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Abstract - The outperforming stage of wireless communication
system need to be developed for reliable delivery of the
information. Every wireless communication system has a major
influence by the information transferring media (channel). The
behavior of wireless channel is quite varying in nature so that
the predictions of noises disturbing signals is very crucial task.
So the estimation of channel play a very important role make
wireless communication system better. Here the channel
estimation is done and the mean square error is calculated for
proposed methodology using 4-QAM Modulation and Median
Filter.
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. INTRODUCTION

The wireless transmission technology allows people to
communicate without any physical connection. In recent
decades, there is more rapid development of wireless
mobile communications, from the initial 1G analog mobile
communication  system.  Currently, 4G  mobile
communication system has been started in the world and
begun the trial. Development of mobile communication is
shown as following steps. The 1G mobile communication
system mainly uses analog technology and frequency
division multiple access (FDMA) technology. Due to
bandwidth constraints, mobile communications cannot do
long distance roaming, but only be a regional mobile
communications system. The main drawback is low
spectrum  utilization and signaling voice traffic
interference. The 2G mobile communication alternatives
1G mobile communication system and completed changes
from analog to digital technology. It mainly uses the time
division multiple access (TDMA) technology and code
division multiple access (CDMA) technology. Its main
business is voice, and the feature is to provide digital voice
services and low-speed data services. However, due to the
limited bandwidth, application of data services is limited,
and cannot achieve high rates of business such as mobile
multimedia services. The concept of 3G mobile
communication is proposed by the International
Telecommunication Union (ITU) in 1985 originally, and
was officially named as International Mobile telecom
System 2000 (IMT2000). In May 2000, it finally passed
the 3G mobile communication air interface standards, and
was officially named as IMT2000 wireless interface
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specification. This specification includes two types of
CDMA and TDMA. Its main features include support for
multimedia services, data transmission rate of at least
384kbit/s, and global roaming. Compared with the 1G and
2G, high-speed data transmission and broadband
multimedia service can be achieved in 3G communication
system. However, because of different standards of
regional communication systems, 3G is still unable to meet
the future requirements of higher data transfer rates.

Therefore, 4G mobile communication system, with the
OFDM modulation technique, started to enter the horizon
and became a research hotspot. For high-volume and
highspeed wireless mobile communication systems,
OFDM is a promising modulation scheme, and will play an
increasingly important role in the future development of
wireless mobile communication network.

Il.  APPLICATION OF OFDM

OFDM is a multi-carrier transmission technology in
wireless environment, and can also be seen as a multi-
carrier digital modulation or multi-carrier digital
multiplexing technology. Because of using of orthogonal
carrier technology without interference and no guard band
between single carriers, OFDM system requires much less
bandwidth compared with the conventional frequency
division multiplexing (FDM) system, and gets higher
bandwidth utilization. Theoretical formation of OFDM and
application starts in the
communication, which is based on discrete Fourier
transform (DFT). The sub-carriers overlap 1/2 between
them but remain orthogonal to each other. The signals are
separated by demodulation in the receiver. To reduce the
complexity of multicarrier system, in 1977, S.B. Weinstein
and P.M. Ebert [3] proposed following theories, —Before
passing the filter, the spectral shape of sub-carrier is a sinc
function and non-band limited. DFT can do modulation
and demodulation of multi-carrier baseband. The empty
slot between symbols can be used as a guard interval to
eliminate ISII. In 1980, A. Peled and A. Ruiz replaced the
empty slot as cyclic prefix (CP) in order to satisfy the
orthogonality of each carrier in dispersive channels. In
1985, Cimini [3] applied the OFDM to wireless cellular
mobile communication system, and established the OFDM
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wireless mobile communication systems theory. OFDM is
widely applied from theory to practice. In the past decade,
the rapid development of large scale integrated circuit
technology and realization of a large number points high-
speed FFT promote the wide application of OFDM theory.
At present, OFDM has been widely used in broadcast
audio and video and civilian communications, including
asymmetric digital subscriber line (ADSL), digital audio
broadcasting (DAB), digital video broadcasting (DVB),
high definition television (HDTV), wireless local area
networks (WLAN). Because of the dramatic increasing of
mobile users, mobile speed and amount of data
transmitted, there are still many problems of OFDM to be
resolved in the high-speed mobile environment. And one
of the problems is the channel estimation.
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Ill.  PROPOSED METHODOLOGY

The wireless communication system is the best to estimate
for lower mean square error and for such aim we need the
efficient technique to improve system. The same aim
considered here to make system better by estimating the
channel performance and minimizes the MSE.

