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Abstract— The increasing demand on high bit rate and reliable wireless and wire line system has junction rectifier to several
new rising modulation techniques. one among the techniques are going to be Orthogonal Frequency Division Multiplexing
(OFDM), that offers reliable high bit rate wireless system with cheap complexness. the first reasons OFDM is most popular in
most high information measure potency transmission systems ar as a result of it effectively resist Inter Symbol Interference (1SI)
and is powerful towards multipath weakening. This paper describes the problem of the height to Average Power magnitude
relation (PAPR) in OFDM that could be a major downside, and presents new and variations to existing algorithms to cut back it.
Keywords—OFDM, PAPR, ISI, BER, ACE, CCDF

I. INTRODUCTION
Increase in the demand of wireless systems with high data rates, spectral efficiency and reliability, has led to the designing of
enhanced feature system for mobile, fixed and next generation communication. Orthogonal frequency division multiplexing
(OFDM) has all the capabilities for high data rate transmission. OFDM basically operates on the principle of splitting high rate data
stream into several low rate streams being transmitted simultaneously over a number of subcarriers. All these subcarriers are
overlapped with guard band eliminating intersymbol interference (ISI) and increasing efficiency.With all these advantages OFDM
systems have several challenges, like, multipath guard interval ISI, high peak to average power ratio (PAPR) etc. but the severe one
is PAPR.This high peak to average ratio of power provides high peak signals as input to high power amplifiers (HPA) at
transmitters.
Il. PAPR OF OFDM SYSTEM

As OFDM signal consists of multiple modulated carriers and able to generate a high peak to average power ratio (PAPR), when
these parallel carriers are added up. If N carrier signals which are added together constitute same phase then they generate a peak
power which is N times the average power. The increased value of PAPR factor results for clipping noise, non-linear distortion of
Power amplifier, BER performance debasement and enhances complexity factor in analog to digital (A/D) or digital to analog (D/A)
converter. Let us suppose that, N length data block is represented by the vector as shown X=[X0, X1, X2... XN-1] T where T
indicate the duration of any member from set X (Xk), and delineate any single subcarriers {fn ,n=0,1,.....,N-1}. The characteristic
feature of multiple subcarriers which are selected to transmit signal is that, they are orthogonal to one another, therefore we have fn
=n Af, where n Af=1/NT .In this NT indicates the duration of data blocks in OFDM process.
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Figure 1. Block diagram of OFDM system
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111.HYBRID TECHNIQUES

Hybrid techniques refer to those schemes in which the joint use of more than one PAPR reduction techniques has been proposed. As
pointed out by [3], not a single technique can be designated as the best, and choices are usually made based on trade-off between
BER, PAPR and overall system complexity.

This covers more recent work as summarized below;

A. Joint PTS and Quantized Clipping Scheme

As obvious from the title, this scheme is a combination of two techniques namely, the conventional Partial Transmit Sequence
(PTS) technique and a modified clipping technique. The joint scheme achieves a better trade-off between PAPR and BER
performance as compared to other PAPR reduction techniques, as reported by [6]. In this scheme, firstly, the conventional PTS
technique is applied to the OFDM signal followed by the modified clipping or quantized clipping (QC).

B. Joint Clippingand Companding Technique

In this technique, clipping & filtering scheme is combined with companding scheme. First, the signalundergoes clipping followed
by filtering process used to remove the distortion caused due to clipping. Then, the clipped signal is passed through a companding
block. The companding increases the average power of low signal level and attenuates the higher signal level. This technique
reduces the PAPR without degrading the BER performance. It has reported that this technique reduces the PAPR to 4 dB without
degrading the BER. [1]

C. Joint Precoding and Clipping Technique:

This technique combines the simple clipping scheme with pre-coding or improved Nyquist pulse shaping. The signal is passed
through a pre-coding block which acts before the IFFT. This additional block is used to pre-code the pulse shape of the input signal.
This removes peaks from the input signal hence reducing PAPR of the signal. The precoded signal (with improved pulse shape) is
then passed through the IFFT block. Following IFFT, the signal undergoes clipping to further improve performance of the system.

