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The paper addresses PAPR Reduction in MIMO-
OFDM Systems LTE-Advanced System particularly to
exploit full diversity freeing of adding extra overhead
of pilot sequence, which is anticipated widely
deployed in the near future. The combination of SFBC
and CDD is able to introduce additional time diversity
and hence significant gains from the spatial, frequency,
time diversity gains can be efficiently exploited
associated with it. Furthermore, for eight transmit
antenna case, numerical simulation results under
different modulation modes and coding rates scenarios
are given to show that the proposed scheme
outperforms previous schemes such as pure gquasi-
orthogonal space-frequency coded OFDM (QO-SFBC)
and CDD scheme in terms of block error rate (BLER)
and therefore the new scheme enables transmission
reliability —and coverage without significantly
increasing system complexity. The proposed Partial
Transmit Sequence for reducing the Peak-to- Average
Power Ratio (PAPR) in MIMO —OFDM systems is
to achieve better PAPR performance, a quite large
calculation cost must be demanded and the
number of sub-blocks should be increased which is
the sub-blocks using phase rotation factors to
minimize PAPR over all transmit antennas and
receive antennas.

Block error rate (BLER) , Partial Transmit Sequence,
Peak-to- Average Power  Ratio  (PAPR),
SFBC+CDD transmitter.

To reduce the computational complexity for searching
rotation phases in PTS, various suboptimal methods
that achieve significant reduction in complexity were
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presented in. Owing to an intensive improvement of
circuit design for genetic algorithms (GAs) in recent
years PTS based on GAs not only has moderate PAPR
reduction performance but also shows potential for
practical implementation among these methods. The
GA has proved to be a robust, domain-independent
mechanism for numeric and symbolic optimization.
With the trend of GA hardware becoming more
popular and low-priced, the PTS based on GA may
provide a practical and economical approach toward
solving the difficulty of high PAPR in OFDM systems.
Previous studies have demonstrated that the BGA PTS
achieves a moderate PAPR reduction in discrete
domains. However, rotation phases involved in this
phase-searching problem are real-valued radians.

This prompts consideration of a novel implementation
of PTS to reduce the PAPR based on a real-valued
genetic algorithm (RVGA) method. In the proposed
RVGA method, a cost function related to the amount
of PAPR is first defined. The cost function is then
translated into a real-valued parameter optimization
problem, which can be solved effectively by the
RVGA. The simulation results show that the
performance of the proposed RVGA PTS along with
an extinction and immigration strategy provides a
PAPR statistic approaching that of the exhaustive PTS
while maintaining a low computational load.

A transmitter diversity technique for wireless
communications over frequency selective fading
channels is presented. The proposed technique utilizes
orthogonal frequency division multiplexing (OFDM)
to transform a frequency selective fading channel into
multiple flat fading sub channels on which space-
frequency processing is applied. Simulation results
verify that in slow fading environments the proposed
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space-frequency OFDM (SF-OFDM) transmitter
diversity technique has the same performance as a
previously reported space-time OFDM (ST-OFDM)
transmitter  diversity system but shows better
performance in the more difficult fast fading
environments.
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Figure: Block diagram of the proposed two-branch
space frequency OFDM transmitter diversity
system
The supply knowledge is connected by parity bits, that
square measure generated by cyclic generator
polynomials. Channel wherever the row of
cryptography  matrix represents subcarrier and
therefore the column refers to correspondingly
transmit antenna port. SFBC and CDD encoded blocks
square measure reborn into OFDM blocks by inverse
separate Fourier remodel (IDFT) for every antenna
input blocks and N represents the scale of IDFT, k is
that the index of sub-carrier. T i (i=1,2,3) refers to
delay of modulated symbols and Alamouti-based
SFBC encoded symbols at connected antenna port in
time domain that is like kt/N degree of rotation of the

innovate frequency domain.
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Figurel: Block diagram of SFBC+CDD transmitter
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Besides its superior performance in fast fading
environments, SF-OFDM transmitter diversity has
other practical implementation advantages over the
ST-OFDM approach, as well. Since the proposed SF-
OFDM transmitter diversity scheme performs the
decoding within one OFDM block, it only requires half
of the decoder memory needed for the STOFDM
system of the same block size. Similarly, the decoder
latency for SF-OFDM s also half that of the ST-
OFDM implementation. Despite the, number of
advantages SF-OFDM transmitter diversity has over
the ST-OFDM approach, there is one important
parameter that requires careful consideration for
SFOFDM transmitter diversity systems.

3.Partial transmit sequence (PTS)

Partial transmit sequence (PTS) is a capable technique
for peak-to-average-power ratio (PAPR) reduction in
orthogonal frequency division multiplexing (OFDM)
systems. Calculation of optimal PTS weight factors via
exhaustive search requires exponential complexity in
the number of sub blocks; consequently, many
suboptimal strategies have been developed to date. In
this we introduce an efficient algorithm for computing
the optimal PTS weights that has lower complexity
than conventional methods. Though a drawback is that
potentially high peak-to-average power ratio (PAPR)
of OFDM signals. PAPR reduction techniques include
block coding based on Golay sequences (with dual
capabilities of error correction and peak reduction) and
clipping/filtering methods. Another technique is
distortion-free of low redundancy is partial transmits
sequences (PTS). We introduce an efficient algorithm
for computing the optimal PTS weights that has lower
complexity than conventional methods. Suboptimal
PTS strategies include the following. The iterative
flipping algorithm (FA) has complexity linearly
proportional to the number of sub blocks, and each
phase factor is individually optimized regardless of the
optimal value of other phases (it is an example of
greedy algorithm). A neighbourhood search is
proposed in using gradient descent search.

