	
	See notes
	No requirement
	Not specified
	Fixed point-to-point links used outdoors
	The transmitter must comply with FCC Rules Title 47 Part 15 Section 255.
The transmitter must not be operated in the 58–59GHz or 64–65GHz bands within a nominated distance of a specified Australian radio-astronomy site unless further conditions under article 65A in [56] are met.

	60-61
	Maximum EIRP: 20 mW
	No requirement
	Not specified
	Radio determination:
sensors using radar for measurement 
	

	75-85
	Maximum EIRP: 75 nW
	No requirement
	Not specified
	Same as 60-61GHz
	The maximum EIRP applies outside the shielded room enclosure.
The transmitter must meet the requirements of ETSI Standard EN 302 372.

	76-77
	Maximum EIRP: 25 W
	No requirement
	Not specified
	Same as 60-61GHz
	

	77-81
	See Note1 below
	No requirement
	Not specified
	Same as 60-61GHz
	The transmitter must meet the requirements of ETSI Standard EN 302 264.
The transmitter must not be operated within a nominated distance of a specified Australian radio-astronomy site.

	57-64,
75-85
	See Note2 below
	See Note3 below
	Not specified
	Same as 60-61GHz
	The transmitter must be operated in a position such that emissions are directed towards:
(i) the ground; or
(ii) the floor or a wall of a building or similar structure.
The transmitter must comply with ETSI Standard EN 302 729.
The transmitter must not be operated within a nominated distance of a specified Australian radio-astronomy site.

	NOTE 1:	Section 4.3.3.3 in ETSI EN 302 264 V2.1.1. The peak power for EUT with fixed beam or scanning antenna shall not be greater than 55 dBm.
NOTE 2:	Section 4.3.4.3 in ETSI EN 302 729 V2.1.1. 57-64 GHz: Maximum peak power limit EIRP is 35dBm, measured in 50MHz within main beam. 75-85 GHz Maximum peak power limit EIRP is 34dBm, measured in 50MHz within main beam.
NOTE 3:	Section 4.7 in ETSI EN 302 729 V2.1.1
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