D. Joint Clipping and ACE Technique:

In this technique, as reported by [9], clipping scheme is combined with Active Constellation Extension (ACE) scheme. Clipping is
simple to implement but causes in-band and out-of-band distortion. To remove the in-band distortion, ACE technique is used. ACE
technique is based on amplitude pre-distortion of high power amplifier. Due to amplitude pre-distortion, the efficiency of the power
amplifier is improved. The advantage comes from the ACE as it does not degrade BER performance.

E. Joint SLM and Quantization ClippingScheme:

This technique, proposed by [10], combines Selective Mapping (SLM) scheme with the quantized clipping scheme. First, the SLM
reduces the PAPR and then the quantized clipping operates to improve the efficiency of the system. As it stands, in SLM technique,
different copies of the signal are generated and multiplied with different phase sequences.

IV.PAPR IN OFDM USING HIGHER ORDER PARTITIONED PTS SEQUENCE AND BOSE CHAUDHURI
HOCQUENGHEM CODES

Orthogonal frequency division multiplexing is the desirable technique to achieve higher speed in data rates and better spectrum
efficiency. In OFDM [1] first higher data stream has been divided into lower streams of data and after modulation these data streams
are together transmitted by orthogonal subcarriers. One of the major challenges in OFDM system is high Peak to average power
Ratio (PAPR), which produced non linear distortion and degrades system performance. As a consequence of increased value of
PAPR, HPA starts operating in non linear region, hence transmitted data be came distorted. One of the simple approaches is clipping
technique [3], in which PAPR has been diminished by clipping the higher peaks of the signal. This technique sometimes encounters
with in-band and out- band interference.

V. PAPR REDUCTION USING PRECODING AND COMPANDING TECHNIQUES
Increase in the demand of wireless systems with high data rates, spectral efficiency and reliability, has led to the designing of
enhanced feature system for mobile, fixed and next generation communication. Orthogonal frequency division multiplexing
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(OFDM) has all the capabilities for high data rate transmission. OFDM basically operates on the principle of splitting high rate data
stream into several low rate streams being transmitted simultaneously over a number of subcarriers. All these subcarriers are
overlapped with guard band eliminating intersymbol interference (IS1) and increasing efficiency. With all these advantages OFDM
systems have several challenges, like, multipath guard interval ISI, high peak to average power ratio (PAPR) etc. but the severe one
is PAPR.This high peak to average ratio of power provides high peak signals as input to high power amplifiers (HPA) at
transmitters.
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Fig. 2. Block diagram of precoded OFDM system
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Fig. 3. Block diagram of companded OFDM system

VI.PAPR IN MULTIPLE-INPUT MULTIPLE-OUTPUT ORTHOGONAL FREQUENCY-DIVISION MULTIPLE
ACCESS SYSTEMS USING GEODESIC DESCENT METHOD

Orthogonal frequency-division multiplexing (OFDM) schemes [1] are the key modulation for broadband wireless communications
over severely time-dispersive channels. However, OFDM signals have high envelope fluctuations and high peak-to-average power
ratio (PAPR), which leads to amplification difficulties since linear amplifiers with high backoff are required, which reduces the
amplification efficiency [2]. Since the amplifier backoff is lower-bounded by the PAPR, it is desirable to reduce the PAPR of
OFDM signals so as to improve the amplification efficiency. Over the last decades, countless techniques were proposed to reduce
the PAPR of OFDM signals from the simpler clipping techniques [3-6] to more complex techniques involving different levels of
optimisation [7, 8]. Selected mapping (SLM) and partial transmit sequences are among the most popular techniques [9-11].
However, generalisation of these techniques to multiple-input multiple-output (MIMO) systems is not straightforward.

