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Abstract

In this thesis & combination of orthogonal frequency division mulliplexing
(OFDM) and code division multple access (CDMA) has been proposed for
application in a mobile personal communications system. This is called Multi-
carrier {MC) CDMA system. Tt combines a high spectral cliicieney with an
immunity to channel dispersion. Furthermore, insiead of building a rake receiver
in thc mobile wnit (MU), the base station {(BS) can pre-rake the siznal before
transmission in the downlink using the channel ipulse response estimated rom
the uplink. The mobile unit uses a convenlional receiver and sull achieves
approximately the same performance as in the case of the rake receiver. For
further improverments, dual transmitter diversily is employed to combat fading.
Theoretical and - simulation results are obtained for the system under
consideration, Depicted results show appreciable improvements when compared

with those previously congidered in the literature.
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Symbols & Abbreviations

The Pscude naise (PN code for user &.

The channel gair for path £ and user &,
The channel paim for path £ and subcarrier m and user £.

The daia stream for user k.

The input dara ai time instant / and subcartier m,

The discrcte aperiodic cross-correlanion function belween users
k, 1.

The complex low-pass impulse response of the chennel for user &
The complex low-pass impulsc response of the channel for wser &
and subcarrier m.

The total namber of users.

The number of channel paths.

1he number of subcarriers in multi-carrier svstems.

The spreading factor of spread spectram svsicms.

Zero mean additive white gaussian noise { AWGN) with two sided
power spectral density No/2.

The transmitted power.

The received signal at user k.

The received sirnal al user k and subcarrier m.

The received signal Fom the (ransmitted 2 antenma,

The down-Jink transmitted stgnal for vser £,

The down-link transmitted signal for user k and subcartier .

The data bit duration.

The data svmbel duration.

The psendo noise (PN) code chip duration.

The lenpth of cyelic prefix.

The OGFDM symbol duration.
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Ii The nommahzng factor that kecps the instantaneous transmitted
power constant regardless of the number of channel paths.

Vi 1he channel phase [or user & and channel path £.

Yime The channel phase for user £ and channel path ¢ and subcarrier m.

@, The orthogonal frequency of subcarricr m.

¥, The SNR for one branch from the transmt antenmna £

Abbreviations

ADSL Asymmetric Digital Subearnier Lines.

AWGN Additive White Gaussian Noise.

BER Bit Errar Rate.

BPSK Binary Phase Shifi Keying.

BS Basc Station,

CDMA Code Division Multiple Access.

CP Cyelic Prefix.

AR Digital Audio Broadeasting.

DT Discrete Fourier Transform.

DS-58 Direct Sequence Spread Spectrum.

DvBe Digital Video Broadcasting.

ETSI Furopean Telecommunications Standards Institate.

FDM Frequeney Diviston Multiplexing,

FFT Fast Fourier Transform.

HDSL High-bit-rate Digital Subcarrer Lines.

HDTV High-definition Television.

ICT Inter Carrier Interference.

IFFT Inverse Fast Fourier Transform.

] | Intersymbol Interference.

LAN Local Arga Network.

MAIT Multiple Access Interference.

MC-CTIM A Multi-carrier CTOMA