In below figure the proposed system is explained in major
blocks in which the system is divided. The major blocks
are in the sequence i.e. modulation, OFDM Modulation,
Channel Part, OFDM Demodulation, proposed technique
i.e. LS/MMSE Estimation and Median Filtering.

OFDM
Modulation

AWGN
Channel

Input __| 4-QAM
Data Modulation

OFDM
Demodulation

LS/MMSE
Estimation

Median

Fig. 3.1 Block Diagram of proposed methodology

Initialization variables to create simulation
environment

[

Generate data to transmit over channel

Modulate data with BPSK or 4-QAM
| Initialize Channel Characteristics |

[

| Apply OFDM Modulation |

[

| Generate AWGN channel with Noises |

[

Estimate Received Signal with
LS/MMSE Estimators

Apply Median Filtering

l

Calculate MSE |

Compare and Display Results

End

Fig. 3.2 Flow chart of proposed methodology

The above system is implemented on simulation tool and
the flow of execution of algorithm is shown in below
figure.
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The flowchart of proposed approach is given in the figure
below. The steps are as follows:

a. Start of simulation

The system need t0 be initialized before starting of

simulation

For system analysis data is generated

Modulate signal with BPSK or 4/8/16-QAM

Characteristics of the channel is initialize

Applying OFDM Modulation

Transmitting through AWGN channel with adding

Noises

Now signal is estimated with MMSE estimators

i. In addition with estimators median filtering is
applied to improve the performance

j.  Calculation of MSE

k. Compare and display results

I.  End of simulation

@ ~o oo

T

IV. SIMULATION RESULTS

The proposed system is explained in the previous system
implemented with the help of simulation tool and
outcomes of the methodology is shown in below figures. In
Fig. 4.1 the proposed methodology with system is
evaluated with MMSE estimator and to enhance the
performance means to reduce system error median filtering
is applied.

By the use of median filter the performance of the system
using least square estimation and minimum mean square
error is improved. The below results are obtain by applying
4-QAM modulation technique.
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. Channel Estimation Performance of The OFDM System with 4-QAM
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Fig. 4.1 Simulation results of Mean Square Error (MSE)
with 4-QAM Scheme and Median Filter

, Channel Estimation Performance of The OFDM System with 8-QAM
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Fig. 4.2 Simulation results of Mean Square Error (MSE)
with 8-QAM Scheme and Median Filter

From the results it can be observed that the blue graph i.e.
MMSE with median filtering is optimum performance in
terms of mean square error (MSE).

o Channel Estimation Performance of The OFDM System with 16-QAM
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Fig. 4.3 Simulation results of Mean Square Error (MSE)
with 16-QAM Scheme and Median Filter
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In Fig. 4.2 the proposed methodology with system is
evaluated with MMSE estimator and to enhance the
performance means t0 reduce system error median filtering
is applied. By the use of median filter the performance of
the system using least square estimation and minimum
mean square error iS improved. The below results are
obtain by applying 8-QAM modulation technique. From
the results it can be observed that the blue graph i.e.
minimum mean square error With median filtering is
optimum performance in terms of mean
error(MSE).

square

In Fig. 4.3 the proposed methodology with system is
evaluated with MMSE estimator and to enhance the
performance means to reduce system error median filtering
is applied. By the use of median filter the performance of
the system using least square estimation and minimum
mean square error iS improved. The below results are
obtain by applying 16-QAM modulation technique. From
the results it can be observed that the blue graph i.e.
minimum mean square error With median filtering is
optimum performance in terms of mean square
error(MSE).

V. CONCLUSION AND FUTURE SCOPE

The OFDM based wireless communication system is
channel estimated and after studying of various effective
techniques, here minimum mean square error(MMSE) are
taken into consideration for estimation of channel and to
reduce the mean square error (MSE) median filtering(MF)
is used followed by MMSE estimators. After analysis of
the system using 4/8/16-QAM modulation techniques it is
found that the when MMSE is used with 4/8-QAM the
MSE is better and if MMSE is used with 16-QAM than
also MSE is more better. Now with the less complex
modulation technique i.e. BPSK is preferred over other. So
that BPSK is best with median filtering.

In the future more effective estimators make great change
in the system with proposed median filtering technique and
more efficient modulation enhance the system performance
and reduce mean square error (MSE).
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