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	United States of America

	Proposals for the work of the conference

	

	Agenda item 1.4


1.4	to consider, in accordance with Resolution 247 (WRC‑19), the use of high-altitude platform stations as IMT base stations (HIBS) in the mobile service in certain frequency bands below 2.7 GHz already identified for IMT, on a global or regional level; 
Background
[bookmark: _Hlk149864160]The work under WRC‑23 agenda item 1.4 includes studying sharing and compatibility in the frequency bands 694-960 MHz, 1 710-1 885 MHz, and 2 500-2 690 MHz, as well as appropriate modifications to the existing footnote No. 5.388A of the Radio Regulations (RR) and associated Resolution 221 (Rev.WRC-07) in order to facilitate the use of high-altitude platform stations as IMT base stations (HIBS) with the most recent radio interface technologies of IMT for the frequency bands 1 885-1 980 MHz, 2 010-2 025 MHz, and 2 110-2 170 MHz in Regions 1 and 3 and in the frequency bands 1 885-1 980 MHz and 2 110-2 160 MHz in Region 2.
[bookmark: _Hlk149864207][bookmark: _Hlk149864230]WRC-2000 identified through RR No. 5.388A the frequency bands 1 885-1 980 MHz, 2 010-2 025 MHz and 2 110-2 170 MHz in Regions 1 and 3 and the frequency bands 1 885-1 980 MHz and 2 110-2 160 MHz in Region 2 that may be used by high altitude platform stations as base stations to provide International Mobile Telecommunications-2000 (IMT-2000), in accordance with Resolution 221 (Rev.WRC-07). Furthermore, Resolution 221 (Rev.WRC-07) provides the technical conditions that must be met by these high-altitude platform stations to protect the various services allocated in these bands, including terrestrial IMT-2000 stations, from emissions from co-channel interference caused by a HAPS operating as an IMT-2000 base station in neighbouring countries.
[bookmark: _Hlk149864295][bookmark: _Hlk149864304]HIBS are high-altitude platform stations as IMT base stations intended to be used as part of terrestrial IMT networks, as an application of the mobile service, and may use the same frequency bands with ground-based IMT base stations to provide mobile broadband connectivity. The user equipment to be served by the high-altitude IMT base stations are proposed to be the same as the ground-based IMT base stations. Currently the user equipment supports a variety of frequency bands identified for IMT, including frequency bands below 2.7 GHz. RR No. 1.66A defines a high-altitude platform station as a station located on an object at an altitude of 20 to 50 km and at a specified, nominal, fixed point relative to the Earth. RR No. 4.23 limits transmissions to or from high altitude platform stations to bands specifically identified in RR Article 5.
WRC‑23 agenda item 1.4 addresses the issues regarding technical and operational features of HIBS, including sharing and compatibility studies with other services in the frequency bands below 2.7 GHz, identified for IMT. It is important to ensure the protection of these in-band and adjacent band services, and not impose any additional technical or regulatory constraints in their existing and planned deployments, as provided in Resolution 247 (WRC-19). Furthermore, sharing and compatibility studies must consider all HIBS deployment scenarios and frequency arrangements, following band plans in Recommendation ITU‑R M.1036. Those studies need to evaluate cross-border interference between countries using terrestrial IMT networks and need to present the possible harmful impact of HIBS usage in each band identified. 
Band 2 (1 710-1 885 MHz, 2 010-2 025 MHz, 2 110-2 170 MHz)
The studies that the ITU‑R conducted between proposed HIBS systems and IMT terrestrial systems operating in the frequency band 1 710-1 885 MHz show that separation distances larger than 300 km between the HIBS coverage centre and a ground based IMT network are required to protect IMT terrestrial networks from proposed HIBS co-channel operation in the 1 710-1 885 MHz frequency band. The ITU‑R studies conducted with the fixed service operating in the frequency band show that the protection criteria is exceeded at a distance of up to 300 km for point-to-point systems.
An ITU‑R study indicates that sharing between the airborne AMS and HIBS operating in the frequency range 1 780-1 850 MHz requires separation distances between 725 km and 1 135 km, depending on the airborne AMS system. The required separation distance between the proposed HIBS nadir and the ground-based AMS systems varies between 135 km and 490 km, depending on the ground-based AMS system. Fuselage loss was not considered in the sharing studies as the fuselage loss for the frequency band 1 780-1 850 MHz was not identified by the contributing group nor in any of the ITU‑R Recommendations/Reports.
The United States makes the following proposals for the 1 710-1 885 MHz band under agenda item 1.4 to allow for the operation of HIBS in the band, while ensuring protection of existing AMS systems, as provided below with the addition of resolves 1.4 and 2bis to the CITEL IAP on this band. 



