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1. Introduction
In RAN#82, a RAN-level Study on NR beyond 52.6GHz was updated [1], and a draft text proposal for capturing spectrum availability and regulatory requirements for frequency beyond 52.6 GHz based on submitted contributions from RAN Plenary #82 [2] was postponed to allow for further review.
	In this contribution we present our updated on spectrum allocation for three countries, including China, Australia and Singapore, from 52.6GHz to 114.25GHz. Moreover, spectrum availability and regulatory requirements is introduced in India. 
2. Text Proposal 
The following is a draft text proposal for section 4 of TR38.807.
==================== Start of Text Proposal =====================
4.2.3	ITU Region 3
4.2.3.1	China
Table 4.2.3.1-1 shows the spectrum allocations for China for frequency between 52.6GHz and 114.25GHz based on [XX]. Primary services are listed in “capitals:”, e.g., MOBILE, and secondary services are listed in “normal characters;” e.g. Amateur.
Table 4.2.3.1-1: China 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, 5.556

	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, 5.5558 for Mobile , 5.547

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

	57-58.2

	EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE  
SPACE RESEARCH (passive)
Mobile  
Fixed
	5.556A for INTER-SATELLITE, 5.558 for Mobile, 5.547

	58.2-59

	EARTH EXPLORATION-SATELLITE (passive)
SPACE RESEARCH (passive)
RADIO ASTRONOMY
Mobile  
Fixed
	5.547, 5.556

	59-59.3

	EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE
SPACE RESEARCH (passive)
Mobile  
Fixed
	5.556A for INTER-SATELLITE, 5.558 for Mobile, 5.559

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

	64-65

	FIXED
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
RADIOLOCATION
	5.553 for MOBILE, 5.558 for MOBILE, 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, 5.559B for RADIOLOCATION

	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 for FIXED, 5.149, 5.561A

	84-86

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

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

	92-94

	FIXED 
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
	5.338A for FIXED, 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

	100-102
	SPACE RESEARCH (passive)
EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
	5.340, 5.341

	102-105
	FIXED
MOBILE
RADIO ASTRONOMY
	5.149, 5.341

	105-109.5
	FIXED
MOBILE
RADIO ASTRONOMY
SPACE RESEARCH (passive)
	5.149 for RADIO ASTRONMY, 5.341, 5.562B for SPACE RESEARCH (passive)

	109.5-111.8
	RADIO ASTRONOMY
SPACE RESEARCH (passive)
EARTH EXPLORATION-SATELLITE (passive)
	5.340, 5.341

	111.8-114.25
	FIXED
MOBILE
RADIO ASTRONOMY
SPACE RESEARCH (passive)
	5.149 for RADIO ASTRONMY, 5.341, 5.562B for SPACE RESEARCH (passive)



In China, MIIT (Ministry of Industry and Information Technology of the People's Republic China) publishes that short distant unlicensed applications can be applied between 59-64 GHz. While, 76-77GHz is considered for Vehicle Radar ranging application [15][16]. Details are summarized in Table 4.2.3.1-1.
Table 4.2.3.1-12: Regulatory requirements for available spectrum between 52.6 GHz and 114.25100 GHz in China
	Frequency band (GHz)
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	59-64

	Output power of antenna port: ≤ 10 dBm
Peak  EIRP：47dBm
Mean EIRP: ≤ 44 dBm

	No requirement
	Not specified
	very low transmission power and short distant unlicensed applications

	The unlicensed devices operating in 59-64 GHz shall cause interference to, nor claim protection from legal radio services, i.e. the space research service, earth exploration satellite service, radio astronomy service, etc.
Carrier frequency tolerance: 500 x 10-6
Out of Band Emission limit (EIRP): -5dBm/MHz
Spurious Emission limit (corresponding to frequency range outside 2.5*carrier bandwidth ): -20dBm/1MHz
Spurious Emission limit in Idle/stand-by state (corresponding to frequency range outside 2.5*carrier bandwidth ): -47dBm/1MHz

	76-77

	Maximum EIRP：55dBm
	No requirement
	Not specified
	Vehicle Range Radar 
	Spurious Emission limit (corresponding to frequency range outside 2.5*carrier bandwidth ): -20dBm/1MHz
Spurious Emission limit in Idle/stand-by state (corresponding to frequency range outside 2.5*carrier bandwidth ): -47dBm/1MHz



=================== End of Text Proposal ========================
….
==================== Start of Text Proposal =====================
4.2.3.4	India
	The Government of India Ministry of Communications’ Telecommunications Department has recently released a national frequency allocation plan [26]. Table 4.2.3.4-1 is populated per this plan. The NFAP is released typically every 3 to 4 years and the next one is not expected until after 2020. 
Table 4.2.3.4-1: India spectrum allocation 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

