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ABSTRACT

Major drawback in the OFDM signal is PAPR (Peak to Average Power Ratio). The various methods that are
used to reduce the high PAPR are: Coding, Clipping, p- Law, Selective Mapping (SLM), Partial Transmit Sequence
(PTS) and Exponential Companding (EC) etc. However these PAPR reduction technigues have some disadvantages,
such as Higher Modulation Order, Analysis of the BER and SNR presentation, growing of Average Power etc. A
novel Nonlinear Companding technique is proposed which aim at compressing the large amplitude signals and at the
same time maintaining the average power constant. The proposed scheme is to be implemented for different
modulation scheme (BPSK, DPSK, QAM etc.). The BER performance is to be evaluated and compared by

implementing the Nonlinear Companding technique in the basic OFDM system.

KEY WORDS: Orthogonal Frequency Division Multiplexing (OFDM), Selective Mapping (SLM), Partial Transmit
Sequence (PTS), Exponential Companding (EC), Bit Error Rate (BER).

1. INTRODUCTION

Orthogonal Frequency Division Multiplexing having High spectral efficiency, easy implementation in FFT
using more application like WMAN, WLAN, Video broadcasting, Audio broad casting etc.

Many of the drawbacks we are having in OFDM but so many problems are not yet resolved. One of the
major drawbacks is that PAPR of the transmitted OFDM signal. To reduce the PAPR many solutions have been
introduced like before modulation coding, Selective mapping, Partial transmits sequence. In this methods restriction
on Number of subcarriers, frame format, and constellation type. After multicarrier modulation like clipping,
Companding transform. High date rate companding is not suitable so we are moving to p-law. This u-law is only
applicable for Speech processing it performs better than clipping. Nonlinear companding is developed to overcome
this problem to reduce PAPR and better BER performance.

In this paper, a non linear companding scheme is proposed this scheme mainly used to compress the large
signal. After obtain the output we will get the better BER performance and PAPR reduction.

OFDM System and Problem Formulation: Figure.1, Shows that the input stream is given to QAM or PSK mapping
can be done in the first block then it will pass to the Serial to parallel conversion this block will convert the date to
Parallel date its processed in IFFT block then its performing the companding process depends on the input it will
convert as analog date passed to channel in transmitter side the above operation can be done, Receiver side the

reverse operation can be done to get the output data.
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Figure.l. Block diagram of an OFDM system with the Companding transform
The IFFT signal can be,

1 N+ j2[1kn
Xn:WkZ::O X exp ( N )

OFDM signal power can be x, expressed as
N-1 N-1 ; _
xnf? L YY) XX exp(m) )
N m=0 k=0 N
And OFDM signal power can be denoted as,

Max Xn|2
PAPR=10log10 > (dB) 3)
E Xn‘

Where |xn| - magnitude of x, and E.] - Expectation operation.
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2. PROPOSED SCHEME

We proposed a nonlinear companding technique it will improve the BER performance and it will reduce the
PAPR of the original OFDM signal. Entire companding scheme PAPR will maintain as constant because of this
effiencieny of the HPA will be improved. Given input signal PDF function will be,

f |url(X) = , x20 )
CDF can be expressed as,
2
F|x] = Prop{x-| < x} =1—eXp(—X—2),x20 (5)
O
Nonlinear companding scheme,

th = h(xn) (6)

15
INPUTHI

Figure.2. Comparison of exponential and Nonlinear Companding
Considering the phase of input signal, the companding function h(x) is given by,

h(x) =sgn()F wF  (x) ™)
sgn(x) - sign function, Companding can be find by using,
X [21 (LE)) H (8)
sgn(x) /6o ® 2 2
Reverse Companding scheme,
o
h') B > ®)
X)= X| > —
sgn(x).g 6—36.In[m] v
6 3o
From equation (3) its shows the PAPR,
Max Xn|2 A2
PAPR=10log 10 5 (dB) =10log10—; = 6.00(dB) (10)
E Xn| o

Fig.2, will reflects that exponential companding and nonlinear companding scheme input and output can be
compared. From the diagram we can conclude that nonlinear companding scheme will produce the better output then
that of Exponential companding scheme

3. RESULTS AND DISCUSSION

To compare the BER performance and PAPR of the proposed scheme Exponential commanding scheme.
From that exponential or non linear companding scheme will reduce the affect of the High power amplifier in the
transmitter side. Difference modulation schemes like BPSK, QAM, QPSK and DPSK can be used with different
types of channels for different number of subcarriers. Performance can be analyzed by using the above techniques
to reduce the PAPR and BER performance checking.
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Figure.3. The CCDF’s of original OFDM signal Figure.4. DPSK comparison for OFDM & nonllnear
and companded signals companding scheme using AWGN channel
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Table.1. QPSK, BPSK, DPSK scheme comparison for OFDM & nonlinear companding scheme

Schemes Eb/NO

QAM BPSK DPSK

BER=10-3 | BER=10-4 | BER=10-3 | BER=10-4 | BER=10-3 | BER=10-4
Original OFDM 6.97 8.50 6.80 8.20 6.99 8.20
Nonlinear companding | 6.99 8.60 6.82 8.40 8.00 9.10

Table.2. QPSK Modulation scheme comparison for OFDM & nonlinear companding scheme

Schemes Eb/NO
QPSK PAPR (dB)
BER=10-3 | BER=10-4
Original OFDM 7.01 8.32 11.00
Nonlinear companding | 9.56 11.25 6.00

Fig.3, is the plot for PAPR and Fig.4, are the plot for BER performance of the OFDM systems. Table.1, is
showing that Different and comparison of BER performance.

4. CONCLUSION

In this paper, we discussed about the Non linear companding scheme it will improve the OFDM system
performance. From the getting output we are showing that non linear companding scheme is producing PAPR
reduction and also Low bit error rate performance.
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