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Abstract—The wireless channel suffers from attenuation due to
destructive multipath in the propagation media. These forms of
attenuation result in the inefficient and unreliable transmission of
data over many radio channels. Some possible, but non-pragmatic,
solutions to combat this degradation are to increase transmission
power, antenna size, or antenna height. A practical alternative to
these solutions would be to transmit some less-attenuated replica of
the signal to the receiver thereby increasing the probability that the
receiver will receive a less corrupted signal. This scheme of
transmission and reception is called diversity and is one of the most
important techniques used to mitigate the effects of fading in wireless
communications. Space-Time Trellis Codes (STTCs) were introduced
for a high data rate, bandwidth and power-efficient method of
communication over wireless Rayleigh and Rician fading channels.
STTCs can achieve a diversity advantage by placing the diversity
burden on the BS, and hence leaving the MS to maintain its mobility
and practicality.

Keywords: Wireless communication, MIMO, OFDM and Space time
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1. INTRODUCTION

In the past, the communication systems like telephony and
telegraphy etc, were all analog and use electrical wires. They
are hence the examples of wired communication system. With
further development, the focus shifted towards digitization of
the communication system. A major breakthrough in this field
with the advent of the wireless technology due to the invention
of radio system. Since then, wireless technology has evolved
at a fast pace and hence revolutionized the field of wireless
communication system. Initially, wireless communication was
used for military and other non commercialized applications
but when the wireless communication links are
commercialized then it results in the rapid advancement and
development of the physical layer design issues for providing
high and error free signal transmission, which makes the
foundation of second-generation technology (2G) and
subsequently the development of third-generation technology
(3G). The second generation technology (2G) has been in use
mainly for voice, data and slow transmission of the signal.

And now with the introduction of GPRS, video signal
transmission, high data rates services etc, the base of third
generation technology (3G) has been confirmed and the
research and development is already aiming for the successful
development and deployment of fourth generation technology
(4G). The propagation of signal through the wireless channel
suffers from multipath fading that prevents the maximum use
of available bands of frequency spectrum. This multipath
fading mainly occurs due to the reflection, diffraction,
scattering, shadowing and from surrounding buildings and
structures through which the wireless signal transmission takes
place. Out of these, the multipath fading due to shadowing are
considered as the long-scale fading while the others mentioned
above are small-scale fading. The need for high data rate and
high spectral efficiency are the key elements for future
wireless communication systems. Adaptive coding and
modulation, iterative (turbo) decoding algorithms, space-time
coding (STC), multiple antennas and multiple-input—-multiple
output (MIMOQ) systems, multicarrier modulation (OFDM),
and ultra wideband radio are examples of enabling
technologies for next generation wireless communication.
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Fig. 1.1: MIMO Systems.

MIMO employ multiple antennas at the transmitter and
multiple antennas at the receiver. The three basic link
performances that completely describe the quality and
usefulness of any wireless links are speed, coverage,
reliability, are improved by the use of multiple antennas at
both transmitter and receiver, (MIMO) along with multicarrier
system (OFDM) without any using additional frequency
spectrum. Section Il discusses OFDM and modulation of
wireless communication. Section Il discusses related work.
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Section IV discusses Problem formulation. And Section V
discusses conclusion of the research work. Finally, future
work in section VI.

2. OFDM

There has been an increasing interest in providing high data
rate services such as video conference and multimedia over
wideband wireless channels. In wideband wireless channels,
the symbol period becomes smaller relative to the channel
delay spread, and consequently, the transmitted signals
experience frequency-selective fading. Therefore, it is
desirable to investigate the effect of frequency-selective
fading. OFDM is a technique for combating the effects of
multi-path propagation in frequency selective fading channels.
OFDM technique is a multi-carrier transmission technique,
which is being recognized as an excellent method for high-
speed bi-directional wireless data communication. The prime
idea is that all queuing data in buffer are uniformly allocated
on small sub-carriers which are orthogonal to each other. The
OFDM converts a frequency-selective fading channel into a
parallel collection of frequency flat-fading sub channels, in
which the available bandwidth is very efficiently used. OFDM
efficiently squeezes multiple modulated carriers tightly
together reducing the required bandwidth but keeping the
modulated signals orthogonal so that they do not interfere with
each other.

