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Algorithm for Decreasing the Large Peak to
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Abstract: Every personal want to use high speed
communication system but bandwidth is limited and users are
unlimited in that case some of technologies are use for
improving speed. One of the best technology called multiple
inputs multiple outputs orthogonal frequency division
multiplexing. Which provides very fast communication system
but drawback of this technique is large maximum to average
power ratio, these reduce efficiency of power amplifier. In this
article developed new algorithm, for reduction of large maximum
to average power ratio and improve bit or symbol error rate in
MIMO-OFDM  system. Proposed technique, called filter
companding selected mapping algorithm technique (FC-SLM) to
reduce PAPR using filtering and companding concept. In this
techniques, after modulation of input data are converted into
serial to parallel steam, phase mapping of all data from 0 to 360
degrees and perform IFFT operation, calculate PAPR and pass
through desire range of filter and select minimum PAPR then
perform companding and transmitted through an antenna. This
scheme is reduce 2.3 dB PAPR and improve bit or symbol error
rate. This is one of the most excellent promising techniques for
next generation (5-G) communication system.

Keywords- BER, bit error rate; FC-SLM, filter companding
selected mapping; PA , power amplifier; PAPR, Peak(maximum)
to average (middle) power ratio.

l. INTRODUCTION

Digital wireless communications on the real scene are not in
excellence. There are so many factors that may be a cause of
distortion in a signal [1], such as fading, channel coding
error, noise, and high PAPR etc. The famous technique
called MIMO-OFDM has been seen to be efficient for very
high speed communication over channels with frequency
selective fading. OFDM technique efficiently utilizes the
available channel bandwidth by dividing the channel into
small bandwidth continuous channels [2, 6]. Orthogonal
frequency division multiplexing (OFDM) technology is one
of the most attractive candidates for fifth generation (5G)
mobile radio communication. However the main drawback
of OFDM technique is a high peak-to average power ratio
(PAPR) for a large number of sub-carriers which reduces the
efficiency of power amplifier. Orthogonal Frequency
Division Multiplexing (OFDM) transmission scheme has
given the various advantages. It makes efficient use of the
spectrum by allowing overlap by dividing the channel into
narrowband flat fading sub-channels. OFDM is more
challenging to frequency selective fading (FSF) than single
carrier communication systems. By using the cyclic prefix
eliminates I1SI and IFI.
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Using adequate channel coding and interleaving one can
recover lost symbols due to the frequency selectivity of the
channel. It is possible to use maximum likelihood decoding
with reasonable complexity [7]. OFDM is computationally
competent by using FFT techniques to implement the
modulation and demodulation functions. It is less sensitive
to sample timing offsets than single carrier systems as it
provides good protection against co-channel interference
and impulsive parasitic noise. On the other hand, an MIMO-
OFDM system have tremendously elevated peak-to average,
power ratio (PAPR) [8] and elevated bit and symbol error
rate, at the transmitter end and receiver end area respectively
which is move toward about the elevated signal falsification
such as the in-band deformation and the out-of-band
deformation due to the nonlinearity characteristics of class-
C push pull power amplifier (HPA) [10, 20].

Obijective: In previous section describes a main scenario of
different challenges in MIMO-OFDM systems. Considering
the main challenges, each of the problem areas can be
treated, separately. Therefore this article planned to improve
the performance of the MIMO-OFDM system. Firstly,
design and simulation of desire PAPR pass filter which is
pass minimum to maximum PAPR in MIMO-OFDM
system. Secondly, design and simulation of PAPR reduction
algorithm which is reduce peak to average power ratio and
improve bit error rate in MIMO-OFDM system.

In this article total prearranged as follows- describes
literature survey, transmission model of SIMO, SISO, MISO
and MIMO system, reduction of PAPR, and proposed new
FC-SLM algorithm in section II, results discussion in
section IlI, conclusion and future scope in IV and V
respectively.

1. LITERATURE SURVEY, MATERIALS &
METHODS

In the field of digital communication, one of the most
efficient technique for reducing high PAPR value in OFDM.
Here given various PAPR reduction techniques in literature.
Paper by Bauml et al. [13] proposes a probabilistic based
coding technique called selected mapping (SLM) for
minimization of PAPR in 1996 and upgrade in 2007. In this
method original data, multiplication of different phase
sequence, perform IDFT operation and select minimum
PAPR then transmitted to the channel. The selected mapping
method is reducing 2 dB to 6 dB additional peak to average
power without sending any side information. SLM is one of
the primary probabilistic approached methods for reduction
of PAPR in MIMO-OFDM. The SLM scheme generates
more computational complexity.

The paper by Fang et al. [14] proposes a probabilistic based
coding technique called Partial Transmit Sequences (PTS)
for minimization of PAPR.
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In partial transmit sequences (PTS) scheme the all data
signal is divided into non-overlapping small packet called
sub block and each packet is rotated clockwise or anti
clockwise with a statistically self-determining rotation
factor. This rotation factor is sends side information for
receiver with lowest PAPR which is the time domain data to
be transmitted. More PAPR reduction is found where PTS
schemes perform better than SLM schemes, but large bit
error rate and more computational complexity of both
transmitter and receiver. No side information send from
transmitter.

