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Introduction
The objective of this document is to provide for information a list of all frequency bands that are allocated to HAPS in the different ITU regions here below depicted:
[image: ]
Figure 1: ITU regions and the dividing lines between them.  Region 1 (Yellow), Region 2 (Blue), Region 3 (Purple)

Any of these frequency bands can be considered for the operation of HAPS using NR radio interface. The use of some frequency bands may require coexistence studies if not already concluded in ITU-R. 

Possible frequency bands for NR based HAPS
[bookmark: _Toc493127338]
3.1 Spectrum for HAPS Fixed broadband applications
3.1.1	“C band” spectrum for HAPS based services
WRC-12 identified the bands 6440 – 6520 MHz (HAPS-to-ground ) and 6560 – 6640 MHz (ground-to-HAPS ) for use by gateway links for HAPS within the territory of Australia, Burkina Faso, Cote d'Ivoire, Mali and Nigeria (see RR 5.457). The use of these bands by HAPS is on a “no interference, no protection basis” with respect to other systems operating in these frequency ranges.
	
	Region 1 
(limited to Burkina Faso, Cote d’Ivoire, Mali and Nigeria)
	Region 2
	Region 3 
(limited to Australia)

	Downlink (HAPS-to-ground)
	6440 - 6520 MHz
	-
	6440 - 6520 MHz

	Uplink (ground-to-HAPS)
	6560 - 6640 MHz
	-
	6560 - 6640 MHz


Resolution 150 (Rev.WRC-12) provides the regulatory constraints associated to the use of these bands by HAPS, in particular to ensure protection of other services allocated in the same frequency bands or in adjacent bands.
3.1.2	Ka and Q/V band spectrum for HAPS based services
The following Fixed Service allocations are identified for HAPS in the Radio Regulation:
3.1.2.1 	Frequency band 21.4-22 GHz
WRC-19 identified the Fixed Service allocation in the band 21.4 – 22 GHz for use in Region 2 by HAPS, limited to the HAPS-to-ground direction (see RR 5.530E).
	
	Region 1
	Region 2
	Region 3

	Downlink (HAPS-to-ground)
	-
	21.4 – 22 GHz
	-


Resolution 165 (WRC-19) provides the regulatory constraints associated to the use of this band by HAPS, in particular to ensure protection of other services allocated in the same frequency bands or in adjacent bands.
3.1.2.2 	Frequency range 24.25-27.5 GHz
WRC-19 identified the Fixed Service allocation in the frequency range 24.25-27.5 GHz for use in Region 2 by HAPS.
The use of the band 24.25-25.25 GHz by HAPS is limited to the HAPS-to-ground direction (see RR 5.532AB).
The use of the band by HAPS is limited to the ground-to-HAPS direction in the frequency band 25.25-27.0 GHz, and to the HAPS-to-ground direction. Furthermore, the use of the frequency band 25.5-27.0 GHz by HAPS is limited to gateway links (see RR 5. 5.534A).

	
	Region 1
	Region 2
	Region 3

	Downlink (HAPS-to-ground)
	-
	24.25 – 25.0 GHz
25.0 – 25.25 GHz (GW)
27.0 – 27.5 GHz (GW)
	-

	Uplink (ground-to-HAPS)
	-
	25.25 – 27 GHz (GW)
	-


Resolution 166 (WRC-19) provides the regulatory constraints associated to the use of this frequency range by HAPS, in particular to ensure protection of other services allocated in the same frequency bands or in adjacent bands.
3.1.2.3 	Frequency band 27.9 - 28.2 GHz 
WRC-00 identified the Fixed Service allocation in the bands 27.9 – 28.2 GHz for use by HAPS in the territory of countries listed in footnotes RR 5.537A (Rev WRC-19) on a “no interference, no protection basis”. This designation is limited to the operation in the HAPS-to-ground direction. 
	
	Region 1 
(limited to countries listed in RR 5.537A (Rev WRC-19)
	Region 2
	Region 3
(limited to countries listed in RR 5.537A (Rev WRC-19)

	Downlink (HAPS-to-ground)
	27.9 - 28.2 GHz
	-
	27.9 - 28.2 GHz


The countries in which such operation is possible are illustrated in the map below:
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Figure 2: Countries listed under RR 5.537A 
Resolution 145 (Rev.WRC-19) provides the regulatory constraints associated to the use of this band by HAPS, in particular to ensure protection of other services allocated in the same frequency bands or in adjacent bands.
3.1.2.4 	Frequency band 31-31.3 GHz
WRC-19 identified the Fixed Service allocation in the bands 31 – 31.3 GHz for use by HAPS on a worldwide basis (see RR 5.543B).
	
