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Abstract
The objective of this document is to add further background on how the S Band spectrum may be used internationally, and its applicability to how the spectrum may be used for NR operating via satellite and in a terrestrial environment.



Proposed text for approval

It is proposed to add the following texts to TR 38.811V0.3.0 (2017-12)  “Study on NR to support Non-Terrestrial Networks”.


* * * Start of changes * * * * (new text)
[bookmark: _Toc494837622][bookmark: _Toc493127338]4.3	Satellite and aerial access network architecture principles
Non-Terrestrial Network access typically features the following system elements:
-	NTN Terminal: It may refer to directly the 3GPP UE or a terminal specific to the satellite system in case the satellite doesn’t serve directly 3GPP UEs.
[bookmark: _GoBack]	A service link which refer to the radio link between the user equipment and the space/airborne. In addition the UE may also support a radio link with terrestrial based RAN.
-	A space or an airborne platform embarking a payload which may implement either a bent-pipe or a regenerative payload configuration:
-	A bent pipe payload: Radio Frequency filtering, Frequency conversion and amplification:
-	A regenerative payload: Radio Frequency filtering, Frequency conversion and amplification as well as demodulation/decoding, switch and/or routing, coding/modulation. This is effectively equivalent to having base station functions (e.g. gNB) on board the space/airborne vehicle
-	Inter satellite/aerial links in case of regenerative payload and a constellation of satellites. ISL may operate in RF frequency or optical bands
-	Gateways that connect the satellite or aerial access network to the core network
-	Feeder links which refer to the radio links between the Gateways and the space/airborne platform
We shall distinguish between two types of Satellite access network
-	Broadband access network serving Very Small Aperture Terminals that can be fixed or mounted on a moving platform (e.g. bus, train, vessel, aircraft, etc.). Broadband, in such system, refer 50 Mbps+ data rate and even up to several hundred Mbps on the downlink. The service links operate in frequency bands allocated to satellite services (Fixed, Mobile) above 6 GHz. 
-	Narrowband access network serving terminals equipped with Omni or semi directional antenna (e.g. handheld terminal). Narrowband, in such system, refer to less than 1 or 2 Mbps data rate on the downlink. The service links operate typically in frequency bands allocated to mobile satellite services below 6 GHz.
It is also helpful to distinguish between satellite systems with inter-satellite links (ISL) and those without ISL.
For Aerial networks, we consider a configuration where base station functions are on board the airborne vehicle. The purpose of such network component is to provide any of 5G service enablers to handheld devices.
Based on these principles, the figures below illustrate possible satellite and aerial access network architectures.
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Figure 4.3-1: Satellite access network (No ISL) which service link operates above 6 GHz frequency bands allocated to Fixed and Mobile Satellite Services (FSS and MSS)
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Figure 4.3-2: Satellite access network which service link operates above 6 GHz frequency bands allocated to Fixed and Mobile Satellite Services (FSS and MSS)
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Figure 4.3-3A: Satellite access network which service link operates below 6 GHz frequency bands allocated to Mobile Satellite Services (MSS)
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Figure 4.3-3B: Satellite access network which service link operates below 6 GHz frequency bands allocated to Mobile Satellite Services (MSS) and complemented with the terrestrial access network served by the same or independent core networks.
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Figure 4.3-4: Aerial access network which service link operates below 6 GHz frequency bands allocated to Mobile Services (MS)
It is recommended to select a range of deployment scenarios with either bent pipe or regenerative payloads. Note that the technical details of implementing the ISL interface is beyond the scope of this study.
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



Note 1: The identified spectrum bands in the table above can also be used by Complementary Ground Component (CGC) or Ancillary Terrestrial Component (ATC) of the network. 
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.

* * * End of Changes * * * *
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