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SUMMARY

MIMO CHANNEL MODELLING FORINDOORWIRELESSCOMMUNICATIONS
by
Bodhaswar Tikanath Jugpershad MAHARAJ
Promotor: Professor Dr L.P. Linde (University of Pretoria, South Africa)
Department of Electrical, Electronic & Computer Engineering

Philosophiae Doctor (Electronic)

This thesis investigates multiple-input-multiple-output (MIMO) channel modelling for a
wideband indoor environment. Initially the theoretical basis of geometric modelling for

a typical indoor environment is looked at, and a space-time model is formulated. The
transmit and receive antenna correlation is then separated and is expressed in terms of antenna
element spacing, the scattering parameter, mean angle of arrival and number of antenna
elements employed. These parameters are used to analyze their effect on the capacity for this
environment. Then the wideband indoor channel operating at center frequencies of 2.4 GHz
and 5.2 GHz is investigated. The concept of MIMO frequency scaling is introduced and applied
to the data obtained in the measurement campaign undertaken at the University of Pretoria.
Issues of frequency scaling of capacity, spatial correlation and the joint RX/TX double direction
channel response for this indoor environment are investigated. The maximum entropy (ME)
approach to MIMO channel modelling is investigated and a new basis is developed for the
determination of the covariance matrix when only the RX/TX covariance is known. Finally,
results comparing this model with the established Kronecker model and its application for the
joint RX/TX spatial power spectra, using a beamformer, are evaluated. Conclusions are then

drawn and future research opportunities are highlighted.

Keywords:
MIMO channel modelling, frequency scaling, capacity, correlation and maximum

entropy.
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OPSOMMING

MIMO CHANNEL MODELLING FORINDOORWIRELESSCOMMUNICATIONS
deur
Bodhaswar Tikanath Jugpershad MAHARAJ
Promotor: Professor Dr L.P. Linde (University of Pretoria, South Africa)
Departement Elektriese, Elektroniese & Rekenaar Ingenieurswese

Philosophiae Doctor (Elektronies)

Veelvuldige-inset-veelvuldige-uitset (VIVU) kanaalmodellering vir 'n wyeband binnemuurse
omgewing word in hierdie proefskrif ondersoek. Die teoretiese basis van meetkundige
modellering vir 'n tipiese binnemuurse omgewing is aanvanklik ondersoek en 'n ruimte-tyd
model is geformuleer. Die stuur- en ontvangsantenna korrelasie is toe geskei en in terme
van die antenna elementspasng, die verstrooiingsparameter, die gemiddelde aankomshoek
en die aantal antennas wat gebruik is, uitgedruk. Hierdie parameters word gebruik om
hulle effek op die kapasiteit van die kanaal te bepaal. Die gebruik van 2.4 GHz en
5.2 GHz in die wyeband binnemuurse omgewing is ondersoek. Die konsep van VIVU
frekwensieskalering is met behulp van metings by die Universiteit van Pretoria getoets en
toegepas. Frekwensieskalering van kapasiteit, ruimtelike korrelasie en die gesamentlike
ontvang/stuur dubbelrigtingkanaalrespons is in hierdie omgewing ondersoek. Die maksimum
entropie benadering vir VIVU kanaalmodellering is ondersoek en 'n nuwe basis vir die bepaling
van die kovariansie matriks wanneer slegs die stuur/ontvang kovariansie bekend is, is ontwikkel.
Laastens word resultate van hierdie model met die gevestigde Kronecker model vergelyk. Die
toepassing van die gesamentlike stuur/ontvang ruimtelike drywingspektra word met behulp
van 'n bundelvormer evalueer. Die studie maak gevolgtrekkings en lig moontlike toekomstige

navorsingsgeleenthede uit.

Sleutelwoorde:
VIVU kanaalmodellering, frekwensieskalering, kapasiteit, korrelasie en maksimum

entropie.
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