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Abstract - The 4g technology is taking stands to serve the
efficient communication mean to human being and it is the
proof of great innovation to fulfill the communication needs
and taking technology advancements too far. This paper
analyzing the performance of 49 mobile technology keeping the
architecture of 4g communication system and its basic
parameters. Here we have analyzed the OFDM in different
aspects like subcarriers and that was done with the encoded
signals. Encoded signals are achieved using phase encoding
which is not complex but very effective to protect signals from
noises and interferences. The simulation performed for
numerical analysis of bit error rate with different length of
subcarriers.
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I INTRODUCTION

4G technology merges particular existing and future
wireless network advances to guarantee flexibility of
development and consistent wander starting with one
innovation then onto the next. It gives sight and sound
applications to the end client by various advances through
nonstop and constantly most ideal association.

4G systems are incorporated with center system and a few
radios get to systems. The center interface is utilized for
communication with the center system and radio get to
systems, the accumulation of radio interfaces are utilized
for communication with the radio get to systems and
mobile users. The fundamental recognizing component
somewhere around 3G and 4G is data rate. 4G can bolster
no less than 100Mbps pinnacle rate in full-portability wide
zone scope and 1Gbps in low-versatility neighborhood
where as the speed of 3G can be dependent upon 2Mbps,
which is much lower than the paces of 4G.
Notwithstanding, 4G standard will base on broadband IP-
based completely applying bundle exchanging technique
for transmission with consistently get to union. It implies
that 4G coordinates all get to innovations, administrations
and applications boundlessly through remote spine and
wire-line spine by utilizing IP address

OFDM stands for orthogonal frequency division
multiplexing, which transmits extensive measure of
advanced data over the radio wave. OFDM works by part
the radio signal into various littler sub signals and after that
transmit at the same time at various frequencies to the
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collector. Huge Area Synchronized Code Division
Multiple Access (LAS-CDMA) empowers rapid data and
builds voice limit. Multi-Carrier Code Division Multiple
Access (MC-CDMA), which is intended for running on
wide range, called large scale cell. The Local Multipoint
Distribution System, (LMDS), intended for smaller scale
cell is utilized to convey voice, data, web and video
benefits in 25GHzand higher spectrum.

The necessities are many scrambles accessibility and non
accessibility of viewable pathway between the transmitter
and receiver i.e. (numerous structures and different objects
lessen, reflect, refract, and diffract the signal).The way
between the base station and mobile station of earthbound
versatile communication is described by different obstacle
and reflections.

The radio waves transmitted from the base station
emanates every which way including reflected waves ,
diffracted wave, dispersing wave and the immediate wave
from the base station to the versatile station. Since the way
length of the immediate, reflected, diffracted, and diffusing
waves are distinctive, the time taken to achieve the
versatile station is diverse for scattered waves.

The reception environment described by superposition of
postponed waves is known as a multipath propagation
environment. In a multipath propagation environment, the
aggregate got signal is the vector entirety of independently
postponed signals.

1. SYSTEM MODEL

OFDM is created by firstly picking the range required,
based on the information data, and modulation technique
utilized. Every carrier to be created is doled out a few data
to transmit. The desired amplitude and phase of the carrier
is then figured based on the tweak plot (ordinarily
differential BPSK, QPSK, or QAM). At that point, the
IFFT changes over this range into a period space signal.

The FFT changes a cyclic time space signal into its
identical recurrence range. Finding the equal waveform,
created by an aggregate of orthogonal sinusoidal segments,
does this. The amplitude and phase of the sinusoidal
segments represent to the frequency range of the time
space signal.
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The primary elements of a useful OFDM system are as per
the following:

e Some handling is done on the source data, for
example, coding for adjusting errors, interleaving and
mapping of bits onto symbols. A case of mapping
utilized is QAM.

e The signals are modulated onto orthogonal sub-
carriers. This is finished by utilizing IFFT.

e Orthogonality is kept up amid channel transmission.
This is accomplished by adding a cyclic prefix to the
OFDM edge to be sent. The cyclic prefix comprises
of the L last specimens of the edge, which are
duplicated and put in the start of the casing. It must
be longer than the channel motivation reaction.

e Synchronization: the presented cyclic prefix can be
utilized to identify start of each of frame. This is
finished by utilizing the way that the L first and last
specimens are the same and along these lines
associated. This works under the suspicion that one
OFDM casing can be thought to be stationary.

e Demodulation of the received signal by using FFT

e Channel equalization: the channel can be evaluated
either by utilizing a preparation grouping or sending
known alleged pilot symbols at predefined sub-
carriers.

e Decoding and de-interleaving.
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Figure 2.1 Basic OFDM system .

