- goid,
U .
)
connecting engineers... developing research

ISSN (Online) 2394-6849

International Journal of Engineering Research in Electronics and Communication
Engineering (IJERECE)
Vol 3, Issue 12, December 2016

Optimal Windowing for Space-Frequency Block
Code OFDM in Frequency Selective Channel
MMarri Prasanth ? D.Lalitha Kumari

MM, Tech, ECE Department, ' Assistant Professor
MEEIINTUA College of Engineering, Anantapur.

Abstract: ICl-intercarrier interference in frequency as well as time caused in SFBC-OFDM suffers a lot here dual mode of channel
are time is inverse of frequency. Frequency selectivity is arised because of more number of signals transmited with multiple
amplitudes as well as phase arriving at distinct delay. At the receiver side A windowing scheme is applied to decrease the ICI effect
by limiting the neighbour subcarries more in number. the components in SFBC holds the subcarriers , the SFBC code word
components assures to preserve the the SFBC structure, the channel coherence bandwidth should be greater than the SFBC
seperation, the ICI range should be larger than that of the subcarriers to aviod interference from one another. They can be
decoded independently by the selected carrier locations should be clear and proper, by dividing each symbols of OFDM to more
individual of subsymbol. We use a technique so called windowing technique (MMSE DFE) that allows calculate the transmission
data in every subsymbols with less complex. Results from the simulated data that shows the how to improve the SFBC-OFDM
performance as well as also the performance improvement in the scheme proposed for both frequency as well as time ( doubly
selective) channels for veryhigh Doppler.

Keywords: Space-Frequency Block Coding in Orthogonal Frequency-Division Multiplexing (SFBC-OFDM), Inter Carrier

Interference (ICI), Minimum Mean Square Error Decision Feedback Equalization (MMSE DFE.)

. INTRODUCTION

In VEHICULAR communication systems doubly
selective in both frequency as well as time arises. Because
of more number of many scatters at various locations and
the signal reception contains more number of the signal
transmitted with various phases along with amplitudes
variation at different & distinct delays so frequency
selectivity arises. The temporal selectivity causes becasuse
of the movement of the receiver, transmitter, and/or the
multiple scatters, that makes rapid change in the channel
impulse response. To measure vehicular channels it has
been shown in the literature followed. A overview of
measuring vehicle-to vehicle existing channel campaigns in
a wide variety of some main settings and the characteristics
of channel some of them are Doppler spreads and delay can
be seen. In platform of a channel characterization largescale
path-loss models in 5.9 GHz. Some fading statistics is seen
that the change from one distribution to another that is to
Rayleigh from Rician as increases in the vehicle that
separated. Selected OFDM-Orthogonal frequency-division
multiplexing use in the modulation scheme in the 802.11p of
protocol for (WAVE)-wireless access in vehicular
environments because of it can able to handle channels in
frequency domain selective. In OFDM, N number of
subcarriers is chosen such that the frequency domain

selective channel is divided to a set of non interfering
frequency flat parallel channels. The temporal domain
selectivity channel in OFDM systems can overcome by,
cancellation of ICI is necessary. An N x N channel
inversion matrix is used to Complete omission of ICI in
OFDM systems, an equalizer with a finite-impulse response
FIR minimum mean square error (MMSE) with a few ( four)
taps for every subcarrier. Along with a low-complex
equalizer for OFDM had applied to a window that improve
the SNIR signal-to-interference (due to ICI) with noise ratio.
an important requirement for vehicular communication is
Reliability, mainly for safe applications. Introducing more
number of antennas in the transmission side or receiving
vehicle makt to allow the use of effective spatial diversity
technique. Space—time block coding STBC with OFDM has
provide spatial diversity, holding the codeword components
by separating the subcarriers in the coherence bandwidth in
order to minimize the ICI effect, to remove the high Doppler
effect on SFBC-OFDM that repeat the components of code
word with change polarity (-ve as well as +ve) and
introducing them at the receiving side to remove ICI.
Though it approachs higher performance. The technique
introduced for SISO- single input single output to the more
number of antenna limit the 1CI power where windowing is
used to subcarriers low in number. The windowing is used
not only to get a low complex detection but also to get
orthogonally in between the space time code word
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components. A window is design to reduce the power of ICI
out side of a certain adjusted range of sucessive neighbor
subcarrier and preserve the entire energy of the signal
reception. From the result a minimum separation in between
the components of codeword is able to minimize the
components interference from one to other, where it needs
to be greater than the ICI range. This scheme results greater
immunity for channels that are faded with severe frequency
as well as temporal selectivity. Because of this window
design, the data contain symbol can be seperated into sub
symbols more in number, here each sub symbol
independently decoded/equalized. As a result, each
subsymbol with a low-complex equalizer can be used. Here
an MMSE based decisionfeedback equalizer (DFE)
designed to decode the each subsymbol consider to calculate
the of the window on all white noise coloring effect. The
results are presented shows it can provide maximum
diversity gain for the very high Doppler shift channels and
gain without sacrificing the throughput a permissable
improved in the BER-bit error rate performance.

