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Abstract
The objective of this document is to add a new band that can be used for NR operating via HAPS.



Proposed text for approval

It is proposed to add the following texts to TR 38.811 “Study on NR to support Non-Terrestrial Networks”.


* * * Start of changes * * * * (new text)
[bookmark: _Toc493127338]4.8 Spectrum
This clause identifies the frequency bands that can be used for NR via Satellite or HAPS in the different ITU regions which are here below depicted:
[image: ]
Figure 4.8-1: ITU regions and the dividing lines between them.   Region 1 (Yellow), Region 2 (Blue), Region 3 (Purple)

Ka band spectrum for Satellite services via GEO space segment
The following bands are identified for use by GEO based Satellite services (Fixed and/or Mobile) on a worldwide basis


	
	Region 1
	Region 2
	Region 3

	Downlink (space to earth)
	17.3 – 20.2 GHz
	17.7 – 20.2 GHz
	17.7 – 20.2 GHz

	Uplink (earth to space)
	27.5 – 30.0 GHz
	27.0 – 30.0 GHz
	27.0 – 30.0 GHz



Ka band spectrum for Satellite services via Non GEO space segment
The following bands are identified for use by Non GEO based Satellite services (Fixed and/or Mobile) on a worldwide basis, subject to protection of GEO systems.


	
	Region 1
	Region 2
	Region 3

	Downlink (space to earth)
	17.3 – 20.2 GHz
	17.7 – 20.2 GHz
	17.7 – 20.2 GHz

	Uplink (earth to space)
	27.5 – 29.1 GHz & 29.5 – 30.0 GHz
	27.0 – 29.1 GHz & 29.5 – 30.0 GHz
	27.0 – 29.1 GHz & 29.5 – 30.0 GHz




S band spectrum for Satellite services via GEO or Non GEO space segment
The following bands are identified for use by Mobile Satellite services to provide International Mobile Telecommunications (IMT) on a worldwide basis

	
	Region 1
	Region 2
	Region 3

	Downlink (space to earth)
	2170-2200 MHz
	2160-2200 MHz
	2170-2200 MHz

	Uplink (earth to space)
	1980-2010 MHz
	1980-2025 MHz
	1980-2010 MHz




S band spectrum for HAPS based services
The following bands as identified by ITU may be used by HAPS as base stations to provide International Mobile Telecommunications (IMT) on a worldwide basis

In FDD mode

	
	Region 1
	Region 2
	Region 3

	Downlink (aerial to earth)
	2110-2170 MHz
	2110-2160 MHz
	2110-2170 MHz

	Uplink (earth to aerial)
	1885-1980 MHz & 2010-2025 MHz
	1885-1980 MHz
	1885-1980 MHz & 2010-2025 MHz




In TDD mode

	
	Region 1
	Region 2
	Region 3

	Up and Downlink (aerial to earth and earth to aerial)
	2110-2170 MHz
	2110-2160 MHz
	2110-2170 MHz




Other bands
The following bands are also identified for use by GEO and in some cases by Non GEO based Satellite services (Fixed and/or Mobile) on a worldwide basis. 

The following bands are referred as Q and V bands and is applicable to GEO and Non GEO systems, subject to protection of GEO systems.


	
	Region 1
	Region 2
	Region 3

	Downlink (space to earth)
	37.5 – 42.5 GHz,
47.5 - 47.9 GHz,
 48.2-48.54 GHz &
 49.44-50.2 GHz
	37.5 – 42.5 GHz
	37.5 – 42.5 GHz

	Uplink (earth to space)
	42.5 – 43.5 GHz, 
47.2 – 50.2 GHz & 
50.4 – 51.4 GHz
	42.5 – 43.5 GHz, 
47.2 – 50.2 GHz & 
50.4 – 51.4 GHz
	42.5 – 43.5 GHz, 
47.2 – 50.2 GHz & 
50.4 – 51.4 GHz




The following bands are referred as Ku bands and is applicable to GEO and Non GEO systems, subject to protection of GEO systems.