The paper by Filbert H. Juwono et al. [9] proposes a new
called clipping and filtering. In this scheme the main
concentration of magnitude peaks are correct or signal is
customized till the certain threshold amplitude of the signal.
In this scheme signal is corrected by a corrective function
s(t) with limit Xo to Xn for amplitude and No out-of-band
interference occurs.

The article given by Heung et al. [20] proposes a novel
scheme for minimization of PAPR called random phase
updating algorithm. This technique is generation and
allocation of random phases to each carrier. The random
phase update by the random phase algorithm is continued till
the high value is less than the desired value of signal. The
threshold should be dynamic and random phase update to
limited iteration. The PAPR calculated after that random
phase update till the maximum number of iterations or
minimum threshold level has been reached. This random
phase increment should be uniform and about phase
increment is known to transmitter as well as receiver.

The paper by Neha Therkar et al. [17] proposes a low-
complexity, simple and effective technique for PAPR
reduction based on companding scheme in MIMO-OFDM.
The companding technique can be used to get better OFDM
transmission performance by using compressing the OFDM
signal of large PAPR signal occurs while transmission. Two
types of companding technique are used, pu-law companding
and A-law companding. In companding technique compress
the OFDM signal before it is converted into analog signal.
After taking IFFT of OFDM signal is companded, quantized
and converts from digital to analog then transmitted. At the
receiver side process are vice versa.

1. SISO means single- input, single- output type of
communication system, which is used in only one single
antenna inaccessible at the transmitter end side and only one
single antenna at receiver end side. SISO models [19] is
featured with a reduction of multifaceted than MIMO
model. Figure 1 shows that while using a single antenna on
the transmitter side and receiving side data rate get down.
SISO-Model

( =)

= = =
Figure 1.51SO Model
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2. SIMO means, single input, multiple outputs [19] is type
of communication, system in which only one antenna is
associated at transmitter end side and more than one antenna
at the receiving end side. This is a very useful antenna
technology for wireless communications system. This
system uses a variety of antenna at the objective end side.
These antennas are collective to diminish error and increase
the speed of data in communication system.

Figure 2.SIMO Model

Figure 2 shows that more antenna are use at the receiver end
to increase the receiving capacity of receiver, by this data
rate of single input, multiple outputs (SIMO) is more than
single- input, single- output (SISO) but it result in increase
of bit error rate.

3. MISO means multiple inputs, single output, [19], in this
model, more than one number of antenna are associated with
the transmitter end and only one single antenna associated
with the receiver end. The various antenna are join to
increase data rate or speed and decrease bit error rate of
communication system. The objective end side has only one
single antenna accumulate to increase error. This is a more
graceful antenna, technology, than others individual, SISO
and SIMO.

Figure 3. MISO Model

Figure 3 shows that more antenna can be used at the
transmitter side to improve the transmitting capacity of the
transmitter, by this data rate of multiple inputs, multiple
outputs (MISO) is more than single inputs, single outputs
(SISO) but the bit error rate is increase.

4. MIMO means multiple inputs, multiple outputs [18], is a
type of communication system.
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In this system more than one antenna are associate with
transmitter end side and more than one associate with
receiver end side. In such type of arrangement conventional
signal is achieved and this additional arrangement improves
the efficiency of communication system.
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Figure 4. MIMO-OFDM system

Figure 4 shows predictable, model, of multiple inputs,
multiple outputs (MIMO) system. In earlier period most of
the researchers have proposed numerous approaches for
most favorable reduction of PAPR and bit or symbol error
rate in MIMO-OFDM. It can be further reduce PAPR for
improving performance of the system. In the literature
studied of various techniques for decreasing PAPR and bit
or symbol error rate in improve SLM algorithm scheme is
good to all performance and focus on that scheme.

Reduction of PAPR

In the process of digital data transmission signal is amplified
after modulation at the transmitter end. One major
observation is at transmitter to operate a power amplifier in
the linear region because the signal will be clipped or
distorted from nonlinear region. For this situation provide
minimum PAPR at transmitter end, so PAPR is very
important factor in MIMO-OFDM.

Peak to Average power ratio (PAPR)= Maximum signal
power to Average signal power.

PAPR= Max. Power of X(t)/Avg. power of X(t)

Ultimate goal is how to reduce maximum [x(t)] in time
domain signal.

Proposed Method

The proposed technique named filter companding selected
mapping (FC-SLM) helps again in improving PAPR and bit
error rate of selected mapping scheme. In filter companding
selected mapping techniques, after modulation input data are
converted into serial to parallel steam, phase mapping of all
data and perform IFFT operation, calculate PAPR and pass
through desire range of filter and select minimum PAPR
then perform companding and transmitted through an
antenna. The filter characteristics are defined according to
selection of minimum to maximum PAPR. It is decrease 2.3
dB PAPR and improve bit or symbol error rate. In filter
companding selected mapping (FC-SLM) not investigation
after PAPR is less than or higher than threshold value
because already pass through minimum PAPR to filter.
Other method reduce the PAPR of the data signal but
efficiency of class-C power amplifier will not increase so
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west of time and circuitry for additional mapping to increase
cost of communication system.
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Figure 5 Filter Companding Selected Mapping scheme block
diagram

Algorithm

The main focus of this article is decreasing maximum to
average power ratio without any complex procedure and
minimum calculation time.

