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ICI self cancellation scheme proposed by Zhao [3] uti-
lizes data allocation and combining of (1,-1) on two ad-
jacent subcarriers i.e. same data is modulated at k^th  
and k+1^th  the sub carriers using (1,-1) as data alloca-
tion and are combined at the receiver with weights 1 
and -1. It is one of the most promising techniques to re-
duce ICI; however, its performance degrades at higher 
frequency offsets. Another technique known as con-
jugate cancellation had been proposed by Yeh, Chang 
and Hassibi. In this scheme, OFDM symbol and its con-
jugate are multiplexed, transmitted and combined at 
the receiver to reduce the effect of ICI. 

However, this scheme shows a significant improve-
ment in CIR at very low frequency offsets and its perfor-
mance degrades as carrier frequency offset increases. 
At higher frequency offset >0.25   its CIR performance 
is worse than standard OFDM system. Extension to 
conjugate cancellation is Phase Rotated Conjugate 
Cancellation (PRCC) [5] in which an optimal value of 
phase is multiplied with the OFDM symbol and its con-
jugate signal to be transmitted on different path. The 
optimal value of the phase depends on the frequency 
offset and hence requires continuous carrier frequency 
offset (CFO) estimation and feedback circuitry, which 
increases the hardware complexity.

Another ICI self cancellation scheme [7] based on gen-
eralized data allocation (1,μe^jθ) has been proposed 
in the literature to improve CIR performance of ICI 
self cancellation system, where µ is the optimal value, 
which depends on frequency offset. Thus for every 
normalized frequency offset, a unique value of µ is to 
be multiplied with the data which again requires CFO 
estimation and feedback circuitry.

ABSTRACT:

Orthogonal frequency division multiplexing (OFDM) is 
used in 4G wireless communication networks and also 
it has many applications in digital communication sys-
tem. OFDM has many advantages over DS-CDMA and 
other multiple access techniques. Because, in this mes-
sage can be modulated by multiple carrier modulation 
instead of single carrier. Hence, we can save the loss 
of data at the receiver end.  It has a drawback of Inter 
Carrier Interference (ICI). Because of the ICI the system 
performance will degrade at higher modulation levels 
and it decreases the performance of power amplifiers. 
One possible solution is ICI reduction. To reduce the ICI 
we proposed a new algorithm “Inter carrier interfer-
ence cancellation by using optimal data allocation and 
grouping scheme”, it gives better results when com-
pared with the existing techniques in terms of reduced 
Bit Error Rate (BER) and increased Carrier interference 
Ration (CIR) performance .

1.INTRODUCTION:

Orthogonal Frequency Division Multiplexing (OFDM) 
is being used for high data rate wireless applications. 
It is a multicarrier modulation technique which incor-
porates orthogonal subcarriers. High Peak to Average 
Power ratio and Inter carrier Interference (ICI) are two 
main disadvantages of the OFDM systems. In OFDM 
systems ICI occurs due to frequency offset in between 
the transmitter and receiver carrier frequencies or Dop-
pler Effect. Many techniques have been developed to 
reduce the effect of ICI; ICI cancellation is a simple and 
convenient technique. 
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B.SSR ICI Self Cancellation Scheme:

Thus, CIR of conventional SSR ICI self cancellation 
scheme can be written as

III.PROPOSED SCHEME :
In the proposed scheme at the transmitter a data allo-
cation (1,-) is utilized at  k^th and N-1-k^th  subcarriers 
.i.e.

A symmetric symbol repeat ICI self cancellation scheme, 
which utilizes data allocation and combining of (1,-1) at 
k^thand N-1- k^th subcarrier. This scheme shows better 
CIR performance than ICI self cancellation scheme. One 
of the major advantages of this scheme is to achieve 
the frequency diversity and hence its performance in 
frequency selective fading channel found to be better 
than ICI self cancellation scheme. 

In this paper, we have proposed an optimum data al-
location scheme for SSR ICI cancellation scheme to 
improve the CIR performance. The scheme is based 
on SSR ICI self cancellation scheme, in which a data is 
modulated at two symmetrically placed subcarriers i.e. 
k^thand N-1- k^th and utilizes a data allocation of (1,-) 
to improve CIR performance. To further reduce the ef-
fect of ICI, received modulated data signal at k^thand 
N-1- k^th subcarriers are combined with weights 1 
and -µ. The and µ are the optimal values resulting in 
maximum CIR. The optimum values of  and µ are the 
function of normalized frequency offset i.e. for ev-
ery normalized frequency offset; there exist a unique 
value of  and µ. This process requires continuous CFO 
estimation. To overcome this problem, we have pro-
posed a suboptimal approach to find suboptimal val-
ues. The obtained sub-optimal values (λ_so,μ_so)  are 
independent of normalized frequency offset. Thus, the 
proposed scheme does not require any CFO estimation 
or feedback circuitry and hence eliminates the require-
ment of complex the hardware circuitry.

