IOSR Journal of Engineering (IOSRJEN) www.iosrjen.org
ISSN (e): 2250-3021, ISSN (p): 2278-8719
Vol. 09, Issue 2 (February. 2019), ||S (lI1) || PP 47-52

A Hybrid Papr Reduction Technique For Mimo OFDM System
With Qpsk

Nitin M. Chore!, Dr. Nitiket N. Mhala®*

!Assistant Professor, BDCE, Sevagram, Wardha, India
*Principal, Government Polytechnic, Thane, India
Corresponding Author: Dr. Nitiket N. Mhala

ABSTACT:- This work present hybrid Peak to average power ratio mitigation technique based on PTS and
modified clipping technique in MIMO-OFDM system. Firstly we applied signal to PTS and then we applied
Modified clipping technique. This hybrid technique gives betterment in PAPR reduction capacity of the system.
The simulation demonstrates that proposed hybrid technique better than the PTS and Original MIMO-OFDM
system. This technique results in improve BER as contrast to without any technique. It shows that 18.88%
improvement as compared to original scheme and 7.95% improvement contrast to PTS scheme.
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I. INTRODUCTION

MIMO OFDM is broadly used as a demanding technique for next-generation broadband wireless
applications due to its potential in achieving high data rate and providing reliable performance of diversity and
special multiplexing [1]. As A OFDM systems, a key challenge of MIMO-OFDM transmission systems is the
problem of high peak-to-average power ratio (PAPR), which leads to server distortion at the output of power
amplifier. To mitigate this problem, a variety of PAPR reduction techniques for OFDM systems have been
presented in the literature, including companding [2], clipping [3], selected mapping (SLM) [4], and partial
transmit sequences (PTS) [5] etc. Among these techniques, Partial Transmit Sequence is attractive due to
efficiently minimize the PAPR without distorting OFDM signals. At the receiver end, PTS needs transmitting
side information for signal recovery. Higher PAPR reduction can be achieved by using Clipping method but it
alters the signal that root for the in out band distortion and band distortion.

Numerous PTS-based techniques have been extended to the context of MIMO-OFDM systems in order
to mitigate PAPR. In this paper hybrid method of PTS and Clipping is used for better PAPR reduction and
maintain bit error rate.

Il. PAPR & MIMO OFDM SYSTEM
An OFDM data block with N subcarriers, Xk=(X0,X1,...XN-1), is formed with each symbol modulating the
corresponding subcarrier from a set of subcarriers., The N subcarriers are chosen to be orthogonal in an MIMO-
OFDM system, over the period 0 <t < T where, T is the original data symbol period, and fO=1/T is the
frequency spacing between adjacent subcarriers.
The complex baseband OFDM signal for N subcarriers can be written as

X(0)=7 TNT3 X, /20t 0 <t<T

Replacing t=nT,,, where T, =T/N, presents the discrete time version denoted by

x(t):%ﬁ YN-1 Xk ef2mn /LN n=01,.....NL-1
Where, L is the oversampling factor. The symbol-spaced sampling occasionally misses few signal peaks and
outcomes in optimistic results for the PAPR. Inverse fast Fourier transform (IFFT) can be done on sampling
signal.
The PAPR OFDM signal, x(t), is termed as the ratio between the maximum instantaneous power and the average
power, defined by

PAPR= max g<¢<T lx(t)l2
E[lx (t)12]

where E [.] is the expectation operator.
The PAPR of the continuous-time OFDM signal cannot be correctly computed in the Nyquist sampling rate,
which relates to N samples per OFDM symbol. In this case, signal peaks may be skipped and PAPR estimates
are not correct. So, oversampling is necessary.
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The PAPR reduction performance is estimated by using the complementary cumulative distribution function
(CCDF) of the PAPR of signals. CCDF express the probability of exceeding a given threshold PAPRO and is
represented [6] as

CCDF (PAPR(x(n)))=P,(PAPR(x(n)))>PAPR)
Due to the independence of the N samples, the CCDF of the PAPR of single input single output (SISO) OFDM
as a data block with Nyquist rate sampling is given by