June 2016

Page 2



ISSN No: 2348-48435

International Journal & Magazine of Engineering,

Technology, Management and Research

A Peer Reviewed Open Access International Journal

By using dual layered phase sequencing to reduce
complexity at the price of PAPR performance
degradation. In a suboptimal strategy is developed by
modifying the problem into an equivalent problem of
minimizing the sum of phase-rotated vectors. Initial set
of phase vectors are computed by reducing the peak
amplitude of each sample and the best phase vector of
the set is chosen as the final solution. Finally an
orthogonal projection-based approach for computing
PTS phase factors.

A.PTS Approach And Lattice Problems:

Let X = [X1, ---, XN ] T be a block of N symbols
being transmitted where each symbol is modulated to
one of the carrier frequencies {fn, n =1, --- , N}. In
OFDM, the N subcarriers are chosen to be orthogonal
(fn = nAf) where Af = 1/NT and T is the signal period.
The complex envelope of the transmitted signal is

1 - .
2(t) = —= Y Xt 0<t< NT
ﬁ n=1

The PAPR of the OFDM signal x(t) is defined as

E [|2(t)’] _— .
. . =1 for unitary signal constellations.

To better approximate the PAPR can be oversampled
by generating LN samples, where L > 1 is the
oversampling factor. When L = 1, Nyquist-rate
sampling is obtained.

B.PAPR problem in OFDM system:

The block diagram of OFDM system is shown in
figure. The transmit signal can be generated by a
simple IDFT operation, which can replace the bank of
modulators and at the receiver; a DFT can be
performed to recover the transmitted signal.
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OFDM signal consists of n data symbols transmitted
over NO subcarriers.
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Figure: Block diagram of OFDM system

PAPR of the OFDM signal x (t) is defined as the ratio
between peak power and its average power during the
OFDM signal. The transmitted signal having a
complex envelope is given by

x (t) ==Z¥2f Xin) /7™, 0<t<N, T

The PAPR of the transmitted signal in (1) is defined by
Where E [.] denotes expectation and complementary
cumulative distribution function (CCDF) for OFDM
signal can be written as CCDF = probability (PAPR>
P0), where PO is the Threshold. PAPR of OFDM
signal is mathematically defined as given in

PAPR = 10l0g 15

=L lxmedr
It is easy to manipulate the above equation by
decreasing the numerator max [|x (t) [¥] or increasing
the denominator E [|x (t) [{] . In principle, PAPR
reduction techniques are concerned with reducing max
X (t) . However, since most systems employ discrete-
time signals, the amplitude of samples of x (t) is deal
with in many of the PAPR reduction techniques. Since
symbol-spaced sampling of (3) sometimes misses
some of the Signal peaks and results in optimistic
results for the PAPR, Oversampling by the factor L=4
to avoid the ISI. Oversampled time domain samples
are obtained by LN-point IDFT of the data block with
(L — 1) N zero-padding.
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It was shown in that L = 4 are sufficient to capture the
peaks [7]. Lets us investigate how the PAPR grows
with no of sub-carriers.

C.Impact of PAPR on the performance of MIMO
OFDM systems

Peak to average power ratio (PAPR) of a transmitted
signal is one of main challenges in wideband multi-
carrier systems uses orthogonal frequency division
multiplexing (OFDM) or multiple-input multiple-
output (MIMO) OFDM. Understanding the things of
PAPR on OFDM and MIMO-OFDM systems is
critical when determining what techniques to use
improve system performance. For the purposes of this
we can use the terms OFDM and MIMO-OFDM
interchangeably without disturbing the meaning of
PAPR.The use of a large number of subcarriers
introduces a high PAPR in OFDM systems. PAPR can
be defined as the relationship between the maximum
power of a sample in a transmit OFDM symbol and its
average power.

P,
PAPR =10log,, —2* (dRB)

D.Formulation of OFDM with PTS:

The functional block diagram of an OFDM system
with a PTS scheme is shown in Figure. The data
block X is partitioned into M disjoint subblocks X,
where m=1, 2,..., M, such that
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Figure: Functional block diagram of the partial
transmit sequence scheme

.. M
X — E X,..
m=1

Here, it is assumed that the subblocks X consist of a
set of subcarriers of equal size N. The partitioned
subblocks are converted from the frequency domain to
the time domain using N-point IFFT.

E.PAPR reduction using PTS

In the PTS scheme the input symbol sequence is
partitioned into a number of disjoint symbol sub
sequences. IFFT is then applied to each symbol
subsequence and the resulting signal sub sequences are
summed after being multiplied by a set of distinct
rotating vectors. Next the PAPR is computed for each
resulting sequence and then the signal sequence with
the minimum PAPR is transmitted. As the number of
subcarriers and the order of modulation are increased,
reducing the computational complexity becomes more
important than decreasing redundancy.
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Figure: PTS-PAPR reduction scheme

4. Simulation Results
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5.Conclusion:

Use of OFDM has become prevalent in the advanced
LTE networks. But it poses problem in power
efficiency. This has lead to methods for reducing
PAPR. In the proposed method we are reducing the
PAPR by using PTS algorithm and also achieving the
required throughput by using transmit diversity. Even
when the PAPR is reduced, the QoS will not be
detoriated as transmit diversity is being used. The
simulation experiments were carried out using
different number of users.
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