Il. LITERATURE REVIEW

The cognitive radio aware of its environment, built
on a defined software radio, is popularly known for an
intelligent ~ wireless ~ communication  system  and
understanding environment by building to learn and adjust
the statistical changes in the input, with two main
objectives. 1.highly communication relability wherever and
whenever require 2.effective utilization of the radio
spectrum. In orde to maximize the efficiency of the
transmission MIMO system, with an algorithm of a antenna
cross layer selection. Using the results of efficiency of
transmission, data rate of the user , network of cognitive ad-
hoc . Functional Objective is defined for the rate of data the
multi band multiuser cognitive MIMO network. A scheme
to consists of a series one after the other as consecutive
energy detection follows by feature detection, where the
feature time for detection is so larger than the time for
energy detection. With this scheme, energy detections for
multiple version decrease the feature detection because of
false alarm and that entire time of sensing channel. The
Markov analysis evaluation of performance shows that this
scheme can highlight the utilization of channel for CR users
is maximum, a predefined value is maintained for the
detection of delay of primary user. The IEEE 802.21 system
in adaptive operation and its performance is investigated, by
the energy detection the lengt of sensing interval is varied
depending on the various number of alarms . Three digital
signal processing technique used in order to maximize radio
sensitivity processing gain of the sensing function

cyclostationary feature detection, energy detection and
matched filtering. cyclostationary feature detection that has
advantages because of its ability to seperated/differentiate
from noise in low signal to noise ratio, interference and
modulated signals.

I1l. OFDM
In OFDM, the sub-carrier frequencies are
Af=
orthogonal to each other,m it requires U Hertz

separation. High spectral efficiency is allowed in the
orthogonality , with symbol rate close to the rate for Nyquist
the equivalent baseband signal. The transmitter and the
receiver frequency synchronization is must in OFDM; inter-
carrier interference (ICI) cause because of deviation of
frequency the sub-carriers will not be orthogonal. The
orthogonality for effective modulator inverse FFT on the
transmiter side and demodulator that implement using the
FFT has an algorithm on the receiving side, and low symbol
rate  modulation scheme suffers less for intersymbol
interference the principle of OFDM is that caused by multile
path propagation, number of low- bit rate streams is
advantage to transmit in parallel rather than a single highbit
rate stream. The longer duration of each symbol is good
with guard interval in between OFDM symbols, this
eliminate the inter symbol interference (ISI)., transmitted
signal during the guard interval with cycli prefix contains at
the end of OFDM symbol copied into this guard interval, the
OFDM symbol preceeds the guard interval is transmission.
at the receiver the time-domain equalization is complex than
Frequency domain equalization possible, used at modulation
conventional single-carrier. OFDM, a constant complex
number multiple with the equalizer each detected sub-carrier
in each OFDM symbol, or a rarely changing value. If
equalization can be completely removed by differential
modulation such as DQPSK or DPSK is applied to each sub-
carrier, these non-coherent technique to slow change in
phase as well as amplitude distortion are insensitive . The
OFDM method is easy to implement, switching and
understand between various constellation of error-correction
schemes and QAM patterns to match each and every
interference and sub-channel noise characteristics.