	
	Region 1
	Region 2
	Region 3

	Downlink (space to earth)
	10.7 - 12.75 GHz 
	10.7 - 12.7 GHz
	10.7 - 12.75 GHz

	Uplink (earth to space)
	12.75-13.25 GHz & 13.75-14.5 GHz
	12.75-13.25 GHz & 13.75-14.5 GHz
	12.75-13.25 GHz & 13.75-14.5 GHz


Note 1: the use of the bands 12.75-13.25 GHz, 10.7-10.95 GHz and 11.2-11.45 GHz by GEO systems is subject to the provisions of ITU Radio Regulation Appendix 30B.
Note2: the use of the bands 11.7-12.5 GHz in Region 1, 12.2-12.7 GHz in Region 2 and 11.7-12.2 GHz in Region 3 by GEO systems is subject to the provisions of ITU Radio Regulation Appendix 30.

The following bands are referred as C band and is applicable to GEO systems. The sub-bands 3700-4200 MHz and 5925-6425 MHz may be used by Non GEO systems, subject to protection of GEO systems.


	
	Region 1
	Region 2
	Region 3

	Downlink (space to earth)
	3400-4200 MHz and 4500-4800 MHz 
	3400-4200 MHz and 4500-4800 MHz
	3400-4200 MHz and 4500-4800 MHz

	Uplink (earth to space)
	5725-7025 MHz
	5725-7025 MHz
	5725-7025 MHz


Note: the use of the bands 4500-4800 MHz and  6725-7025 MHz by GEO systems is subject to the provisions of ITU Radio Regulation Appendix 30B.

The following milimeter wave bands are currently identified for HAPS, noting that additional allocations are being studied under WRC-19 Agenda Item 1.14 :

· The frequency bands 47.2-47.5 GHz and 47.9-48.2 GHz:





	
	Region 1
	Region 2
	Region 3

	Downlink (aerial to earth)
	47.2-47.5 GHz and 47.9-48.2
	47.2-47.5 GHz and 47.9-48.2
	47.2-47.5 GHz and 47.9-48.2

	Uplink (earth to aerial)
	47.2-47.5 GHz and 47.9-48.2
	47.2-47.5 GHz and 47.9-48.2
	47.2-47.5 GHz and 47.9-48.2




WRC-97 identified the bands 47.2 - 47.5 GHz and 47.9 GHz - 48.2 GHz for use by HAPS on a global basis in RR 5.552A.
Resolution 122  (WRC-97, revised WRC-00, WRC-03, and WRC-07) provides the regulatory conditions related to the use of HAPS  in the bands 47.2-47.5 GHz and 47.9-48.2 GHz.

· The frequency bands 27.9 - 28.2 GHz and 31-31.3 GHz:




	
	Region 1
	Region 2
	Region 3

	Downlink (aerial to earth)
	27.9-28.2 GHz
	
	27.9-28.2 GHz

	Uplink (earth to aerial)
	31-31.3 GHz
	
	31-31.3 GHz


Note 1: The use in Regions 1 and 3 is limited to certain countries (see below)

WRC-00 identified the bands 27.9 – 28.2 GHz and 31 – 31.3 GHz for use by HAPS in the territory of countries listed in footnotes RR 5.537A and RR 5.543A, on a “no interference, no protection basis”. This designation is limited to the operation in the HAPS-to-ground direction for the band 27.9 – 28.2 GHz and in the ground-to-HAPS direction for the band 31 – 31.3 GHz. 
The countries in which such operation is possible are illustrated in the map below:
[image: ]
 Countries listed under RR 5.537A and RR 5343A
In addition, the use of the bands 27.9 – 28.2 GHz and 31 – 31.3 GHz is subject to the provisions of Resolution 145 (WRC-03, revised WRC-07 and WRC-12).

· The frequency bands 6440 – 6520 MHz and 6560 – 6640 MHz:



	
	Region 1
	Region 2
	Region 3

	Downlink (aerial to earth)
	6440-6520 MHz
	
	6440-6520 MHz

	Uplink (earth to aerial)
	6560-6640 MHz
	
	6560-6640 MHz


Note 1: The use in Regions 1 and 3 is limited to certain countries (see below)

WRC-12 identified the bands 6440 – 6520 MHz and 6560 – 6640 MHz for use by gateway links for HAPS within the territory of Australia, Burkina Faso, Cote d'Ivoire, Mali and Nigeria in footnote RR 5.457, on a “no interference, no protection basis”. This designation is limited to the operation in the HAPS-to-ground direction for the band 6440 – 6520 MHz and in the ground-to-HAPS direction for the band 6560 – 6640 MHz.
In addition the use of the bands 6440 – 6520 MHz and 6560 – 6640 MHz is subject to the provisions of Resolution 150 (WRC-12).



* * * End of Changes * * * *
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