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1. [bookmark: _Ref298777854]Introduction
This contribution introduces system level simulation parameters in TR 38.802 “Study on New Radio (NR) Access Technology; Physical Layer Aspects (Release 14)” for the evaluation of the candidate 5G waveforms in the context of satellite systems operating below 3GHz or in Ka band (17 - 31 GHz). The main purpose of this contribution is to study the forward compatibility of the proposed NRAT with satellite systems for Phase II design.

1. Discussion

Rational
Adopting 3GPP defined Radio Access Technology in future satellite systems will foster their integration in the Next Gen system to support the recently adopted use case “Satellite extension to terrestrial”.
In order to prepare the study of such satellite radio access network as part of phase 2, we propose to define system level simulation parameters.
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Proposal for approval

Based on the above discussion, we propose some additions to TR 38.802 “Study on New Radio (NR) Access Technology; Physical Layer Aspects (Release 14)”.
The proposed changes relate to:
· Annex A


* * * Start of changes * * * * (new text in red)

[bookmark: _Toc444186781][bookmark: _Toc450909671]Annex A: simulation scenarios and assumptions
[bookmark: _Toc444186782][bookmark: _Toc450909672]A.1	Link level simulation assumptions
…..
A.1.4	Simulation assumption for the evaluation of waveform in satellite context
This section describes the link level simulation assumptions used for evaluating waveform candidates in satellite system context. The link level simulation assumption at the carrier frequencies of 2GHz and 20/30 GHz provided in Table A.1.4-1.

Table A.1.4-1: Evaluation assumptions of waveform over satellite
	Assumptions 
	Satellite Systems 
	[bookmark: _GoBack]Satellite Systems

	Carrier frequency
	Around 1.5 or 2 GHz for both DL and UL
	Around 20 GHz for DL
Around 30 GHz for UL

	Duplex 
	FDD
	FDD

	System Bandwidth 
	10 MHz 
	500 MHz

	TTI length 
	1 ms
	1 ms

	Subcarrier spacing 
	15 kHz (2n*15 kHz possible as well, depending on the RAN1 NR discussions)
	15 kHz (2n*15 kHz possible as well, depending on the RAN1 NR discussions)

	Guard time interval
	Flexible
	Flexible

	FFT size 
	e.g. 1024 for 15 kHz subcarrier spacing
	Depending on the subcarrier spacing

	Data transmission bandwidth 
	Downlink: from 1 PRB (Physical Resource Block) up to 10 MHz
Uplink: from 15 kHz up to 10 MHz

	Downlink: from 1 MHz up to 125 MHz (possibly up to 500 MHz depending on RAN1 discussions on system bandwidth)

	Modulation Coding Scheme 
	Min BPSK: 1/2, Max 16QAM: 2/3
	Min QPSK: 1/3, Max will depend on available link budget

	MIMO configuration
	SISO and open loop MIMO 2x2 
	SISO and open loop MIMO 2x2
Closed loop MIMO only for LEO satellites

	Channel estimation
	Ideal, Realistic : Medium pilot density (to be defined)
	 Ideal, Realistic : Low pilot density to be defined)

	Channel Model
	Land Mobile Satellite channel model: 
[Prieto10], extended by ESA MiLADY results [Arndt12]
	
ESA SATINET channel model for fixed and mobile (trains, coaches):
Combination of Perez-Fontan model [Perez01] and Railroad Satellite Channel [Sciascia03]


	User Equipment
	Battery activated devices, handheld devices
	Fixed terminals, nomadic terminals and moving platform mounted terminals (aircraft, trains, vessels),

	UE Mobility
	Up to 500 Km/h
	Up to 1000 km/h

	Satellite constellation
	GEO and LEO constellation
	GEO, MEO and LEO constellations
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