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Abstract - In past large amount of work has been made on the
past years on channel estimation in ofdm systems still it is
considered as area of concern in wireless communication. A
novel channel estimation technique with virtual sub carriers is
proposed in this work namely a low-complexity but near-
optimal DFT-based channel estimator with leakage nulling is
proposed for OFDM systems using virtual subcarriers. The flow
of the proposed approach is initially starts with time-domain
(TD) index set estimation considering the leakage effect then
Sfollowed by low-complexity TD post-processing to suppress the
leakage. The proposed channel estimator approach outperforms
the existing channel estimators in terms of efficiency and
performance. Finally the performance and complexity of the
proposed algorithm are analyzed by simulation results.
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l. INTRODUCTION

Orthogonal Frequency Division Multiplexing (OFDM) is
one of the most widely used modulation technique for
high-bit-rate wireless communication. Especially the
wireless local area network systems such as WiMax,
WiBro, WiFi and the emerging fourth-generation mobile
systems are all of used of OFDM as the core modulation
technique. Wireless communication systems use two
different signaling schemes which are: coherent and
general signaling schemes. Coherent signaling scheme
such as Quadrature Amplitude Modulation (QAM)
requires channel estimation and tracking of the fading
channel. In a general modulation scheme such as
Differential Phase Shift-Keying (DPSK) no channel
estimation iS required. DPSK is used for low data rate
wireless transmission. For example European Digital
Audio Broadcast (DAB) uses DPSK modulation scheme.
For more efficient digital wireless communication systems,
the coherent modulation scheme such as QAM is
appropriate.

In OFDM system, the channel is usually assumed to have a
finite impulse response. To avoid the inter-symbol
interference, a cyclic extension is put between the
consecutive blocks, where the cyclic extension length is
longer than the channel impulse response.
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Decision-directed and pilot-symbol-aided methods are two
different ways for channel estimation. Pilot-symbol-aided
channel estimation can be further divided in two types:
block- type-pilot channel estimation and comb-type-pilot
channel estimation. In the block-type-pilot method, all sub-
carriers are reserved for the pilot within a specific period.
The estimation of the channel for the block-type-pilot
arrangement can be based on Least Square (LS) or on
Minimum Mean Square Error (MMSE). In the comb-type-
pilot method, one sub-carrier is reserved as a pilot for each
symbol. The estimation of the channel for the comb-type-
pilot arrangement can be based on linear interpolation,
second order interpolation, low-pass interpolation or on
time domain interpolation.

Figure 1.1 demonstrates the architecture of basic OFDM
system having DFT and IDFT modulation.
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Figure 1.1 Basic OFDM system.

The main goals in developing the next generation of
communication systems are for delivering
multimedia services such as voice, data and image in local
coverage networks. These will be a complement to the
existing wide area coverage systems, for example to the
third generation of mobile communications. In order to
provide these services, a high data rate and high quality
digital communication system is required in a restricted
bandwidth. A major limiting factor is, however, the
multipath propagation phenomenon. It causes frequency-
selective fading due to different echoes of transmitted
symbols overlapping at the receiving end, which can lead
to the bit-error-rate (BER) degradation. One way to
effectively combat the multipath channel impairments and

wireless
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still provide high-data rates in a limited bandwidth is use
of an orthogonal frequency-division multiplexing (OFDM)
modulation method and multiple antennas at the
transmitting end.

Il. PROPOSED METHODOLOGY

Figure 2.1 demonstrate the system of proposed work the
which outperform the existing approach of channel

estimation in proposed system of OFDM channel
estimation IFFT and FFT is used instead if IDFT and IFD
the proposed system have the following main blocks as
illustrated in figure 2.1.
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Fig. 2.1 Block Diagram of Proposed Methodology.

A. Transmitter End.

OFDM is a block transmission technique. In the baseband,
complex-valued data symbols modulate a large number of
tightly grouped carrier waveforms. The transmitted
OFDM- signal multiplexes several low-rate data streams -
each data stream is associated with a given subcarrier

a) 16 QAM modulation

Then the bits are mapped to symbols of either 16-QAM .
The symbol sequence is converted to parallel format and
IFFT (OFDM modulation) is applied and the sequence is
once again converted to the serial format.

b)  Extract Index
Index of data and pilot are extracted from signal.
c) |IFFT

To convert the symbol sequence in parallel format IFFT
orthogonal frequency modulation is applied on it and
forwards it to add cyclic prefix.

d) Add Cyclic Prefix

Guard time provided between the OFDM symbols and the
guard time filled with the cyclic extension of the OFDM
symbol. Cyclic prefix work as a guard of the information
signal to identify the bit sequence of information symbol.
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B. Channel

Channel is a media through which the resulting RF
modulated signal is transmitted. Transmitted to the
receiver using the transmit antennas. Due to some channel
propertied noises are added to it.

C. Receiver End

The transmitted signal is received by receiver antennas.
First RF demodulation is performed and proceeded to
remove cyclic prefix.

a) Remove Cyclic Prefix

The guard time is removed from each OFDM symbol and
the sequence is converted to parallel format and FFT
OFDM demodulation.

b) FFT

The term MMSE more specifically refers to estimation
with quadratic loss function.
a) Estimate with LS /LMMSE

A minimum mean square error (MMSE) method which
is applied on received serialized signal minimizes the
mean square error (MSE), which is a common measure of
estimator quality, of the fitted values of a dependent
variable. In the Bayesian setting,

b) Demodulate with 16-QAM
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Coherent signaling scheme such as Quadrature Amplitude . SIMULATION RESULTS
Modulation (QAM) requires channel estimation and
tracking of the fading channel. For more efficient digital
wireless communication systems, the coherent modulation
scheme 16 QAM is appropriate.

The proposed system is simulated on the MATLAB and
the mean square(MSE) performance is analysed. The MSE
is calculated for the power levels from 5dBs to 25dBs.
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Figure 3.1: MSE performance versus SNR p.
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Figure 3.4: SNR achievable rate.

The system analyzed for different conditions i.e. with
exiting algorithm used previously, proposed methodology
with LS and LMMSE. From the simulation outcomes it
can be analysed that the LMMSE technique gives lower
MSE than the other one. So for the better performance of
the system we should use LMMSE.

From figure 3.1 to 3.4 result of proposed system has
shown and comparison of proposed system with existing
system has shown in table of comparison table 3.1 under
heading result comparison.

Table 3.1: Result Comparison
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V. CONCLUSIONS AND FUTURE SCOPE

The MIMO-OFDM gives better MSE performance over
SISO - OFDM for high SNR values. MIMO channel
capacity increases by a factor equal to the no. of antennas
used over that of a SISO channel. MIMO system uses
spatial multiplexing to increase the effective SNR of the
system. The MIMO-OFDM system capacity increases with
increase in diversity, i.e. no. of receivers.

The estimation techniques least square(LS) and least
minimum mean square error(LMMSE) has proved to
reduce the effect of noises and error during channel
estimation of MIMO-OFDM. The proposed system has
taken reference of modern wireless channel designed for
current scenario Of interference and effect of other
microwave Signals currently present.

The mean square error further can be improved with the
slight integration of other useful techniques like digital
filtering at the receiver side. Digital filtering can be anyone
among infinite impulse response(lIR) filters or finite
impulse response filters(FIR). The index of modulation
technique will also help to improve the system signal
immunity during transmission over channel.
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