1. Initially taken X- independent data sequences.

2. Divide N- subcarrier into non-overlapping sub blocks.

3. Apply add cyclic, modulation and convert serial to

parallel.
4. Assume that phase sequence P=Py, Py P3...c.vnn.e. Py
are multiply with data sequence and IFFT operation
perform.

5. Calculate PAPR value of each signal and pass through
filter (PAPRmin<PAPRpass>PAPRmax ).

6. Select minimum PAPR and perform Mu-law companding
on it.

7. Transmit companded signal.

1. RESULTS AND DISCUSSION

Each and every part of the, simulation results accomplished
on MATLAB 7.10 environments. This simulation has been
shown to estimate capability of the predictable method,
performance, like PAPR and symbol error rate, consider
number of transmitted symbol is 256 , sampling factor 8 and
modulation scheme QPSK, is employed.

Showing simulation, result of SLM and FC-SLM in table

1.1 as:

Table 1 - 256-Number of transmitted symbol

Number of transmitted
symbol (N) 256

PAPR of SLM in(dB) 8.2

PAPR of FC-SLM in(dB)
5.9

The above table shows different values of PAPR (dB) for
MIMO-OFDM of filter companding-selected, mapping
consider transmitted symbol is 256 number, which is
reducing PAPR from 8.2 dB to 5.9 dB. The total PAPR
reduce is 2.3 dB by using Filter Companding -Selected
Mapping technique.
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PAPR of Proposed FC-SLM and SLM

CCDF

PAPRin dB

Figure 6 CCDF of FC-SLM and SLM in MIMO-OFDM system

Figure 6 Shows the CCDF of normal, selected mapping and
filter companding selected mapping (FC-SLM) technique
with respect to PAPR in dB. From the figure it is analyzed
that, in FC-SLM to transmit the data by using 107 carriers it
requires power is 5.9 dB for M=16 with constant N=256 and
Selected mapping is 8.2 dB for M=16 with constant N=256.
It is proved that by PAPR results filter companding selected
mapping technique is good for orthogonal frequency
division multiplexing (OFDM).

PAPR of Proposed Filter Companding SLM
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Figure 7 PAPR of FC-SLM for N = 256 M=4, 8, 16 &32.

Figure 7 Shows CCDF of FC-SLM techniques with respect
to PAPR in dB for different value of M. From the figure it is
analyzed that, in FC-SLM to transmit the data by using 10°
carriers it requires power from 5.3 dB t08.3 dB for
M=4,8,16 and 32 with constant N=256. . It is proved that
increases the value of phase mapping then reduces the
maximum to average power by filter companding selected
mapping technique.
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PAPR of Proposed Filter Companding SLM
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Figure 8 PAPR of SLM & FC-SLM for M=8

Figure 8 Shows CCDF of FC-SLM techniques with respect
to PAPR in dB for different value of N. From the figure it is
analyzed that, in FC-SLM to transmit the data by using 107
carriers it requires power from 6.9 dB to 8.9 dB for N=256,
512, 1024 and 2048 with constant phase mapping M=8. It
is proved that increases the value of subcarrier then reduces
the maximum to average power by filter companding
selected mapping technique.

Bit Error Rate of SLM and FC-5LM

=&r= FC-5LM

Bit Error Rate

Eb/No, dB

Figure 9 BER of SLM & FC-SLM for N=256

Figure 9 shows BER of the selected mapping (SLM) and
filter companding selected mapping (FC-SLM) technique.
From the figure it is analyzed that, calculate bit error rate of
selected mapping and filter companding selected mapping
with respected to Eb/No (dB). The bit error rate curves
conclude that filter companding selected mapping (FC-
SLM) technique is better than another technique.
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(AVA CONCLUSION

From the simulation results indicate that the overall
response of proposed technique is better than other. In this
paper proposed filter companding selected mapping to
describe the reduction of PAPR, increase bit error rate and
efficiency of MIMO-OFDM. In filter companding-selected
mapping technique to reducing the PAPR using desire
filtering and companding and to be reduce 2.3 dB PAPR and
improve bit, error rate. This new algorithm is strong
reduction of PAPR and increase bit error rate with signal
pass through a desire filter this perform minimum and
maximum boundary condition before selection of PAPR and
companding operation compress the PAPR signal according
to mu-law companding and expanded at receiver side which
improve the bit error rate.

V. FUTURE SCOPE

In future this technique can be applied on the basis of
selection of PAPR with minimization of additional
computational cost. This technique can be improved for
decreasing of maximum to middle power ratio (PAPR) with
small change in filter characteristics.
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