[bookmark: _Toc42842383]ARTICLE 5
[bookmark: _Toc327956583][bookmark: _Toc42842384]Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)


MOD	USA/142A4/1
1 710-2 170 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	1 710-1 930	FIXED
				MOBILE  5.384A  MOD 5.388A  5.388B
				5.149  5.341  5.385  5.386  5.387  5.388



Reasons:	The identification of additional frequency bands below 2.7 GHz for HIBS has the potential to support the expansion of coverage and connectivity for existing ground-based IMT networks. The technical studies show when sharing and compatibility with other services is feasible, and when some additional measures may be required, as provided in the text of the revision of Resolution 221 (Rev.WRC-07).
MOD	USA/142A4/2
5.388A	In Regions 1 and 3, tThe frequency bands 1 710-1 885 MHz -1 980 MHz, 2 010-2 025 MHz and 2 110-2 170 MHz and, in Region 2, the bands 1 885-1 980 MHz and 2 110-2 160 MHz may be used byis identified for use by high altitude platform stations as base stations to provide International Mobile Telecommunications (IMT), in accordance with Resolution 221 (Rev.WRC‑07). Their use by IMT applications using high altitude platform stations as base stations base stations (HIBS). This identification does not preclude the use of these bandsthis frequency band by any station inapplication of the services to which they areit is allocated and does not establish priority in the Radio Regulations. Resolution 221 (Rev.WRC-23) shall apply. Such use of HIBS in the frequency bands 1 710-1 785 MHz in Regions 1 and 2, and 1 710-1 815 MHz in Region 3 is limited to reception by HIBS.     (WRC-1223)
[bookmark: _Hlk149864709]
MOD	USA/142A4/3
RESOLUTION 221 (Rev.WRC‑0723)
[bookmark: _Toc327364396][bookmark: _Toc450048675][bookmark: _Toc39649434]Use of high -altitude platform stations providing IMTas International Mobile Telecommunications base stations (HIBS) in the bandsfrequency band 1 710-1 885‑1 980 MHz, 2 010-2 025 MHz and 2 110-2 170 MHz in Regions 1 and 3 
and 1 885-1 980 MHz and 2 110-2 160 MHz in Region 2
The World Radiocommunication Conference (Geneva, 2007Dubai, 2023),
considering
a)	that the bands 1 885-2 025 MHz and 2 110-2 200 MHz are identified in No. 5.388 as intended for use on a worldwide basis for IMT, including the bands 1 980-2 010 MHz and 2 170‑2 200 MHz for the terrestrial and satellite components of IMT;
b)	that a high altitude platform station (HAPS) is defined in No. 1.66A as “a station located on an object at an altitude of 20 to 50 km and at a specified, nominal, fixed point relative to the Earth”;
a)	that there is growing demand for access to mobile broadband, requiring more flexibility in the approaches to expand the capacity and coverage provided by International Mobile Telecommunications (IMT) systems;
b)	that high-altitude platform stations (HAPS) as IMT base stations (HIBS) would be used as part of terrestrial IMT networks, and may use the same frequency bands as ground-based IMT base stations in order to provide mobile-broadband connectivity to underserved communities, and in rural and remote areas;
c)	that HAPS mayHIBS would offer a new means of providing IMT services with minimal network infrastructure as they are capable of providing service to a large footprint together with a dense coverage;
d)	that the use of HAPS as base stations within the terrestrial component of IMTHIBS is optional for administrations, and that such use should not have any priority over other terrestrial IMT use;
e)	that the mobile station to be served, whether by HIBS or ground-based IMT base stations, is the same, and currently supports a variety of the frequency bands identified for IMT;
f)	that under certain deployment scenarios HIBS could operate at an altitude down to 18 km;
g)	that some sensitivity studies have shown that the difference of interference from HIBS at altitude between 18 km and 20 km would be negligible;
e)	that, in accordance with No. 5.388 and Resolution 212 (Rev.WRC‑07)[footnoteRef:1]*, administrations may use the bands identified for IMT, including the bands referred to in this Resolution, for stations of other primary services to which they are allocated; [1: 	] 

