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ABSTRACT

This doctoral thesis deals with experimental multidimensional channel characterization
for broadband wireless personal communication systems. The necessity of the topic is
associated with the current growth of multielement antenna wireless systems known as
MIMO systems. The theoretically anticipated channel capacity gain by the employment
of multielement antennas as well as the increased wireless link robustness is highly depen-
dent on the characteristics of the wireless medium. Furthermore, the e cient design of
space-time-frequency transmitter and receiver processing algorithms is strongly linked to
the accurate knowledge, modeling and bene cial use of channel’s characteristics.

Aiming to the complete characterization of the wireless channel, a measurement campaign
was designed and carried out. The experimental data were initially used for the stochastic
characterization of the wireless channel as a linear space-time varying system. In par-
ticular, the channel stationarity was tested, the joint channel correlation functions were
determined and coherence as well as dispersion measures were computed. Additionally,
following the parametric channel modeling approach, advanced high-resolution parameter
estimation algorithms were implemented and applied to the measured data for the esti-
mation of the dominant multipath components’ features. These results refer to the total
number of specular multipaths, and the parameters of each, i.e angle of arrival , angle
of departure, propagation delay and complex amplitude. Finally, a realistic capacity per-
formance evaluation was carried out examining the channel capacity dependence on the

MIMO system characteristics such as the number of antenna elements, the inter-element
spacing distance, the average system intented SNR and the space-time coding scheme
used.
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Channel sounder transfer function - Back to back calibration results
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