MODULATION

The choice of modulation technique has a direct impact on the
capacity of a wireless communication system. It determines
the bandwidth efficiency of a single physical channel in terms
of the number of bits per second per Hertz (bit/s/Hz) and it is
therefore important that this choice is discussed in detail. In
selecting a suitable modulation scheme for a wireless
communication system consideration must be given to
achieving the following,

e High bandwidth efficiency.

e High power efficiency.

e Low carrier-to-co channel interference power ratio (in
case of cellular mobile communication system)

Low out-of-band radiation.

Low sensitivity to multipath fading.

Constant or near constant envelope.

Low cost and ease of implementation.

Many digital modulation techniques are available and are
extensively used in the present wireless communication
system these includes phase shift keying (PSK/BPSK),
multilevel phase shift keying (M-ary PSK), Qadrature phase
shift keying (QPSK), Frequency shift keying (FSK/BFSK) and
Qadrature amplitude modulation (QAM). But one of the most
efficient modulation techniques is trellis coded modulation
(TCM).

SPACE TIME CODING

Space time coding has gained much interest due to its
capability of achieving better performance using transmits
diversity. Transmit diversity can achieve diversity gain by
transmitting from multiple spatially separated antennas. A
space time code is a method employed to improve the
reliability of data transmission in wireless communication
system using multiple antennas. The space time codes depends
on transmitting multiple, redundant copies of a data stream to
the receiver in the hope that at least some of them may survive
the physical path between the transmission and reception in a
good enough state to allow reliable decoding. A number of
space-time coding techniques have been proposed for transmit
diversity. Space-time coding techniques were used to achieve
lower error rates or higher data rates in narrowband systems.
Mainly the family of space time codes includes space time
block code (STBC) and space time trellis codes (STTC).

3. RELATED WORK

In this section discuss the related work to communication
system. The communication system involves the modulation
techniques with MIMO and OFDM etc. system. Here we
contain various research papers for communication system and
describe with the method and author name with references
number and description.

In this paper author introduce a novel iterative joint FO and
channel estimation algorithm that uses a preamble affected by
an insufficient CP, whose main contributions are explained
next. First, our proposal addresses the joint estimation of both
parameters, i.e., channel and FO, in the scenarios of concern.
Most previous contributions only describe channel estimation
and insufficient CP, excluding the effect of FO, and cope with
ideal conditions in the preamble symbols, that is, they do not
analyze the effect of distortions within the preamble to
perform proper joint estimations. In fact, the addressed the
joint estimation. Second, in this paper, the joint estimation is
based on all the samples of the preamble (N samples), despite
the fact that the first half (N/2 samples) conveys ISI-ICI.

In this paper author propose a complete algorithm capable of
jointly estimating the CFO and the path CA, by taking into
account the fast variation of each path CA in MIMO
environment. Generally, it is preferable to directly estimate the
physical channel parameters instead of the equivalent discrete-
time channel taps. Indeed, as the channel delay spread
increases, the number of channel taps also increases and a
large number of BEM coefficients have to be estimated. This
requires more pilot symbols. Hence, using a parametric
channel model rather than an equivalent discrete channel
model enables to reduce the signal subspace dimension.
Additionally, estimating the physical propagation parameters
means estimating path delays and path CA.
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In this article author investigates the proposed scheme offers
better BER than other reduced guard interval equalization
schemes. This work investigates the channel-induced
interference problem caused by insufficient CP in OFDM
based systems. Insufficient CP scenario may occur when
channel delay spread is extremely long, when the transmitter
deliberately shortens the guard interval to reduce transmission
overhead in order to increase system throughput, or in
multiuser environment when the propagation delay differences
among different users are significant. A null subcarrier based
frequency domain equalizer is proposed to mitigate the
adverse effects caused by the shortened guard interval as well
as channel noise.