f)	that these bands are allocated to the fixed and mobile services on a co-primary basis;
g)	that, in accordance with No. 5.388A, HAPS may be used as base stations within the terrestrial component of IMT in the bands 1 885-1 980 MHz, 2 010-2 025 MHz and 2 110‑2 170 MHz in Regions 1 and 3 and 1 885-1 980 MHz and 2 110-2 160 MHz in Region 2. Their use by IMT applications using HAPS as base stations does not preclude the use of these bands by any station in the services to which they are allocated and does not establish priority in the Radio Regulations;
h)	that ITU‑R has studied sharing and coordination between HAPS and other stations within IMT, has considered compatibility of HAPS within IMT with some services having allocations in the adjacent bands, and has approved Recommendation ITU‑R M.1456;
i)	that radio interfaces of IMT HAPS are compliant with Recommendation ITU‑R M.1457;
jh)	that ITU‑R has addressed sharing and compatibility between systems using HAPS HIBS and some existing systems of primary allocated services, and adjacent services, particularly PCS (personal communications system), MMDS (multichannel multipoint distribution system) and systems in the fixed service, which are currently operating in some countries in the bands 1 710-1 885 MHz1 885-2 025 MHz and 2 110-2 200 MHz;
k)	that HAPS stations are intended to transmit in the band 2 110-2 170 MHz in Regions 1 and 3 and in the band 2 110-2 160 MHz in Region 2;
i)	that the conclusion of the compatibility studies between HIBS operating above 1 710 MHz and meteorological satellite (MetSat) operations in the adjacent frequency band 1 670-1 710 MHz has been assuming that the use of HIBS in the frequency band 1 710-1 785 MHz is limited to reception by HIBS;
l)	that administrations planning to implement a HAPS as an IMT base station may need to exchange information, on a bilateral basis, with other concerned administrations, including data items describing the HAPS characteristics in a more detailed manner than the data items currently included in Annex 1 of Appendix 4, as indicated in the Annex to this Resolution,
j)	that spectrum needs, usage and deployment scenarios, and typical technical and operational characteristics for HIBS are provided in the WDPDN Report ITU‑R M.[HIBS‑CHARACTERISTICS],
considering further
that without appropriate protection measures, IMT stations may experience unacceptable interference effects due to the aggregate interference from HIBS and other services,
recognizing
a) 	that HAPS is defined in No. 1.66A as a station located on an object at an altitude of 20 to 50 km and at a specified, nominal, fixed point relative to the Earth;
b) 	that the frequency band 1 710-1 885 MHz is included in No. 5.388A for the use of HIBS;
c) 	that the frequency band 1 710‑1 885 MHz, or parts thereof, is identified for IMT in accordance with Nos. 5.384A and 5.388;
d)	that this frequency band is allocated to the fixed and mobile services on a co-primary basis,
resolves
1	that:
1.1	for the purpose of protecting IMT mobile stations in neighbouring countries from co‑channel interference, a HAPS operating as an IMT base station shall not exceed a co‑channel power flux-density (pfd) of −117 dB(W/(m2 · MHz)) at the Earth’s surface outside a country’s borders unless explicit agreement of the affected administration is provided at the time of the notification of HAPS;
1.2	a HAPS operating as an IMT base station shall not transmit outside the frequency bands 2 110-2 170 MHz in Regions 1 and 3 and 2 110-2 160 MHz in Region 2;
1.3	in Region 2, for the purpose of protecting MMDS stations in some neighbouring countries in the band 2 150-2 160 MHz from co-channel interference, a HAPS operating as an IMT base station shall not exceed the following co-channel pfd at the Earth’s surface outside a country’s borders unless explicit agreement of the affected administration is provided at the time of the notification of the HAPS;:
–	−127 dB(W/(m2 · MHz)) for angles of arrival () less than 7° above the horizontal plane;
	−127 + 0.666 ( − 7) dB(W/(m2 · MHz)) for angles of arrival between 7° and 22° above the horizontal plane; and
	−117 dB(W/(m2 · MHz)) for angles of arrival between 22° and 90° above the horizontal plane;
1.4	in some countries (see No. 5.388B), for the purpose of protecting fixed and mobile services, including IMT mobile stations, in their territories from co-channel interference caused by a HAPS operating as an IMT base station in accordance with No. 5.388A in neighbouring countries, the limits of 5.388B shall apply;
2	that the limits referred to in this Resolution shall apply to all HAPS operating in accordance with No. 5.388A;
31	that administrations wishing to implement HAPS within a terrestrial IMT system HIBS shall comply with the following:
1.1	in some countries (see No. 5.388B), for the purpose of protecting fixed and mobile services, including IMT mobile stations, in their territories from co-channel interference caused by HIBS in accordance with No. 5.388A in neighbouring countries, the limits of No. 5.388B shall apply;
3.1	for the purpose of protecting IMT stations operating in neighbouring countries from co‑channel interference, a HAPS operating as a base station within IMT shall use antennas that comply with the following antenna pattern:
	G()  Gm − 3(/b)2	dBi	for	0	     1
	G()  Gm  LN	dBi	for	1	     
	G()  X − 60 log ()	dBi	for		     
	G()  LF	dBi	for		     90
where:
	G() :	gain at the angle  from the main beam direction (dBi)
	Gm :	maximum gain in the main lobe (dBi)
	b : 	one-half of the 3 dB beamwidth in the plane considered (3 dB below Gm) (degrees)
	LN : 	near side-lobe level (dB) relative to the peak gain required by the system design, and has a maximum value of −25 dB
	LF :	far side-lobe level, Gm − 73 dBi