	Region 1
	Region 2
	Region 3

	Downlink (HAPS-to-ground) and
Uplink (ground-to-HAPS)
	31 - 31.3 GHz
	31 - 31.3 GHz
	31 - 31.3 GHz


Resolution 167 (WRC-19) provides the regulatory constraints associated to the use of this frequency range by HAPS, in particular to ensure protection of other services allocated in the same frequency bands or in adjacent bands.
3.1.2.5 	Frequency band 38-39.5 GHz
WRC-19 identified the Fixed Service allocation in the band 38 – 39.5 GHz for use by HAPS on a worldwide basis (see RR 5.550D).
	
	Region 1
	Region 2
	Region 3

	Downlink (HAPS-to-ground) and
Uplink (ground-to-HAPS)
	38 – 39.5 GHz
	38 – 39.5 GHz
	38 – 39.5 GHz


Resolution 168 (WRC-19) provides the regulatory constraints associated to the use of this frequency range by HAPS, in particular to ensure protection of other services allocated in the same frequency bands or in adjacent bands.
3.1.2.6 	The frequency bands 47.2-47.5 GHz and 47.9-48.2 GHz
WRC-97 identified the Fixed Service allocation in the bands 47.2-47.5 GHz and 47.9-48.2 GHz for use by HAPS on a worldwide basis (see RR 5.552A (Rev. WRC-19)).
	
	Region 1
	Region 2
	Region 3

	Downlink (HAPS-to-ground)  and
Uplink (ground-to-HAPS)
	47.2 - 47.5 GHz 47.9 - 48.2 GHz
	47.2 - 47.5 GHz 47.9 - 48.2 GHz
	47.2 - 47.5 GHz 47.9 - 48.2 GHz


 Resolution 122 (Rev. WRC-19) provides the regulatory constraints associated to the use of this frequency range by HAPS, in particular to ensure protection of other services allocated in the same frequency bands or in adjacent bands.
3.2 Spectrum for HAPS Mobile applications

3.1	S band spectrum
WRC-00 identified  the bands 1885-1980 MHz, 2010-2025 MHz and 2110-2170 MHz in Regions 1 and 3, and 1885-1980 MHz and 2110-2160 MHz in Region 2 are identified for use by HAPS as base stations to provide International Mobile Telecommunications (IMT) on a worldwide basis. Transmissions from HAPS as a base station can only be made in the 2110-2160/2170 MHz frequency range (see RR 5.388A).

3. 2.1.1	In FDD mode
	
	Region 1
	Region 2
	Region 3

	Downlink (HAPS-to-ground)
	2110 - 2170 MHz
	2110 - 2160 MHz (Note 1)
	2110 - 2170 MHz

	Uplink (ground-to-HAPS)
	1885 - 1980 MHz & 2010 - 2025 MHz
	1885 - 1980 MHz (Note 1)
	1885 - 1980 MHz & 2010 - 2025 MHz


3. 2.1.2	In TDD mode
	
	Region 1
	Region 2
	Region 3

	Downlink (HAPS-to-ground) and
Uplink (ground-to-HAPS)
	2110 - 2170 MHz
	2110 - 2160 MHz
	2110 - 2170 MHz


Resolution 221 (Rev.WRC-07)) and RR 5.388A provide the regulatory constraints associated to the use of these bands by HAPS, in particular to ensure protection of other services allocated in the same frequency bands or in adjacent bands.
Note 1: Specific regulatory limits and coexistence issues may prevent HAPS operation in some countries (such as USA) in some or all the above-mentioned frequency bands subject to 5.388A and 5.388B of the ITU RR.
3.2.2	 Bands to be studied under agenda item 1.4 of WRC-23 for HIBS (high-altitude platform stations as IMT base stations)
WRC-19 put on the agenda of WRC-23 an agenda item to facilitate mobile connectivity in certain frequency bands below 2.7 GHz by using high-altitude platforms stations as International Mobile Telecommunications base stations. 
According to Resolution 247 adopted by WRC-19, which governs this agenda item, the ITU-R must conduct and complete in time for WRC-23, taking into account the results of studies already performed and those in progress within ITU-R, sharing and compatibility studies to ensure the protection of services, without imposing any additional technical or regulatory constraints in their deployment, to which the frequency band is allocated on a primary basis, including other IMT uses, existing systems and the planned development of primary allocated services, and adjacent services, as appropriate, for certain frequency bands below 2.7 GHz, or portions thereof, globally or regionally harmonized for IMT, i.e.::
–	694-960 MHz;
–	 1 710-1 885 MHz 1 710-1 815 MHz to be used for uplink only in Region 3); 
–	2 500-2 690 MHz (2 500-2 535 MHz to be used for uplink only in Region 3, except
2 655-2 690 MHz in Region 3).
Hence, depending on the technical and regulatory studies to be carried out at national, regional and international levels, new bands could be opened for the operation of high-altitude platform stations as IMT base stations.

The following bands are referred as S band and as identified by ITU Radio Regulations (RR), the bands may be used by HAPS as base stations to provide International Mobile Telecommunications (IMT) on a worldwide basis.
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