P= P,(PAPR(X(n))>PAPR()=1- (1- e ~PAPR)N
The independent statement in equation is not correct for oversampling case [6]-[8]. The expression for the
PAPR can be modified for N subcarriers and oversampling by the distribution for LN. Hence, the CCDF of
PAPR calculated for the oversampled signal can be redefined as

P= P,(PAPR(x(n))>PAPR)=1- (1- e PAPR )N
Investigation of the PAPR performance is the analogous to the SISO for each transmitting antenna in a MIMO-
OFDM system. The PAPR of MIMO-OFDM system is defined as the highest of PAPRs along with all transmit
antennas [9], i.e.,

PAPRymo —orpm = 1<i<me PAPRI
where, PAPRI denotes i" transmit antenna PAPR value. Specifically, CCDF of the PAPR in Mt transmit
antenna for MIMO-OFDM system can be rewrite as
P(PAPRy 1m0 —orpm >PAPR)=1- (1- e "PAPR)MILN

Comparing equation, it is marked that MIMO-OFDM outcomes in even poorer PAPR than SISO-OFDM.

1) Previous Method
A. PTS TECHNIQUE
PTS is extensively used to diminish the PAPR in MIMO-OFDM signals. Whole sequence is firstly divides the
frequency signal vector into a small number of blocks [10]. In MIMO-OFDM signals, the phase transformation
is done before applying frequency separation [11], [12]. The block diagram of the PTS technique is shown in
figure 2. In PTS, block separation is done to split the input frequencies into a number of blocks. IFFT of each
block is taken separately. Finally, from the group of phase vectors the suitable phase vector is selected [13],
[14]. The input symbol sequence is partitioned into V disjoint sub-blocks as follows:
X = [X'%2... XY
where, X' = represents the sub-blocks (i=1,2,...,V).
Sub-carriers divide into a sub-block and multiplied by a different phase factor as follows
b¥=e!™V forv=1,2,....V
IFFT of each sub-block is taken and finally time domain signal is calculated as below:

14

x = IFFT {Z bU X"}
v=1

4

X = Z bYIFFT(XY)

v=1

14

=Y

v=1

X" represents the partial transmit sequence. Minimum PAPR choose for transmission according to
corresponding phase vector is defined by,

"!
> bx (n))
'b:l

Above equation recognized the minimum PAPR set of phase vector. Minimum PAPR for each phase in time
domain is defined by,

= =9 =1 .
B'. 5% ....FY = argmin max
b, 22,57 \P0 L N1
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Figure 1 PTS schemes
B. CLIPPING TECHNIQUE
This is simple technique utilized for PAPR reduction of OFDM signal. A Clip is also called as non
linear saturation which is employed about the peaks to reduce the peaks before high power amplifier to lessen
PAPR and so is called Clipping Technique. This is simple method but it commences In Band Distortion and Out
Of Band Radiation in OFDM Signal. Joint filtering and clipping technique reduce the OOB radiation but IB
distortion are still there since this method degrades OFDM system performance e.g. spectral efficiency and
BER. Envelop scaling is used for PAPR reduction due to equality envelop properties of all subcarriers input
[15]. Clipping means set predefined threshold, if amplitude of signal value above the threshold amplitude of the
signal is clipped. This limit the input signals under a threshold value. Clipping formula is as follows.
—A [n] <-4
Ze[n] = [l Mod([n]) k 4
A [n]=A
Clipping is simplest but yet it has a small amount shortcoming. Clipping enhance bit-error-rate performance
because of signal distortion.

C. MODIFIED CLIPPING TECHNIQUE

In conventional clipping, peaks clipping is determined by the CR. Small CR values marks better PAPR
reduction but BER degrades severely and large CR values affects badly on PAPR as well as BER. To get better
PAPR reduction potential and BER performance of SISO-OFDM systems, an adaptive clipping technique was
analyzed [16]. This scheme is extended for the PAPR reduction in MIMO-OFDM systems [17].

In that technique, the PAPR is mitigated by adaptively clipping peaks of OFDM signal. The adaptive clipping
technique for MIMO-OFDM signal x;(n) is as follows

a) Estimating the peak value:

In the first step, they estimated the different successive peak values of MIMO-OFDM signal x;(n) from different
the antennas. Where i=1, 2 correspond to the number of antenna. Consider p1; be the of maximum peak value of
the MIMO OFDM signal x;(n) i.e.

p1i= max[abs(xi(n))]=max[mod(xi(n))].