	1  b 	degrees
	2   3.745 b	degrees
	X    Gm  LN + 60 log (2)	dBi

	3 	degrees
The 3 dB beamwidth (2b) is estimated by:
	(b)2  7 442/(100.1Gm)	degrees2;
1.2	for the purpose of protecting the mobile service, including IMT terrestrial systems, in the territory of neighbouring administrations in the frequency band 1 710-1 885 MHz, the following limits shall apply:
–	the power flux-density (pfd) level from HIBS produced at the surface of the Earth in the territory of other administrations shall not exceed the following limit for the protection of IMT mobile stations, unless explicit agreement of the affected administration is provided:
	−111				dB(W/(m2 · MHz)) 	for	0°	<			90°
	where θ is the angle of arrival of the incident wave above the horizontal plane, in degrees;
–	the pfd level from HIBS produced at the surface of the Earth in the territory of other administrations shall not exceed the following limit for the protection of IMT base stations, unless explicit agreement of the affected administration is provided:
	−144.55			dB(W/(m2 · MHz))	for	 0	  < 11
	−144.55 + 0.45 ( − 11)	dB(W/(m2 · MHz))	for	11	  < 80
	−113.55			dB(W/(m2 · MHz))	for	80	   90
	where θ is the angle of arrival of the incident wave above the horizontal plane, in degrees;
3.2	for the purpose of protecting mobile earth stations within the satellite component of IMT from interference, a HAPS operating as an IMT base station, shall not exceed an out-of-band pfd of −165 dB(W/(m2 · 4 kHz)) at the Earth’s surface in the bands 2 160-2 200 MHz in Region 2 and 2 170‑2 200 MHz in Regions 1 and 3;
3.3	a HAPS operating as an IMT base station, in order to protect fixed stations from interference, shall not exceed the following limits of out-of-band power flux-density (pfd) at the Earth’s surface in the bands 2 025-2 110 MHz:
	−165 dB(W/(m2 · MHz)) for angles of arrival () less than 5 above the horizontal plane;
	−165 + 1.75 ( − 5) dB(W/(m2 · MHz)) for angles of arrival between 5 and 25 above the horizontal plane; and
	−130 dB(W/(m2 · MHz)) for angles of arrival between 25 and 90 above the horizontal plane;
1.3	for the purpose of protecting fixed-service systems in the territory of other administrations in the frequency band 1 710-1 885 MHz, the power flux-density (pfd) level from HIBS produced at the surface of the Earth in the territory of other administrations shall not exceed the following limits, unless explicit agreement of the affected administration is provided:
	−150				dB(W/(m2 · MHz)) 	for	0°	<			2°
	−150 + 1.78 ( − 2)	dB(W/(m2 · MHz))	for	 2	<			20
	−118 + 0.215 ( − 20)	dB(W/(m2 · MHz))	for	 20	<			48
	−112				dB(W/(m2 · MHz))	for	48	<			90
where θ is the angle of arrival of the incident wave above the horizontal plane, in degrees;
1.4	for the protection of AMS systems operating in the frequency band 1 780-1 850 MHz from unacceptable interference, administrations planning to implement HIBS in that frequency band shall effect coordination with all affected administrations prior to implementation of HIBS unless otherwise agreed between the administrations concerned. An administration will be deemed affected if the HIBS will operate within 1 135 km of its borders. HIBS shall not cause harmful interference to or claim protection from systems in the aeronautical mobile service;
2	that administrations intending to implement HIBS system shall notify, in accordance with Article 11, the frequency assignments to transmitting and receiving HIBS stations by submitting all mandatory elements of Appendix 4 to the Radiocommunication Bureau for the examination of compliance with the conditions specified in the resolves above;
2bis	that administrations notifying the use of HIBS in the frequency band 1 710-1 885 MHz shall at the time of submission of the detailed filing in Appendix 4, also provide a commitment to the Radiocommunication Bureau to undertake to immediately eliminate unacceptable interference to incumbent services or reduce it to an acceptable level should such interference occur,
4	that, for facilitating consultations between administrations, administrations planning to implement a HAPS as an IMT base station shall furnish to the concerned administrations the additional data elements listed in the Annex to this Resolution, if so requested;