II.EXISTING METHOD:

A.OFDM System:

The discrete time OFDM symbol at the transmitter can 
be expressed as

Where N is total numbers of subcarriers and X (k) de-
notes the modulated data symbol transmitted on k^th 
subcarrier. Due to AWGN channel and frequency off-
set, the received OFDM signal can be written as
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Fig1 Proposed Block diagram of ICI Self cancellation
IV.EXPERIMENTAL RESULTS:
In this paper, we have considered an OFDM system 
with N=256 subcarriers and QPSK modulation scheme 
is used to modulate each of the subcarriers. The simu-
lation model of the OFDM system is shown in Fig.1. The 
computer simulation using MATLAB are performed to 
evaluate CIR and BER performance. Fig. 2 shows the CIR 
performance of standard OFDM system, SSR ICI self-
cancellation, Proposed SSR ICI self cancellation using 
optimal & sub-optimal approach.  Fig. 3 shows BER per-
formance of the standard OFDM system, conventional 
SSR ICI self cancellation and the proposed SSR ICI self 
cancellation using sub-optimal approach.  As seen from 
Fig. 2 the CIR performance of the proposed optimal ap-
proach is about 20dB better than the conventional SSR 
ICI self cancellation scheme. However, the proposed 
sub-optimal approach also provides better CIR scheme 
performance over conventional SSR ICI self cancella-
tion scheme, proposed suboptimal approach provides 
a gain of   more than 10dB at ε=0.15over  conventional 
SSR ICI self cancellation scheme. The CIR performance 
of proposed SSR ICI self cancellation scheme is slight-
ly worse than conventional SSR ICI self cancellation 
scheme forε[0.03,0.25]. The BER performance of the 
proposed SSR ICI self cancellation scheme is very much 
improved in  comparison to standard OFDM system 
and very close to conventional SSR ICI self cancellation 
scheme.  

The optimal values of  and µ have been found by us-
ing an optimization technique known as Nelder Mead 
Simplex Algorithm. The optimum values of  and µ are 
calculated for ε [0.03,0.25] at a very small interval of 
Δε which results in maximum CIR for the givenε. Thus 
for everyε, we have a unique optimal value of and  
and µ these are denoted by(λ_0,μ_0). The optimum 
values(λ_0,μ_0) are to be used for data allocation and 
combining the data atk^th andN-1-kth subcarriers to 
maximize the CIR of the OFDM system. But, this will 
require a continuous CFO estimation.

                  Volume No: 2 (2015), Issue No: 3 (March)                                                                                                             March 2015
                                                                                   www.ijmetmr.com                                                                                                                                                   Page 21

                                                                                                                         ISSN No: 2348-4845
International Journal & Magazine of Engineering, 

Technology, Management and Research
A Peer Reviewed Open Access International Journal   

REFERENCES:

1.Y.Wu and W. Y. Zou, “Orthogonal frequency division 
multiplexing: A multicarrier modualtion scheme”, IEEE 
Transaction on Consumer Electronics, vol. 41, no. 3,pp 
392-399, Aug. 1995.

2.P.H.Moose, “A Technique for orthogonal frequency 
division multiple xing frequency offset correction,’’IEEE 
Trans. Commun., vol.42, pp 2908-2914, Oct. 1994.

3.Y. Zhao and S.G. Haggman, “Intercarrier Interference 
Self-Cancellation Scheme for OFDM Mobile Communi-
cation Systems ’’,IEEE Trans.Commun., vol. 49, no. 7, 
pp. 1185-1191, Jul. 2001.

4.H.-G. Yeh, Y.-K. Chang, and B. Hassibi, “A scheme for 
cancelling intercarrier interference using conjugate 
transmission in multicarrier communication systems,” 
IEEE Trans. Wireless Communication., vol. 6, no. 1, pp. 
3-7, Jan. 2007. 

5.Chin-Liang Wang and Yu-Chih Huang, “Inter carrier 
Interference Cancellation Using General Phase Rotat-
ed Conjugate Transmission for OFDM Systems” IEEE 
Transactions on Communications, vol. 58, no. 3, pp. 
812-819, March 2010.

6.K.Sathanantham , R.M.A.P.Rajatheva and Slimane 
Ben Slimane “Analysis of OFDM in the Presence of Fre-
quency Offset and a Method to Reduce Performance 
Degradation” Global Telecommunications Conference, 
2000. GLOBECOM ‘00. IEEE,vol. 1,pp. 72-76, 2000.

7.Yu Fu and Chi Chung Ko, “A New ICI Self –Cancella-
tion Scheme for OFDM Systems based on a General-
ized Signal Mapper”, 5th International Symposium on 
Wireless Personal Multimedia Communications, vol. 3, 
pp. 995-999, Oct. 2002.

8.J. H. Mathews, K. K. Fink, Numerical Methods using 
Matlab, 4th edition, Prentice-Hall Inc. , 2004

Fig 2 CIR performance Comparison with AWGN                        
Channel

 
Fig 3 BER performance Comparison with AWGN                       

Channel.

V.CONCLUSION:

Here in this paper we introduced a new ICI cancellation 
algorithm called “optimal data allocation and group-
ing scheme”. And also we had compared the simula-
tion results with the existing algorithms. The proposed 
scheme well improved the performance of CIR and 
also decreases the bit error rate with increasing signal 
to noise ratio values.    
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