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	United States of America

	Proposals for the work of the conference

	

	Agenda item 1.14


1.14 	to consider, on the basis of ITU-R studies in accordance with Resolution 160 (WRC15), appropriate regulatory actions for high-altitude platform stations (HAPS), within existing fixed-service allocations;
Background
No. 1.66A of the ITU Radio Regulations define a high-altitude platform station (HAPS) as “a station on an object at an altitude of 20 to 50 km and at a specified, nominal, fixed point relative to the Earth”. Agenda item 1.14 was adopted by WRC-15 to consider, in accordance with Resolution 160 (WRC-15), regulatory actions that can facilitate deployment of HAPS for broadband applications. Resolution 160 (WRC-15) resolves to invite ITU-R to study additional spectrum needs of HAPS, examining the suitability of existing HAPS designations and conducting sharing and compatibility studies for additional designations in existing fixed allocations in the 38-39.5 GHz band on a global basis and in 21.4-22 GHz and 24.25-27.5 GHz bands in Region 2 exclusively.
Currently, the bands 27.9-28.2 GHz (footnote RR No. 5.537A) and 31-31.3 GHz (footnote RR No. 5.543A) are identified for HAPS operation in a few countries exclusively outside of Region 2. That operation is contingent upon certain directionalities (HAPS-to-ground direction in 27.9-28.2 GHz and ground-to-HAPS direction in 31-31.3 GHz) and the explicit agreement to not cause harmful interference to, nor claim protection from, other services, in accordance with Resolution 145 (Rev. WRC-12).
The ITU-R conducted sharing and compatibility studies to assess coexistence between HAPS and incumbent and proposed systems and services (including issues of overlap with WRC-19 agenda items 1.6 and 1.13). Given not all possible scenarios of HAPS deployments were considered in the studies (rural vs. urban deployments), the United States of America maintains that the “shall not cause interference, shall not claim protection” provision remain in the footnote. Taking into account the need to ensure the protection of existing services allocated to the frequency bands (and adjacent, as appropriate), associated regulatory provisions are proposed below based on the results of sharing studies. Due to the need to ensure protection of the incumbent services in the 31-31.3 GHz band, and adjacent bands, a new directionality of HAPS-to-ground is proposed.
Proposal
NOTE − If the bands 27.9-28.2 GHz and 31-31.3 GHz are modified as proposed, there would need to be consequential modifications and/or suppression of RR Nos. 5.537A and 5.543A and to Resolution 145 (Rev.WRC-12).
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Section IV – Table of Frequency Allocations
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MOD	USA/10A14A6/1
24.75-29.9 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	27.5-28.5	FIXED  5.537A  ADD 5.A114
				FIXED-SATELLITE (Earth-to-space)  5.484A  5.516B  5.539
				MOBILE
				5.538  5.540




