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Abstract – The main goal is to access the appropriateness of
OFDM as a modulation technique for a fixed wireless phone
system. Several of the main factors affecting the performance
of a OFDM system, were measured including multipath delay
spread, channel noise, distortion of the signal (clipping), and
timing requirements.

This paper focuses on how MIMO OFDM-CDMA systems
are capable of achieving diversity gains significantly larger
than that of the day to day system.
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I. INTRODUCTION

(A) Orthogonal Frequency Division Multiplexing:
Orthogonal frequency-division multiplexing (OFDM) is

a method of encoding digital data on multiple carrier
frequencies. OFDM has developed into a popular scheme
for wideband digital communication, whether wireless or
over copper wires, used in applications such as digital
television and audio broadcasting, DSL broadband internet
access, wireless networks, and 4G mobile
communications.
(B) Frequency Division Multiplexing:-

In communications sector, frequency division
multiplexing is a method by which the entire bandwidth
accessible in a communication medium is divided into a
series of non-overlapping frequency sub-bands, each of
which is used to carry a separate signal.

This permits a single transmission medium such as a
cable or optical fiber to be shared by many signals. FDM
is also used by telephone systems to transmit multiple
telephone calls through high capacity trunk lines,
communications satellites to transmit multiple channels of
data on uplink and downlink radio beams, and broadband
DSL modems to transmit large amounts of computer data
through twisted pair telephone lines, among many other
uses.
(C) Working of frequency division Multiplexing:-

At the source end, for each frequency channel, an
electronic oscillator generates a carrier signal, a steady
oscillating waveform at a single frequency such as a sine
wave that serves to "transmit" information. The carrier is
much higher in frequency than the data signal. The carrier
signal and the incoming data signal are applied to a
modulator circuit. The modulator alters some aspect of the
carrier signal, such as its amplitude, frequency, or phase,
with the data signal, "piggybacking" the data on the

carrier. Multiple modulated carriers at different
frequencies are sent through the transmission medium,
such as a cable or optical fiber.

Each modulated carrier consists of a narrow band of
frequencies, centered on the carrier frequency. The
information from the data signal is carried in sidebands on
either side of the carrier frequency. This band of
frequencies is called the pass band for the channel. As long
as the carrier frequencies of separate channels are spaced
far enough apart so that their pass bands do not overlap,
the separate signals will not interfere with one another.
Thus the available bandwidth is divided into "slots" or
channels, each of which can carry a data signal.

At the destination end of the cable or fiber, for each
channel, an electronic filter extracts the channel's signal
from all the other channels. A local oscillator generates a
signal at the channel's carrier frequency. The incoming
signal and the local oscillator signal are applied to a
demodulator circuit. This translates the data signal in the
sidebands back to its original baseband frequency. An
electronic filter removes the carrier frequency, and the data
signal is output for use.

Following diagram depicts how frequency division
multiplexing works:

Fig.1.working of frequency division multiplexing

(D) CDMA System:
Code division multiple access (CDMA) is a channel

access method used by various radio communication
technologies. It should not be confused with the mobile
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phone standards called CDMA One, CDMA2000
WCDMA (the 3G standard used by GSM carriers), which
are often referred to as simply CDMA, and use CDMA as
an underlying channel access method.

One of the concepts in data communication is the idea
of allowing several transmitters to send information
simultaneously over a single communication channel. This
allows several users to share a band of frequencies. This
concept is called multiple accesses. CDMA employs
spread-spectrum technology and a special coding scheme
to allow multiple users to be multiplexed over the same
physical channel. By contrast, time division multiple
access divides access by time, while frequency-division
multiple access divides it by frequency. CDMA is a form
of spread-spectrum signaling, since the modulated coded
signal has a much higher data bandwidth than the data
being communicated.
(E) Spread spectrum:-

In telecommunication and radio communication sector,
spread-spectrums are nothing but a methods by which a
signal either it may be an electrical, electromagnetic signal
generated with a particular bandwidth is consciously
spread in the frequency domain, resulting in a signal with
a wider bandwidth. These methods are used for a variety
of reasons, including the establishment of safe
communications, increasing resistance to natural
interference, noise and congestion, to avoid detection, and
to limit power flux density.

