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ABSTRACT

The main drawbacks of OFDM are high PAPR and inter symbol interference. The selectéd mapping technique is
one of the most popular PAPR scheme for OFDM system. The present scheme, whieh is,used to reduce PAPR, is
SLM. In SLM scheme, the modulated information is multiplied with different phase sequences,and finally we select
the phase-multiplied data with minimum PAPR. The main \drawbacks of_SkM, technique are computational
complexity and the need for transmission of several side information bits for each data block which causes reduction
of data rate. In the proposed method the side information, embeds in predefined phase sequence and predefined
phase sequence transmitted in side lobe. The receiver is designed in suchina way that it receives all the multipath
signals, then it does the time scaling to arrange all the multipath signals and finally it averages all the time scaled
multipath signals. The Proposed technique is Improved SEM (ISLM)mHherdecoding computational complexity of
ISLM is much lower than that of the SLM. The simulation, results show the PAPR reduction performance and ISI
reduction performance in multipatiichannel verses AWGN ‘channel by using ML technique at the receiver.
Keywords: OFDM, PAPR, ISI;SCM, ISkM, BER, AWGN, ML.

I INTRODUCTION

The Orthogonal FrequeneyaDivision Multiplexing can support high data rate and provide high reliability in voice,
data, and multimedia communieations, and has been widely used for many wireless communication systems due to
its High spectral efficiency and robustness to the frequency selective fading channels [1]. The main critical
drawbacks of ‘OFBM are the_high peak to average power ratio (PAPR) of the output signal which results in
significant inter-madulation and“undesirable out-of-band radiation when an OFDM signal passes through nonlinear
devices [2]. Inter Symbel Interference (1SI) which results low Signal to Noise Ratio (SNR). Several techniques have
been proposed to reducg’the PAPR of OFDM signals [3]-[10]. Clipping is used to reduce the peak power by clipping
the OFDM signals to the threshold level but it causes in-band distortion and out-of- band radiation [3]-[5]. Coding
technologies[6] to avoid sending those high PAPR code word appears don't cause signal distortion, but limited by
the coded modulation, bounded by the number of sub-carriers because most of the coding methods introduce a
certain amount of redundant information. Distortion less techniques[7]-[10] including selected mapping (SLM) and
partial transmit sequence (PTS) select the signal with the minimum PAPR among several candidate signals

generated by multiplying phase sequences to the data sequence before or after inverse fast Fourier transform
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(IFFT).The selected mapping (SLM) technique select the signal with the minimum PAPR among several candidate
signals generated by multiplying phase sequences to the data sequence before or after inverse fast Fourier
transform (IFFT). The selected mapping (SLM) doesn’t cause in-band distortion and out-of-band-radiation. The
main drawbacks of this method are high computational complexity and extra information sent to the receiver
reducing the spectral efficiency. To avoid the information rate loss caused by the transmission of extra information a
new technique is employed. The new technique is Improved Selected Mapping (ISLM). In the proposed method the

side information embeds in predefined phase sequence and predefined phase sequence transmitted in side lobe. The

receiver is designed in such a way that it receives all the multipath signals, then it doés the time scaling to arrange all

the multipath signals and finally it averages all the time scaled multipath aper we propose a

performance of improved SLM method under multipath channel in OFDM

11 OFDM AND PAPR OF OFDM & SLM
a. OFDM Signal:
In an OFDM system, the transmitted signal in time domain is

_ 1 en- fZxn
X, = Zn A E‘I
n ST k=0 R

Where N is the number of sub-carriers, and ted data symbols.

b. The PAPR of OFDM&SLM:
The PAPR of OFDM signal x, is defined as

)
Where E[.] represents the expectal
In the SLM scheme, to,generates U ¢
®)
Where (u=1,2,...... . The first phase sequences are usually the all-1 sequences. Then, the
altern
[xnpgﬂ] X lpfu], ....... X N_le.Ef'l] 4)
After U alterna are transformed by IFFT, Correspondingly U different output sequence obtain
IFFTO) = [ x x50 (5)
x7 with the smallest PAPR is selected for transmission:
%) = arg [1010g ela) ©)

If we assume that the output sequences (5) are mutually independent, the complementary cumulative distribution
function (CCDF) of PAPR for the SLM scheme can be given as
pr(PAPR(x™ )= PAPR, ) = (1— (1 — g P4FR0 )) @
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It is shown that the alternative OFDM signal sequences are asymptotically mutually independent if the phases of
symbols in each phase sequence are independent and identically distributed with zero expectation value, and the

SLM scheme satisfying this condition can have the optimal PAPR reduction performance.

Il IMPROVED SLM
As described above, the alternative symbol sequences (4) are generated, x™is divided by a certain partitioning

scheme into L disjoint sub-sequences [X, X3 . coe e ee ol A7

X =[Xnw-u PN[‘D'—ij_.XN[Ir’—i)+1 PNI_'Ir’—ij+ L_.XE_l Puv
L L L L L L

V=[1,2,....... ,L].Then, every data block multiplied by the differ

W, = [wlwl, ... ~whlwd e (0.1)

Now x ) = [xMglfWi g U i0ws

The side information embedded in different predefined phase se i ectively for fast

inverse Fourier transform

We can get x"'= = T¥=lx, o™ The ca i by exhaustive search of the

(11)
where Gyis the frequency respons ne : sub-carrier and N is an addictive white complex
Gaussian noise (A
Without the si i - coder computes the decision metric for decoding the received
symbol seguence R. the i e ML decoder is given as Expression:
min|R( e~ — 61, | (12)

After the calculatio ML, decoder may calculate and de rotate the alternative symbol sequence by a decision

metric and finally deci input symbol sequence, the decision metric being given as
Dﬂ':miﬂw{,‘ Eﬁ:lﬂu,w{,‘ (13)
With this configuration, the invention provides a novel ISLM with low decoding complexity. As compared with a

conventional method, detection failure of side information can be decreased.
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ig.4: U=4and U=8

Gaussian channel e ideal channe se response is set to 1 (&, = 1}. Under multipath channel,

the channel im nse is obtained by the channel estimation. In TD-LTE system, a frame which starts with
a preamblg’i symbols. In this paper the PAPR reduction is not performed on the
R of preamble is sufficiently low. So the channel response could be
estimated d and be used at the next OFDM symbol if we choose the channel which is
changed slowl nse of subsequent OFDM symbols could be obtained by using the iteration
method.
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IV RESULTS AND DISCUSSIONS

In this section the results obtained through the simulations are brought. The results are given here in terms of
PAPR-CCDF and SNR-BER criteria for SLM and ISLM with U =8(U stands for the number of reuse of original
sequences in the SLM algorithm). Constellation is chosen to be QAM with 128 sub-carriers per symbol. For the
SLM, the first group of phase sequence is created using {+1,-1+j,-j}. The following sub-block phase sequence
shown in Figure 4. In the following the performance of the system for both conventional SLM and ISLM under

AWGN channel compared to multipath fading channel are examined. A
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V CONCLUSIONS
The improved ISLM which further reduces the stem further has presented. Both the
transmitter and receiver have the predefined sub-blo es. In view of the conventional ISLM, the

computational complexity of d ing reduces exponentiz By inserting pilot channel estimation, this method of

transmission the multipath chann cause serious

level in the Gaussian channel.
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