OFDM used in conjunction with channel coding
FEE- forward error correction , and always uses time and/or
frequency interleaving. To spread errors out in the bitstream
an interleaving is used on OFDM is to attempt the decoding
error correction, because when a large concentration of
errors at the decoders are presented these decoder not able to
correct almost all bit errors, and it results a of uncorrected
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burst errors. In OFDM-based systems error correction
coding such as convolutional coding, such as concatenat
with Reed-Solomon codes. The valent error correction code
is Reed-Solomon coding based on the observation that for
inner most convolutional decoding the Viterbi decoder short
error used produces burst when there is a high errors
concentration and to correct bursts errors.

Reed-Solomon codes are apt and suitable. OFDM
based communication systems discrete  multitone
modulation (DMT) that adapt the transmitter to the channel
condition for each subcarrier individually, by bit-loading.
OFDM is not a multi-user channel access method, its
primary form is considers as a digital modulation
technique(DMT). In Multi-carrier code division multiple
access (MC-CDMA), also known as OFDM-CDMA,
CDMA that combined with OFDM spread spectrum
communication for code separation of all the users.

IV. IDEALIZED SYSTEM MODEL
This section with a time-invaring AWGN channel

describes a simple idealized OFDM system model
Transmitter
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phase-shift keying (PSK) or quadrature amplitude

modulation (QAM) is used is modulation, OFDM carrier
signal whencombined form of a large number of orthogonal
subcarrier along with baseband data on each sub-carrier that
ar not dependently modulated usually used. RF carrier uses
the PSK and QAM baseband signal.

B8 is a data stream of binary digit in serialform. N parallel
streams are demultiplexed by inverse multiplexing, these are
one maps to a symbol stream using any of the modulated
constellation (PSK, QAM, etc.). The constellation are
different, so that some streams have a highest bit-rate.

Every set of symbols with an inversed FFT is compute, that
gives samples complex set timedomain. These sample are
then quadrature-mixed to band pass in the normal way.
Using digital-to-analogue converters (DACs) The imaginary
and real components converted from digital to analoge ; the
analoge signal are then used here to modulate sine and

cosine waves at the carrier frequency, . The summation of
signals gives the transmission signal, .

Receiver

2 R
O

The signal is received , at the carrier frequency
which is then quadrature-mixed down to that bandbase using
sine and cosine waves. This LPF are used to reject signal
centered on , so these. The forward FFT is here using to
convert back to the frequency, base band signal are sampled
to and digitised by using analog-to-digital converters
(ADCs).

This returns N parallel a binary bit stream , symbol
detector each of which is conversionto used. The
recombined with the binary bit stream , which is an calculte
of the original binary stream at the transmission side.

V.RESULTS

MATLAB is an Advance algorithm for high
performance numerical computation, specially in the matrix
algebra a large collection of predefined mathematical
functions and they able to define one’s own functions.
Simulation data: N=10"6,
t=3,noise=10"8,gamma=13.24,k=0.5, Ns=512,L=5.

SINR versus Doppler for different windows
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Simulation data:For Doppler shift N=10"6,

t=3,n0ise=10"8,gamma=13.24,k=0.5, Ns=512,L=5.
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BER curves versus Doppler shift
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Simulation  data: For  SFBC-OFDM
t=3,n0ise=10"8,gamma=13.24,k=0.5, Ns=512,L =5.

BER curve for the proposed SFEC-OFDM
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VI. CONCLUSION

Here have introduce an optimal windowing
technique at the receiving side that limits the ICI, limited
number of neighbor subcarriers. As a result, the code word
components can be separated within the coherent bandwidth
of the channel, where these separation is smaller than the
coherent bandwidth. The SFBCOFDM symbol is divided to
more sub symbols, where each sub symbol can be decodes
seperately. We have also proposes a reduces complexity
equalization. Simulations results have been presented that
illustrate the improved performance of veryhigh Doppler in
this scheme even in frequency as well as time selective
channel.
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