Fig.2. Spread spectrum environment

In spread spectrum communications low power radio
transmitters divide their signals into coded packets across
a range of frequencies and receiver reconstructs the
message.
(F) The 3G Wireless ERA

The expansion of the use of digital networks has led to
the need for the design of new higher capacity
communications networks. The demand for cellular-type
systems in Europe is predicted to be between 15 and 20
million users by the year 2000, and is already over 30
million (1995) in the U.S. Wireless services have been
growing at a rate greater than 50% per year, with the
current second generation European digital systems
(GSM) being expected to be filled to capacity by the early
2000s.

The telecommunications industry is also changing, with
a demand for a greater range of services such as video
conferencing, Internet services, and data networks, and
multimedia. This demand for higher capacity networks has
led to the development of third generation
telecommunications systems.

One of the proposed third generation
telecommunications systems is the Universal Mobile
Telecommunications System (UMTS), with the aim of
providing more flexibility, higher capacity, and a more
tightly integrated service. This section focuses on the
services and aims of the UMTS. Other systems around the
world are being developed, however many of these
technologies are expected to be combined into the UMTS.

The World Wide Web (WWW) has become an important
communications media, as its use has increased
dramatically over the last few years. This has resulted in
an increased demand for computer networking services. In
order to satisfy this, telecommunications systems are now
being used for computer networking, Internet access and
voice communications. A WWW survey revealed that
more than 60% of users access the Internet from
residential locations, where the bandwidth is often limited
to 28.8kbps.

This restricts the use of the Internet, preventing the use
of real time audio and video capabilities. Higher speed
services are available, such as Integrated-services digital
network (ISDN). These provide data rates up to five times
as fast, but at a much increased access cost. This has led to
the demand of a more integrated service, providing faster
data rates, and a more universal interface for a variety of
services. The emphasis has shifted away from providing a
fixed voice service to providing a general data connection
that allows for a wide variety of applications, such as
voice, Internet access, computer networking, etc.
(G) CDMA System:

CDMA is a spread spectrum technique that uses neither
frequency channels nor time slots. With CDMA, the
narrow-band messages are multiplied by a large band
width signal that is a unique pseudo random noise code.
All users in a CDMA system use the same frequency band
and transmit simultaneously with different codes. The
transmitted signal is recovered by correlating the received
signal with the PN code used by the transmitter.

Fig.3. CDMA Basic Block Diagram

It is found that OFDM performs extremely well
compared with CDMA, providing a very high tolerance to
multi-path delay spread, peak power clipping and channel
noise. OFDM is found to have total immunity to multi-
path delay spread provided the reflection time is less than
the guard period used in the OFDM signal.

II. PROBLEM DEFINITION OF PROPOSED

SYSTEM

We have anticipated a multiple-input-multiple-output,
orthogonal frequency division multiplexing, code-division
multiple-access (MIMO OFDM-CDMA) system. The
major purpose is to give extra elasticity in user
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multiplexing and data rate alteration that offer superior
system throughput and improved variety gain.
The flexibility to extend on all domains allows us to
separately increase users’ data, to uphold better system
throughput and to have superior variety gains.

To recognize the appropriateness of a wireless standard
for a communication system is one of the serious selection
areas in communication engineering. For most of mobile
systems CDMA method is favored, so concerning our
work with CDMA will extract out the best one among two
for a particular communication environment.

Several methods are under concern for the next
generation of digital phone systems, with the plan of
improving cell capacity, multipath resistance, and
flexibility. These include CDMA and COFDM.

Both these methods could be applied to provide a
fixed wireless system for rural areas. Though, each method
as different property, make it more suitable for specific
applications.

COFDM is at present being used in several new radio
broadcast systems including the suggestion for high
definition digital television (HDTV) and digital audio
broadcasting (DAB). Though, slight research has been
completed into the use of COFDM as a transmission
method for mobile telecommunications systems.

Fig.4. MIMO OFDM CDMA System

III. TIME-FREQUENCY ANALYSIS

The need for a combined time-frequency representation
stemmed from the inadequacy of either time domain or
frequency domain analysis to fully describe the nature of
non-stationary signals. A time frequency distribution of a
signal provides information about how the spectral content
of the signal evolves with time, thus providing an ideal
tool to dissect analyses and interpret non-stationary
signals. This is performed by mapping a one dimensional
signal in the time domain, into a two dimensional time-
frequency representation of the signal. A variety of
methods for obtaining the energy density of a function,
simultaneously in the time and frequency have been
devised, most notably the short time Fourier transform, the
wavelet transform and the Wigner-Ville distribution. To
illustrate the basic idea of how time-frequency analysis
can be used to clarify, and provide additional information
about the behavior of a non-stationary signals, a selection
of examples are presented below.
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