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

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

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

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

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

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

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



Table 4.2.3.2-2 below summarizes the survey on India regulatory requirements in the frequency band above 52.6GHz in India [YY].
Table 4.2.3.4-2: India – Regulatory Requirements for Available and Potential 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

	
	61-61.5
	100 mW EIRP
	
	
	Non-Specific Short Range Device, Note
	 EN 305 550


Note: non-specific short range device means radio device, regardless of the application or the purpose, which fulfill the technical conditions as specified for a given frequency band and used for telemetry, telecomm, alarms, data transmissions in general and other applications.
4.2.3.5	Taiwan

4.2.3.6	Singapore
Figure 4.2.3.6-1 shows the spectrum allocations for Singapore for frequency between 52.6GHz and 114.25GHz based on [XX]. More specifically, ISM means industrial, scientific and medical applications.
[image: ]
Figure 4.2.3.6-1: Singapore spectrum allocation between 52.6GHz and 114.25GHz
In Singapore, IMDA (Info-communications Media Development Authority) shows that 57-66 GHz is considered for Wireless LAN and broadband access application [27]. On the other hand, short range radar systems, such as automatic cruise control and collision warning systems for vehicle, are applied from76 to 77GHz. Moreover, details of their regulatory requirements can be found in Annex. Furthermore, it is notable that both spectrum band, 71 – 76 GHz paired with 81 – 86 GH, will be available for short-term commercial use in fixed-wireless backhaul and inter-building fixed-wireless network.
Table 4.2.3.6-1: Regulatory requirements for available spectrum between 52.6 GHz and 114.25100 GHz in Singapore
	Frequency band (GHz)
	Power/Magnetic Field Requirements
	Spectrum access and mitigation requirements
	Modulation / maximum occupied bandwidth
	Purpose/Node Placement requirements
	Notes

	76 – 77 Note1 

	Maximum EIRP：
23.5 dBm when stationary

Maximum EIRP：
37 dBm when vehicle is in motion

	No requirement
	Not specified
	Short range radar systems such as automatic cruise control and collision warning systems for vehicle 
	A short range radar system is a movement and position detection device which is used to give a warning of collision by identifying the delay between a transmitted pulse and a return pulse. 
Standards for Measurement Methods 
FCC Part 95 Subpart M; or EN 301 091-1 
Transmitter Spurious Emissions limit: -30dBm for f≥1GHz, refer to ITU-R Rec. SM.329-12 §4.3, Table 3 Category B limits

	57 – 66 Note1 

	Maximum EIRP：
10 W

Indoor use is restricted to maximum mean EIRP density of 13 dBm/MHz 

Outdoor use is restricted to max e.i.r.p. of 25 dBm and max e.i.r.p. power spectral density of -2 dBm/MHz 

	No requirement
	Not specified
	Wireless LAN and broadband access 
	

Standards for Measurement Methods 
EN 302 567 
EN 305 550 
Transmitter Spurious Emissions limit: -30dBm for f≥1GHz, refer to ITU-R Rec. SM.329-12 §4.3, Table 3 Category B limits

	71-76,
81-86
	
	
	
	fixed wireless system 

	See Note 2 for specific information 

	Note1: The development of spectrum allocations for short range devices is an ongoing policy review process. IMDA will revise and update its frequency allocations for short range devices as new technologies emerge.

	Note2: IMDA will make available 71 – 76 GHz paired with 81 – 86 GHz of the E-band for commercial wireless applications such as fixed-wireless backhaul and inter-building fixed-wireless network. The spectrum will be available for short-term commercial use of up to 12 months until 31 December 2019. IMDA will monitor market and technology developments of the E-band, and take into consideration the World Radiocommunication Conference 2019 recommendations before allocating the spectrum in this band beyond 2020.



4.2.3.7	Australia
Table 4.2.3.1-1 shows the spectrum allocations for Australia for frequency between 52.6GHz and 114.25GHz based on [XX]. Primary services are listed in “capitals:”, e.g., MOBILE, and secondary services are listed in “normal characters;” e.g. Amateur.
Table 4.2.3.7-1: 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 4.2.3.7-1.
Table 4.2.3.7-2: Regulatory requirements for available spectrum between 52.6 GHz and 114.25100 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：150 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.

	57–66
	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.

	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.

	Note1: 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.

	Note2: 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.

	Note3: Section 4.7 in ETSI EN 302 729 V2.1.1



=================== End of Text Proposal ========================
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