VII. LOW-COMPLEXITY PAPR REDUCTION METHOD

Multicarrier transmission such as orthogonal frequency-division multiplexing (OFDM) has been successfully used in various
wireless communication technologies. The OFDM system brings the advantages of avoiding frequency selective fading, narrow
band interference and inter-symbol interference [1, 2]. The easy implementation of this system, by using fast Fourier transform
(FFT), is also quite attractive. However, the OFDM signal is a sum of orthogonal frequency modulated subcarriers. When
subcarriers weighted with the corresponding symbol values are added coherently, the resulting high peak-to-average power ratio
(PAPR) becomes a major drawback of the OFDM systems due to reduced power efficiency in radio frequency power amplifier (PA)
and digital-to-analogue converter (DAC) modules. High PAPR prevents the PA from operating within its linear region, causes
additional interference, and induces bit error rate (BER) performance degradation. Moreover, it demands a wider dynamic range in
DAC to accommodate the large peaks of the OFDM frame (signal). Such a situation leads to inefficient amplification and increases
the cost of the system. Therefore, PAPR reduction techniques play an essential role to improve power efficiency in the OFDM
systems.

VIll.  PAPRREDUCTION USING COMBINATION OF PRECODING WITH MU-LAW COMPANDING TECHNIQUE
FOR MIMO

Reducing PAPR is an important factor in MIMO- OFDM, because it degrades the power amplifier performance. Above the
threshold range they become non linear resulting in signal distortion. Several techniques are found in literature to reduce the P APR
viz. Coding, Interleaving, selected level mapping, partial transmit sequence, tone reservation [5, 6, 7]. In this paper unitary matrix
Precoding with Companding Technique is proposed to reduce the Peak-to-Average Power ratio. The main function provided by
Space time block code is 1).Space Diversity 2). Spatial Multiplexing. Space Diversity: It is a type of Diversity in which two (or)
more number of signals sent over different paths by using mUItiple antennas at transmitting and receiving sides. Spatial
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Multiplexing: In MIMO Multiple antennas are used to send and receive the data.

IX.PAPRREDUCTION OF OFDM THROUGH PILOT SHIFTING

This scheme performs very well at a smaller number of pilots without increasing average signal power. It is a *blind” scheme in the
sense that it does not send any side information to the receiver. The pilot locations are detected at the receiver efficiently. The
accuracy rate is more than 90% for the cases of SNR above 3 dB. The detection scheme performs excellently at a small number of
pilots and acceptable detection accuracy is observed at very low SNR. For this reason, it does not degrade BER significantly.
Reducing P APR is an important factor in MIMO- OFDM, because it degrades the power amplifier performance. Above the
threshold range they become non linear resulting in signal distortion. Several techniques are found in literature to reduce the P APR
viz. Coding, Interleaving, selected level mapping, partial transmit sequence, tone reservation [5, 6, 7]. In this paper unitary matrix
Precoding with Companding Technique is proposed to reduce the Peak-to-Average Power ratio.
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Fig. 1 Block diagram of proposed OFDM system.
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X. JOINT CLIPPING AND AMPLIFYING TECHNIQUES

The peak clipping and amplification technique is described for multicarrier transmission. In CPAB method, the process of clipping
is independent of amplification, where values of

clipping threshold A and amplifying threshold B will determine the value of PAPR and performance for OFDM system. For this, a
balance between reduction and system performance must be required. In addition, the computation calculation is considerably large
when N is increased. Simulation has shown that the algorithm is reliable to estimate the selection of A and B. Large CCDF leads to
improve PA efficiency but with high BER at receiver. Thus, it degrades the system performance. Therefore, the relationship
between them must be created to maintain system performance.