ADD	USA/10A14A6/2
5.A114	The allocation to the fixed service in the 27.9-28.2 GHz band may also be used by administrations wishing to implement high-altitude platform stations (HAPS) within their territory. Such use of the fixed-service allocation by HAPS shall not cause harmful interference to, nor claim protection from, other types of fixed-service systems or other co-primary services. Furthermore, the development of these other services shall not be constrained by HAPS. The use of the fixed service allocation by HAPS is limited to operation in the HAPS-to-ground direction and is subject to the provisions of Resolution [USA/XXX] (WRC19).     (WRC19)
Reasons:	To make this existing identification for HAPS available for worldwide use while protecting incumbent services from harmful interference.
MOD	USA/10A14A6/3
29.9-34.2 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	31-31.3	FIXED  5.338A  5.543A  ADD 5.B114
				MOBILE
				Standard frequency and time signal-satellite (space-to-Earth)
				Space research  5.544  5.545
				5.149
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ADD	USA/10A14A6/4
5.B114	The allocation to the fixed service in the 31-31.3 GHz band may also be used by administrations wishing to implement high-altitude platform stations (HAPS) within their territory in the HAPS-to-ground direction. Such use of the fixed-service allocation by HAPS shall not cause harmful interference to, nor claim protection from, other types of fixed-service systems or other coprimary services. Furthermore, the development of these other services shall not be constrained by HAPS. Use of the band is subject to the provisions of Resolution [USA/XXX] (WRC19).     (WRC19)
Reasons:	To make this existing identification for HAPS available for worldwide use and to establish a new directionality in that use in order to protect incumbent services from harmful interference.
ADD	USA/10A14A6/5
Draft New Resolution [USA/XXX] (WRC-19)
Use of the bands 27.9-28.2 GHz and 31-31.3 GHz by 
high-altitude platform stations in the fixed service
The World Radiocommunication Conference (Sharm el-Sheikh, 2019),
considering
a)	that WRC2000 adopted Nos. 5.537A and 5.543A, which were modified at WRC03 and then again at WRC07 to permit the use of HAPS in the fixed service in the band 27.9-28.2 GHz and in the band 31-31.3 GHz in certain Region 1 and 3 countries on a non-harmful interference, nonprotection basis;
b)	that some countries in Region 2 have also expressed an interest in using these frequency bands for HAPS in the fixed service;
c)	that the bands 27.9-28.2 GHz and 31-31.3 GHz are already heavily used or planned to be used by a number of different services and a number of other types of applications in the fixed service;
d)	that results of some ITUR studies indicate that, in the bands 27.9-28.2 GHz and 3131.3 GHz, sharing between fixed-service systems using HAPS and mobile service and other conventional fixed-service systems in the same area will require appropriate interference mitigation techniques to be developed and implemented;
e)	that while the decision to deploy HAPS can be taken on a national basis, such deployment may affect neighbouring administrations, particularly in small countries;
f)	that WRC15 decided to study additional spectrum needs for fixed HAPS links to provide broadband connectivity;
g)	that HAPS can provide broadband connectivity with minimal ground network infrastructure,
resolves
1	that for the purpose of protecting mobile service systems in territory of other administrations in the band 27.9-28.2 GHz, the power flux-density level per HAPS produced at the surface of the Earth in territory of other administrations shall not exceed the following pfd limits, unless the explicit agreement of the affected administrations is provided at the time of notification of HAPS:
	−122.7			dB(W/(m² · MHz))	for	0°	≤ θ < 2°
	−122.7 + 2 (θ − 2)	dB(W/(m² · MHz))	for	2°	≤ θ < 2.3°
	−122.6 + 1.5 (θ − 2)	dB(W/(m² · MHz))	for	2.3°	≤ θ < 7.9°
	−113.9			dB(W/(m² · MHz))	for	7.9°	≤ θ ≤ 90°
where θ is the elevation angle in degrees (angles of arrival above the horizontal plane);
2	that for the purpose of protecting the fixed-satellite service (Earth-to-space) in the band 27.9-28.2 GHz, the maximum e.i.r.p. density per HAPS downlink shall be less than −8 dB(W/MHz) in any direction for off-nadir angle higher than 85°;
3	that for the purpose of protecting fixed-service systems in territory of other administrations in the band 27.9-28.2 GHz, the power flux-density level per HAPS produced at the surface of the Earth in territory of other administrations shall not exceed the following limits, under clear-sky conditions, unless the explicit agreement from the affected administration is provided at the time of notification of HAPS:
	2 θ − 135 		dB(W/(m² · MHz))	for	0°	≤ θ < 10°
	0.66 θ − 119.6 	dB(W/(m² · MHz))	for	10°	≤ θ < 45°
	−90 			dB(W/(m² · MHz))	for	45°	≤ θ < 90°
where θ is the elevation angle in degrees (angle of arrival above the horizontal plane). This pfd mask already takes into account the impact of attenuation due to atmospheric gases; 
4	that for the purpose of protecting fixed service systems in territory of other administrations in the band 31-31.3 GHz, the power flux-density level per HAPS produced at the surface of the Earth in territory of other administrations shall not exceed the following limits, under clear-sky conditions, unless the explicit agreement of the affected administration is provided at the time of notification of HAPS:
	0.3 θ − 140 	dB(W/(m² · MHz))	for	0°	≤ θ < 10°
	3.1 θ − 167 	dB(W/(m² · MHz))	for	10°	≤ θ < 20°
	0.375 θ − 112.5 	dB(W/(m² · MHz))	for	20°	≤ θ < 60°
	−90			dB(W/(m² · MHz))	for	60°	≤ θ ≤ 90°
where θ is the elevation angle in degrees (angle of arrival above the horizontal plane). This pfd mask already takes into account the impact of attenuation due to atmospheric gases; 
5	that in order to ensure the protection of the Earth exploration-satellite service (passive), the level of unwanted emission e.i.r.p. density per HAPS transmitter operating in the 31-31.3 GHz band shall be limited into the 31.3-31.8 GHz band to:
	−−13.1		dB(W/200 MHz)		−4.53°	≤  < 22°
	−35.1			dB(W/200 MHz)		22°	≤  < 90°
where El is the elevation angle in degrees (angles of arrival above the horizontal plane);
6	that in order to ensure the protection of the radio astronomy service the pfd produced by unwanted emissions from HAPS downlink transmissions shall not exceed −171 dB(W/(m² · 500 MHz)) for continuum observations in the band 31.3-31.8 GHz at an RAS station location at a height of 50 m; and that this pfd value shall be verified considering a percentage of time of 2% in the relevant propagation model;
7	that resolves 6 shall apply at any radio astronomy station that was in operation prior to 22 November 2019 and has been notified to the Bureau in the band 31.3-31.8 GHz before 22 May 2020, or at any radio astronomy station that was notified before the date of receipt of the complete Appendix 4 information for notification for the HAPS system to which resolves 8 applies. Radio astronomy stations notified after this date may seek an agreement with administrations that have authorized HAPS;
8	that the administrations which intend to implement systems using HAPS in the fixed service in the bands 27.9-28.2 GHz and 31-31.3 GHz shall seek explicit agreement of concerned administrations with regard to their stations of primary services to ensure that the conditions in this Resolution are met, and those administrations which intend to implement systems using HAPS in the fixed service in these bands shall seek explicit agreement of concerned administrations with regard to their stations of services operating in accordance with the Table of Frequency Allocations of Article 5 to ensure that the conditions in resolves 1 through 7 are met;
9	that administrations planning to implement a HAPS system pursuant this Resolution shall notify the frequency assignment(s) by submitting all mandatory elements of Appendix 4 to the Radiocommunication Bureau for the examination of compliance with resolves 1 through 8 above,
instructs the Director of the Radiocommunication Bureau
to take all necessary measures to implement this Resolution.
Reasons:	This new Resolution contains the provisions for the use of these frequency ranges for HAPS applications and the protections for incumbent services.
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