Ray Tracing based propagation channel
simulator

Roxana Burghelea, Bernard Uguen, Stéephane Avrillon

roxana.burghelea@univ-rennesl.fr

UMR
6164

IIMIWVIEBSITE B
- IINIVERSITE NE
. —— B . . -
™ T [ B d gy —_
.y B | % L |
. B | ™ .
i % B ' =y i g
Y . B ]

b W
%
Far

Supélec

Brixen, July 2008



Ray Tracing based propagation channel simulator

ETR

General context

& Different RATs (Radio Access Technologies)
v GSM, UMTS, WiFi...
v UWB, 4G, MIMO system, ZigBee...

& Applications
v' Communications
v Wireless Sensor Network
v" Navigation
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ODbjectives

v to develop a heterogeneous RAT simulator (PyRay) which
allows radio wave propagation modelling within typical Indoor
environments

Example of 3D Ray tracing in indoor configuration
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The research program

a

Modelling indoor
propagation channel
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Including realistic
antenna behaviour
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/Ray simulator: \

‘/ 3D Ray tracing
All propagation
mechanlsms

v Detailed site geometry and
material properties
v' Python  programming

Klanguage /

v Antenna radiation pattern A
v’ Polarization effects
v Transmitter and/or receiver
mobllity

\‘/ Multi-antenna system Y
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PyRay simulator architecture

RAT m
afa
- RAT 1
Central frequency
Wavetform (MEB|[LWWE) Bandwiidth
Antenna_idd Nolse factor
Antenna i
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Wireless Multipath channel
(3D Indoor environment)
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Conclusion

PyRay IS going to be used by two European projects:

* WHERE (radio positioning) * UCELLS (spectrum sensing)
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Thank you!

Questions?
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