XI.LALOW COMPLEXITY PAPR REDUC TION SCHEME BASED ON RADIX-II IFFT

It is a new computational complexity reduction scheme based on radix-2 inverse fast Fourier transform is proposed. This scheme is
based on N/4 decisive different phase multiplications to the input OFDM signal. The result shows that at about the same PAPR
reduction performance this proposed method provides at least 46.8% complexity reduction compared to CSLM. In this proposed
method only one IFFT is needed, because only N/4 phase vector elements have to be altered by using bi matrices. Hence instead of
using the new IFFT, the idea here is to save the calculations related to the unchanged phases and using them for subsequent search
operations.

XIl. RECURRING SLMWITH CYCLIC BLOCK CODES SCHEMES

It is a low complexity and easy-toimplement PAPR reduction technique, which incorporated a modifier and a demodifier at the
transmitter and the receiver, respectively. Due to simple mathematical and signal operations at the transmitter and at the receiver,
the computational complexity of the proposed technique requires only 4N real additions, which is the lowest among all the available
PAPR reduction techniques. A closed-form mathematical expression for the CCDF of PAPR has been derived for the proposed
technique. Extensive computer simulations for the CCDF have shown that the simulation results have close agreement with the
analytical results, derived in this paper. Furthermore, the error performance of the OFDM system with and without the proposed
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technique is the same. Thus, the proposed technique proffers low complexity, full spectral efficiency, and full data rate without
signal distortion and requires no side information to be transmitted.

XIll.  PAPRREDUCTION IN EMPLOYING HIGHER ORDER QAM

In this scheme two novel schemes are presented to enhance the PAPR reduction performance of companding transforms in OFDM
systems employing higher order QAM. Probabilistic model of the average OFDM symbol power and amplitude is developed and
utilized in the design of the proposed schemes. Performance gain is achieved by making the companding operation adapt to
changing amplitude distribution, which involves adjusting it according to the average power of input OFDM symbols during
application run-time. Simulation results show that the proposed schemes have the unique capability of jointly reducing the PAPR
and BER, while keeping OBI unchanged. Hence, the overall performance of the system is significantly enhanced. The schemes have
been effectively applied to several state-of-the-art companders. Furthermore, the schemes also enhance the system’s adaptability by
providing more possible operating conditions than those viable with conventional companding.

XIV. ITERATIVE CLIPPING AND FILTERING TECHNIQUE ALONG WITH CONVOLUTIONAL CODE
A simple iterative clipping and filtering with convolutional codes technique to reduce the PAPR of the OFDM signals. Matlab
coding result shows that the proposed technique reduces PAPR more than the existing classical ICF and optimized ICF method
without much degradation of the BER. We can further improve the BER performance by using MIMO technique. a simple iterative
clipping and filtering with convolutional codes technique to reduce the PAPR of the OFDM signals.

XV. CORRELATIVELY PRECODED OFDM WITH REDUCED PAPR

New correlative precoders are designed to endow correlatively precoded OFDM waveforms with reduced PAPR while preserving
improved spectral sidelobe suppression or enhanced ICI selfcancellation, either jointly or respectively. By proportioning the
correlative order N j M into PAPR reduction order K, ICI selfcancellation order I, and spectral sidelobe suppression order L, we
have shown that joint performance characteristics of reduced PAPR, enhanced ICI selfcancellation and improved spectral
compactness can be achieved with regular tendency. For IS, PS, and PISprecoded OFDM waveforms providing desired fj2L;j2
spectral sidelobe decaying, better ICI self cancellation or PAPR reduction can be achieved respectively or jointly at the cost of
imposing more redundancy through correlative precoding.

XVI. CONCLUSION
This paper projected and compared techniques for PAPR reduction in OFDM transmission. we compare our proposed technique
with other well-known PAPR reduction techniques in terms of BER, data rate, and computational complexity. Furthermore, the
error performance of the OFDM system with and without the proposed technique is the same. Due to the low computational
complexity of the proposed PAPR reduction technique, it can be implemented using field programmable gate array (FPGA), which
is a good future extension of this paper.
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