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1. Introduction

Context of the Work
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AVIO-505 Project

Å ñSoftware defined radios for highly integrated system architectureò

Å Objectives:

ï Integration of navigation, communication and 

surveillance systems under a single universal 

reconfigurable platform

ï Demonstrate the capabilities and performance 

of SDR in aerospace

ï Address new regulatory initiatives (NextGen)

Å Partners:

ï Academic: ETS, Ecole Polytechnique de Montreal, UQAM

ï Industrial: Bombardier, MDA, Marinvent Corporation



1. Introduction

Motivation
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Å Need of high data rate and low latency.

Å New architectures for high QoE

Å Flexible development. 

Å Low cost implementation, configuration and 

maintenance. 

Å Takes into account the increase in air traffic. 

Å Takes advantage of reduced distances between A/Cs.

Å Introduce Airborne Network in civil aviation.

DASC 2016



1. Introduction

Objective
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Å To develop and implement a new architecture for robust Satellite Data Unit 

with Software Defined Radio  for Airborne Network.
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2. Background

Satellite Data Unit (SDU)

ÅTypical SAA consists of an ARINC 781/791 SDU

ÅAll SatCom signals are treated by the SDU

ÅSDU is an essential part of an A/C's SatCom system

SatComAvionic Architecture (SAA)
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2. Background

Proposed Airborne Network
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2. Background

Line-of-sight (LOS) between two A/C
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We will assume ὃὰὸ ὃὰὸ ὃὰὸand Ὠ Ὠ Ὠ, then:

▀□╪● ▀ ╡ ═■◄ ╡

If we consider, for both A/Cs,  an average altitude of ρπȢφχὑά

▀□╪● ╚□. 

SDU irradiating an approx. radius (Ὑ Ὠ)  of  σχπὑάin 

omnidirectional form. 
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2. Background

Line-of-sight (LOS) between two A/C

Rt 370 Km @ FL350

ÅMontreal - Paris (about 5500 km), it would be enough 8 

A/Cs to cover avionic and passenger communications in 

this airspace without using a satellite channel. 
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3. Scenarios and architecture

Scenario Simulation of AN model

2 GSs (6000 km).

GS communication range of 440 km (~ 240 nmi).

Width area of 2500 km 

Absolute ceiling of 13.7 Km (FL450).

GEO satellite at 36000 km

Flight density: 40 - 800 A/Cs. (NATS Dec 2015 : ~25000 A/Cs in 24h)
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3. Scenarios and architecture

Scenario Simulation of AN model

Airborne Network connections 

for 25 A/Cs 2D view

Airborne Network connections 

for 25 A/Cs 3D view
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3. Scenarios and architecture

Scenario Simulation of AN model

Airborne Network connections 

for 50 A/Cs 2D view

Airborne Network connections 

for 100 A/Cs 2D view
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A/S links         : 88.00 %

A/S decisional links : 44.00 %

SatCom links : 44.00 %  

A/S links         : 89.00 %

A/S decisional links : 66.00 %

SatCom links : 23.00 %  
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3. Scenarios and architecture

Scenario Simulation of AN model

Airborne Network connections 

for 200 A/Cs 2D view

Airborne Network connections 

for 400 A/Cs 2D view
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A/S links         : 91.50 %

A/S decisional links : 78.50 %

SatCom links : 13.00 %  

A/S links         : 87.50 %

A/S decisional links : 89.00 %

SatCom links : -1.50 %  



3. Scenarios and architecture

Simulation model results
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Number of Quantity

A/C 50 100 200 400

A/G links with GS1 2.559 5.201 10.205 20.565

A/G links with GS2 2.469 5.251 10.376 20.381

A/A links 32.103 130.483 520.956 2087.103

A/S links 44.972 89.548 179.417 359.054

A/S decisional links 21.829 63.937 160.724 360.163

SatCom links 23.143 25.611 18.693 -1.109

Mean value of the number of links vs. Number of A/Cs
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Airborne Network is a promising solution



3. Scenarios and architecture

Simulation model results
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3. Scenarios and architecture

Proposed Architecture

Å4 modules: 

ï QSPMM: QoS Policy Monitor Module

ï A/G routing module

ï DML: Decisional Module of Links 

ï AMM: Adaptive Modulation Module 
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4. Implementation

Lab bench configuration
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Å 4 USRP N210 with WBX daughterboards

Å WBX:  40 MHz of bandwidth capability and frequency range: 50 MHz to 2.2 GHz)
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4. Implementation

Adaptive Modulation Module

ÅAMM implemented in the SDU chooses the most suitable 

modulation among differentially encoded: 

ïBPSK, 

ïQPSK, 

ï8PSK, 

ï16QAM 

ÅSNR-based real time QoS. 

ÅThe error-correction code used in the system are 

RS(255,223) and RS(255,191).
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4. Implementation

A/G routing module
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GUI for data transmission in A/C1

GUI for streaming video in A/C1
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