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Abstract
The objective of this document is to provide clarifications to the purpose of the spectrum clause and remove irrelevant text.


Proposed text for approval

It is proposed the following modifications to TR 38.811 “Study on NR to support Non-Terrestrial Networks” v0.4.0.


* * * Start of changes * * * * (modified text)
[bookmark: _Toc493127338]4.8 Spectrum
Satellite and Aerial systems operate in allocated frequency bands as per ITU-R/national allocation regime.

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



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 are 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 are 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 * * * *


* * * Start of changes * * * * (modified text)
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Platform orbit and altitude
This attribute stands for the Platform orbit type (GEO, Non-GEO) and its altitude.
A platform is either a satellite (alias space-borne vehicle), or a HAPS (airborne vehicle).
See clause 4.5 for further characteristics of Air / space borne vehicles.
Carrier frequency between air / space-borne platform and UE
The study addresses the whole frequency range between 0.5 – 100 GHz. In a first approach and fFor evaluation channel modelling and for the identification of areas of impact on the NR purposes, the following frequency bands will be in particular studiedconsidered:
-	For VSAT, Ka band: Downlink: 19.7 - 21.2 GHz, Uplink: 29.5 – 30.0 GHz 
-	For UE, S band: Downlink: 2170 - 2200 MHz, Uplink: 1980 - 2010 MHz
The UE characteristics are described in clause 4.4.
Note that satellites are deployed in wide range of frequency bands, including:
-	L band (1-2 GHz), 
-	S band (2 – 3 GHz)
-	C band (3.4 - 6.725 GHz), 
-	Ku band (10.7 - 14.8 GHz), 
-	Ka band (17.3 - 21.2 GHz, 27.0 - 31.0 GHz) 
-	Q/V bands (37.5 - 43.5 GHz, 47.2 - 50.2 GHz and 50.4 - 51.4 GHz) and more.
Note that NR can be considered to operate in any of these frequency bands.
Beam pattern
Beam pattern stands for "beam coverage pattern". It is described in clause 4.6.
Access scheme
For these scenarios, the FDD (Frequency Division Duplexing) is selected, versus TDD (Time Division Duplexing).
FDD means that the transmitter and the receiver operate at different carrier frequencies. Uplink and downlink sub-bands are separated by the named frequency offset. 
Channel Bandwidth (DL + UL)
This scenario attribute stands for the available bandwidth for channels, for DL and for UL. It depends on the used carrier frequencies. For evaluation purposes, we will consider:
-	For Satellite and aerial networks operating in Ka frequency bands above 6 GHzband, the bandwidth is up to 800MHz on both Downlink and Uplink  
-	For Satellite and aerial networks operating in frequency bands below 6 GHzS band, the bandwidth is up to 20MHz 80MHz on both Downlink and Uplink
-	For Aerial networks operating in the band below 6GHz, the bandwidth is up to 80MHz on both Downlink and Uplink
NTN architecture options
See clause 4.7.
NTN terminal type
For initial evaluation purposes:
-	The VSAT transmit power will be set to 33dBM (2W), with a 60 cm equivalent aperture diameter (circular polarisation).
-	For each 3GPP FDD power class (PC), the maximum output Power is: 33dBm (2W) for PC 1, 27dBm (0.5W) for PC 2 and 23dBm (0.20W) for the PC 3, with an omnidirectional antenna.  In a 1st approach and for evaluation purposes, the PC 3 UE will have a Transmit Power set to 23dBm (0.20W).
Relay node is defined in clause 3.1.
See clause 4.4 for further characteristics of UE of satellite / aerial access network.
NTN terminal distribution
This attribute is set to either:
-	100% outdoors UEs,
-	100% indoors UEs,
-	Or mixed indoors & outdoors UE distribution
NTN terminal Speed 
This attribute is a generic term relative to the transmitter/receiver which is on board the satellite or aerial platform. It stands for:
-	High speed / low speed UE 
-	High speed / low speed platform (such as Trains, Boats embedding base stations )
For evaluation purposes, the selected maximum values are:
-	1000 km/h (e.g. aircraft)
-	500 km/h (e.g. high speed trains)
[bookmark: _GoBack]The effect of the maximum NTN terminal speed as well as satellite or aerial motion are considered in each deployment scenario.
scenario will be studied at least in the worst case, i.e. with a speed maximum value.
Another term is "motion". See clause 4.5 for further characteristics on air / space borne platform.


* * * End of Changes * * * *


7

image2.png