A piece chart demonstrating a disentangled arrangement
for an OFDM transmitter and beneficiary is given in Figure
2.1.

The OFDM signal created by the system in Figure 2.1 is at
baseband; keeping in mind the end goal to produce a radio
frequency (RF) signal at the required transmitter frequency
filtering and modulation is required. OFDM takes into
consideration a high spectral proficiency as the carrier
power and modulation technique can be independently
controlled for every carrier.
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I1. PROPOSED METHODOLOGY

The proposed system is based on the phase encoding with
different modulation scheme QAM and PSK as shown in
figure 3.1 we are using 2psk and 4QAM modulation. The
proposed scheme is not very complex but it is very
efficient to protect information signal being distorted.

Figure 3.2 has shown the steps of implementation of
proposed system the steps of implementation of proposed
system are as follows:
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Fig. 3.1 Block Diagram of the Proposed Methodology.
Transmitter:

First initialize the environment variable and generate data
the modulate the generated data with 2-psk and 4-QAM
modulation scheme modulated data has converted to
parallel data using serial to parallel conversion phase
encoding applied on it again modulate the prepared data
with OFDM modulation add cyclic prefix that can be easy
to recognize the start bit . Now the data is ready to
transmit.

Channel:

Channel is a media through which our signal reaches to
receiver, in a proposed system we are using AWGN at the
time signal travel through AWGN channel some external
noised are added to it.

Receiver:

Secured encrypted noised signal received by the receiver ,
primarily it remove the cyclic prefix from the received
signal and demodulate by using OFDM demodulation to
detect the actual information signal after that phase
decoding apply on it to de-encrypt the signal again
Demodulate the symbol by using 4-QAM and 2-psk to
recognize the actual information the demodulated signal
process through parallel to serial conversion and finally
pass through a digital filter to get the perfect noise free
output .
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Fig. 3.2 Flow Chart of the Proposed Methodology

V. SIMULATION RESULTS

The previously explained proposed system is simulated on
simulation tool and the numerical analysis of bit error rate
is calculated with different length of subcarriers. The
simulation results show the efficiency of proposed
methodology.

Fig. 4.1 shows the bit error rate performance of the system
with 16 subcarriers using 2-PSK and 4-QAM and the
optimum result is 1.5 x 10 with 2-PSK modulation and
3x10° with 4-QAM. In this configuration the system
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performs better with 2-PSK but 4-QAM has better BER
also but higher than 2-PSK.

BER Curve 4G MIMO OFDM using
Phase Encoding and 16 Subcarriers
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Fig. 4.1 Performance of Proposed 4G Mobile System using
16 Subcarriers.
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Fig. 4.2 Performance of Proposed 4G Mobile System using
32 Subcarriers.

Fig. 4.2 shows the bit error rate performance of the system
with 32 subcarriers using 2-PSK and 4-QAM and the
optimum result is 1x10-7 with 2-PSK modulation and
1x10-7 with 4-QAM. In this configuration the system
performs almost equally with 2-PSK and 4-QAM.

Fig. 4.3 shows the bit error rate performance of the system
with 64 subcarriers using 2-PSK and 4-QAM and the
optimum result is 6x107 with 2-PSK modulation and
1.2x10° with 4-QAM. In this configuration the system
performs better with 2-PSK but 4-QAM has better BER
also but higher than 2-PSK.
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BER Cunve 4G MIMO OFDM using
Phase Encoding and 64 Subcarriers
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Fig. 4.3 Performance of Proposed 4G Mobile System using
64 Subcarriers
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Fig. 4.4 Performance of Proposed 4G Mobile System using
128 Subcarriers

Fig. 4.4 shows the bit error rate performance of the system
with 128 subcarriers using 2-PSK and 4-QAM and the
optimum result is 8x10® with 2-PSK modulation and
1.7x107 with 4-QAM. In this configuration the system
performs better with 2-PSK but 4-QAM has better BER
also but higher than 2-PSK.

V. CONCLUSION AND FUTURE SCOPE

The proposed system analyzed in this work has proven by
its simulation results that the bit error rate achieved is
better than the existing system with which significantly
better communication and reduction of noises in the
system. The simulation is performed for different
subcarrier lengths and with the increase in the length of
subcarriers the optimum performance is 8x10® using 2-
PSK modulation. The future work can be planned to
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integrate the antenna diversity to reduce the fading,
scattering and effect of interference. The encoding will
also plays important role to protect signals being corrupted
and there are several methods to achieve one.
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