Once first peak is estimated, the successive peak values of x;(n) are calculated. Let p2; be the successive
maximum peak in the signal i.e.

p2;= max[abs(xi(n))]=max[mod(xi(n))].

and so on, such that:

max[(xi())]z > max[(xi(n))]z > ........> max[(xi(n))]

Where n = number of peak values estimated.

b) Determining the location of peaks:
In the second step, they find the location of the peaks. Let us indicate these locations as
pl;_loc, p2;_loc, p3;_loc, ....... pn;_loc

Now we have the information of the peaks and locations in signal, clipping is done by taking product of first
peak in the signal and a reduction factor (RF). RF defined as

lowest peak value of Xi(n)

RF =

peak of Mod (Xl (n))correspondmg to the peak being clipped in Xi(n)

The modified MIMO-OFDM signal is form & PAPR of signal is estimated. The modified MIMO-OFDM
symbol are specified as below for ten values
xi(pli_loc) = xi(pli_loc)*(p10;)/(pl;)
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xi(p2i_loc) = xi(p2i_loc)*(p10;)/(p2;)

Xi(p9i_loc) = xi(p9i_loc)*(p10;)/(p9:)

In this technique, peaks are clipped by a different amount depending on reduction factor value. The result shows
that proposed technique is better than conventional clipping technique in both PAPR reduction and BER
performance.

2) Proposed Method

In this scheme, the PTS and the Modified Clipping scheme are collectively used. Figure 2 shows a
block diagram of PAPR reduction scheme using the proposed PTS-Modified Clipping algorithm. The main
proposal of PTS-Modified Clipping is to apply the advantage of PTS method and also utilize simplest clipping
method to slice the high power value of symbols, so system can get better BER performance by introducing
proposed technique.
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Figure 2 PTS-Modified Clipping schemes transmitter

The random data stream is generated first, and then employs QPSK modulation. Then it is divided into
two signals X1 & X2 for each antenna. We add the pilot to each signal previous to convert the sequence from
S/P, which will assist us to exactly reproduce the data at the receive section. The modulated sequence passes
through PTS block and then modified clipping method block, and then we attach cyclic prefix to elimination of
the interference symbol interference. The signal is transmitted through wireless channel. The exactly reversed
process is made at the receiver end.

1. SIMULATION RESULT

The analysis of PTS-Modified Clipping scheme has been carried out using MATLAB 10.a version. The
2 X 2 MIMO-OFDM system under consideration, PTS-Modified Clipping scheme based on 52 subcarrier and 4
sub blocks applied to encoded data modulated by QPSK modulation was simulated. The oversampling factor is
4.

Figure 3 demonstrates the PAPR reduction performances that make use of Original, PTS, and PTS-
Modified Clipping. Now evaluate the PTS-Modified Clipping curves shown in figure 3, PAPR at CCDF 107 is
9 dB, 7.9 dB and 7.3 dB for Original, PTS and PTS-Modified Clipping scheme respectively. It shows that
18.88% improvement as compared to original scheme and 7.95% improvement as compared to PTS scheme.
Evaluate the PTS-Modified Clipping curves shown in figure 4, we see that the superior BER for PTS-Modified
Clipping as compared to Original, PTS. PTS technique has diminished the probability to occur high PAPR
values. The proposed system PTS-Modified Clipping technique illustrates better results for MIMO-OFDM
symbols to reduce the PAPR.
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Figure 4 BER comparisons with various schemes

IV. CONCLUSION
In this letter, a hybrid PAPR reduction technique based on PTS-Modified Clipping have been

implemented on MIMO-OFDM system. Further the performance analysis of PAPR and the BER using the
hybrid technique is perform. PAPR at CCDF 102 is 9 dB, 7.9 dB and 7.3 dB for Original, PTS and PTS-
Modified Clipping scheme respectively. It shows that 18.88% improvement as compared to original scheme and
7.95% improvement contrast to PTS scheme.
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