In this paper author consider a general case of antenna and tap
correlation under frequency-selective Rayleigh fading
channels. They analyze the capacity expression at high and
low SNR regimes for arbitrary number of transmit/receive
antennas for MISO/SIMO-OFDM respectively, and find the
closed form capacity expression for all SNR regions. In
deriving the above capacity expression, they utilize the
probability density function of a sum of weighted chi-square
random variables which was developed. they dealt with carrier
frequency offset estimation without any capacity analysis,
whereas the current work focuses on the ergodic capacity
analysis of a MISO/SIMO-OFDM system with arbitrary
correlation. The case of same tap correlations for all antenna
pairs which is a common model in existing works is a special
case of our model. Due to the general nature of our analysis,
all correlation possibilities that can exist in MISO/SIMO
frequency selective channels are included in our model.

In this paper author gives details the design of a highly robust
and efficient OFDM-MIMO system to support permanent
accessibility and higher data rates to users moving at high
speeds, such as users travelling on trains. It has high relevance
for next generation wireless local area networks (WLANS) and
4G mobile cellular wireless systems. The paper begins with a
comprehensive literature review focused on both technologies.
This is followed by the modeling of the OFDM-MIMO
physical layer based on Simulink/Matlab that takes into
consideration high vehicular mobility. Then the entire system
is simulated and analyzed under different encoding and
channel estimation algorithms. The use of High Altitude
Platform system (HAPs) technology is considered and
analyzed.

4. PROBLEM FORMULATION

In the process of review we found that some performance
affected problem related to the security threats. In this paper
we work in the area of wireless communication. MAC layer is
a basic building block of wireless communication. In MAC
layer we perform modulation-demodulation and noise
reduction of information code. This utility layer or coding
technique suffers from several problems.

e Due to increased number of transmitter and receiver,
STTC suffer from high error rate.

e In traditional STTC coding technique the available
frequency spectrum is not efficiently used.

e The large size of information generates moderate
corruption of bits.

e The provided OFDM technique does not get the optimal
gain of bandwidth.

5. CONCLUSION

e Multiple receive antennas:- As we have considered the
MIMO configuration for increasing data rate and to
mitigate the fading situations therefore the future work
may be directed for using large numbers of antennas at
the transmitter and receiver that can reduce the noise from
the channel resulting high SNR gain and high data rate.

o Higher order modulation: - We have considered the M-ary
PSK modulation for our simulation but the future work
may be directed towards the use of different higher order
digital modulation techniques including QAM, GMSK
etc.

o Different types of fading: - Different fading conditions
encountered during signal transmission due to the channel
characteristics such that slow fading, flat fading,
shadowing etc. The future work may directed towards the
proper estimation of these different fading conditions

o Imperfect channel estimation:- The channel state
information is a very important parameter to overcome
fading, the proper CSI leads to the increase SNR gain. In
our simulation we have considered perfect CSI but the
future work can be directed towards imperfect CSI to be
present at both transmitter and receiver.

6. FUTURE WORK

In future work we tried to introduce a noise interference
reduction technique for the improvement of high data rate in
traditional space time coding technique (STTC). A new
technique of 2-PSK, 4-PSK, 16-PSK Balanced STTC for
multiple transmit antennas. These codes generate the points of
the constellation with the same probability. Therefore, the
systematic search for good codes can be reduced to this class.
A method to design the balanced codes has been described
here. Finally, the performance of all these 2-state, 4-state and
16-state codes is evaluated by simulation and described by the
Symbol Error Rate (SER) over fast Rayleigh fading channels
with AWGN floor. Reduced noise based estimation schemes
are widely favored as their implementation is relatively simple
and most current wireless standards already provide for their
use. Training sequences for multiple transmit antennas require
properties of zero (or very low) cross correlation between
sequences transmitted from different transmit antennas.
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