5	that administrations planning to implement a HAPS as an IMT base station 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 1.1, 1.3 and 1.4 above;
6	that, since 5 July 2003, the Bureau and administrations provisionally apply Nos. 5.388A and 5.388B as revised by WRC-03 for the frequency assignments to HAPS referred to in this Resolution, including those received before this date but not yet processed by the Bureau,
resolves further
that, HIBS may operate in the frequency band 1 710‑1 885 MHz with an altitude from 18 to 20 km, on the condition that HIBS shall not cause harmful interference nor claim protection from existing and planned primary services,
invites administrations
to adopt appropriate frequency arrangements for HIBS in order to consider the benefits of harmonized utilization of the spectrum for HIBS and protection of existing services and systems operating on a primary basis taking into account the resolves above and the relevant ITU‑R Recommendations and Reports,
instructs the Director of the Radiocommunication Bureau
to take all necessary measures to implement this Resolution.
invites ITU-R
to develop, as a matter of urgency, an ITU-R Recommendation providing technical guidance to facilitate consultations with neighbouring administrations.
ANNEX TO RESOLUTION 221 (Rev.WRC-07)
Characteristics of a HAPS operating as an IMT base station in
the frequency bands given in Resolution 221 (Rev.WRC‑07)
A	General characteristics to be provided for the station
A.1	Identity of the station
a)	Identity of the station
b)	Country
[bookmark: _Toc327364399]A.2	Date of bringing into use
The date (actual or foreseen, as appropriate) of bringing the frequency assignment (new or modified) into use.
[bookmark: _Toc327364400]A.3	Administration or operating agency
Symbols for the administration or operating agency and for the address of the administration to which communication should be sent on urgent matters regarding interference, quality of emissions and questions referring to the technical operation of the station (see Article 15).
[bookmark: _Toc327364401]A.4	Position information of the HAPS
a)	The nominal geographical longitude for the HAPS
b)	The nominal geographical latitude for the HAPS
c)	The nominal altitude for the HAPS
d)	The planned longitudinal and latitudinal tolerance for the HAPS
e)	The planned tolerance of altitude for the HAPS
[bookmark: _Toc327364402]A.5	Agreements
If appropriate, the country symbol of any administration or administration representing a group of administrations with which agreement has been reached, including where the agreement is to exceed the limits prescribed in Resolution 221 (Rev.WRC-07).
[bookmark: _Toc327364403]B	Characteristics to be provided for each antenna beam
[bookmark: _Toc327364404]B.1	HAPS antenna characteristics
a)	The maximum isotropic gain (dBi).
b)	HAPS antenna gain contours plotted on a map of the Earth’s surface.
[bookmark: _Toc327364405]C	Characteristics to be provided for each frequency assignment for HAPS antenna beam
[bookmark: _Toc327364406]C.1	Frequency range
[bookmark: _Toc327364407]C.2	Power density characteristics of the transmission
The maximum value of the maximum power density (dB(W/MHz)), averaged over the worst 1 MHz supplied to the input of the antenna.
[bookmark: _Toc327364408]D	Calculated pfd limit produced over any country in visibility of HAPS
The maximum pfd calculated at the Earth’s surface within each administration’s territory over which the HAPS may be visible and over which these calculated pfd levels exceed the limits indicated in resolves 1.1, 1.3 and 1.4 of Resolution 221 (Rev.WRC‑07).
Reasons:	The identification of additional frequency bands below 2.7 GHz for HIBS has the potential to support the expansion of coverage and connectivity for existing ground-based IMT networks. The technical studies show when sharing and compatibility with other services is feasible, and when some additional measures may be required, as provided in the text of the revision of Resolution 221 (Rev.WRC-07).
______________
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