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Abstract 
An efficient of the inter carrier interference (ICI) cancellation in the adaptive receiver using orthogonal frequency division 

multiplexing system by two path conjugate transmission. At the receiver side the phase rotated conjugate cancellation (PRCC) 

concept is used and only one of the phase rotation is employed on the transmit path and two of the phase rotation is employed on the 

two of the receiver path .The main objective is to maximize the carrier-to-interference ratio and signal to noise ratio to achieve a high 

spectral efficiency using the fast least mean square algorithm to improve the bit error rate performance. The carrier frequency offset 

occurs in the mobile environment due to Doppler effects. Here the OFDM is used because it is highly sensitive to the carrier 

frequency offset. 
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1. INTRODUCTION 

OFDM provides a high rate of services and achieves a high 

spectral efficiency. It is sensitive to carrier frequency offset. It 

converts a high rate of input data streams into lower rate of 

data streams and transmitting them in the spectrally 

overlapped subcarriers. They are used in DVB, 3GPP LTE, 

wireless metropolitan area networks. The CFO problem that 

occurs due to the mismatch between the local oscillators at the 

transmitter and the receiver is highly sensitive to the OFDM. 

Orthogonal frequency-division multiplexing (OFDM) is a 

method of encoding digital data on multiple carrier 

frequencies. OFDM  has developed into a popular scheme for 

wideband digital communication, whether wireless or over 

copper wires, used in application such as digital television and 

audio broadcasting, DSL internet access, wireless networks,  

and 4G mobile communications. OFDM is essentially 

identical to coded OFDM (COFDM) and discrete multi-tone 

modulation (DMT), and is a frequency-division multiplexing 

(FDM) scheme used as a digital multi-carrier modulation 

method. The primary advantage of OFDM over single-carrier 

schemes is its ability to cope with several channel condition 

without complex equalization filters. Channel equalization is 

simplified because OFDM may be viewed as using many 

slowly modulated narrowband signals rather than one rapidly 

modulated wideband signal. The low symbol rate makes the 

use of a guard interval between symbols affordable, making it 

possible to eliminate inter-symbol-interference (ISI) and 

utilize echoes and time-spreading to achieve a diversity gain 

that is signal-to-noise ratio improvement. 

2. BACKGROUND OF CC AND PRCC: 

The problem of the CFO can be mitigated by the 

synchronization of the carrier frequency at the transmitted and 

the received signals. Employ the pilot subcarriers for the ICI 

cancellation in fast fading multipath channels. Data symbol 

transmitted on to a group of subcarrier ICI induced from 

distinct carrier is mutually cancelled. The disadvantage is the 

spectral efficiency is reduced. The phase error generated limits 

the bit error rate performance. The two ICI self cancellations 

are the conjugate cancellation (CC) and the phase rotated 

conjugate cancellation (PRCC). In conjugate cancellation on 

the OFDM symbols is transmitted along the one path while its 

conjugate replicate is transmitted along two paths. After 

combining the received signal from the two paths ICI in one 

path is suppressed by the other path. In PRCC an artificial 

phase rotation the transmission of CC where the ICI induced 

from both the path can be mutual. The CFO changes with time 

the CC and PRCC does not provide a satisfactory performance 

even though they are time-variant channels. The receiver in 

the PRCC to determine the optimal phase rotation must feed 

the CFO back to the transmitter.  

 

An adaptive receiver using two path conjugate transmission 

for efficient of the inter carrier interference cancellation in 

orthogonal frequency division multiplexing system. We 

employ two of the phase rotation on both the path of the 

receiver and one of the phase rotations is employed at the 

transmitter. By using block least mean-squared algorithm 

feeding back the CFO information can be eliminated. 
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In the existing paper we developed a reduced complexity 

hybrid frequency/time-domain channel estimation algorithm 

which improves performance significantly under high Doppler 

with substantial complexity reductions. To further suppress 

ICI, we integrated this channel estimation algorithm with an 

ICI-mitigating pilot/data placement and joint channel/data 

detection schemes, and demonstrated further appreciable 

performance improvements even at a very high Doppler of 

20%. While we consider DVB-Has an application, the 

techniques presented in the existing paper can be applied to 

other mobile OFDM systems such as Wimax. The problem of 

synchronization occurs, symbol synchronization, frequency 

synchronization. The symbol synchronization is due to the 

timing errors and carrier phase noise. Frequency 

synchronization is due to the carrier frequency 

synchronization and sampling frequency synchronization. It 

needs FFT units at the transmitter and the receiver. They are 

sensitive to carrier frequency offset and the spectral efficiency 

is reduced. To maximize the signal-to- noise ratio and carrier-

to-interference ratio to achieve a high spectral efficiency and 

to improve the bit error rate performance we are going for the 

fast least mean square algorithm. 

 

2.1 Transmitter Section: 

 
 

Channel Coding and Modulation (BPSK) is that the Channel 

coding is referred to the processes done in transmitter of a 

digital communications system. The mentioned processes 

require allocating extra bits, parity bits, and consuming extra 

bandwidth. The serial communication is the process of 

sending data one bit at a time, sequentially, over a 

communication channel. In parallel communication, the 

several bits are sent as a whole, on a link with several parallel 

channels. An IFFT is an algorithm to compute the coefficients 

of inverse. It converts frequency (or space) to time and vice 

versa. Next part is the CC scheme can achieve good ICI self-

cancellation through two-path conjugate transmission. The 

transmitter of CC comprises a regular OFDM signal in one 

path and its conjugate replica in the other path, and these two-

path signals can be transmitted using time division 

multiplexing (TDM).  Here the IFFT represents frequency to 

time so TDM considered. 

 

2.2 Receiver Section 

 
 

Fig-2: Block diagram of the receiver section. 

 

The receiver in which two artificial phase rotation are 

employed on both paths. Assuming the OFDM signal passes 

through an AWGN channel and the CFOs in the two paths are 

denoted by H1 (ε) and H2 (ε+Δε), respectively, we have the 

following combination output at the receiver after applying 

two different artificial phase rotations, H1(φ) and H2 (φ+Δφ), 

on the two paths. After completed artificial phase rotation it 

goes to diversity combiner is the technique applied to combine 

the multiple received signals of a diversity reception device 

into a single improved signal. To optimal solution we go for 

fast least mean square algorithm with channel equalization is 

used. And finally we get the ICI cancelled signal. In that CIR 

is maximal.  

 

3. THE PROPOSED SCHEME: 

The PRCC scheme, in which only one phase rotation is 

applied at the transmitter, we use two phase rotations on both 

paths at the proposed receiver to cope with the fast fading 

channel problems. MMSE equalizer that accounts for the ICI 

and noise variance can be used to derive a similar adaptive 

receiver. The MMSE equalizer can further improve the BER 

performance of the proposed scheme at low to medium SNR it 

requires additional efforts to estimate the noise variance. The 

advantage is high spectral efficiency, resistance to frequency 

selective fading, simple equalization, efficient bandwidth 

usage, immunity to delay spread.To optimal solutions we go 

for fast mean square algorithm with channel estimation is 

used. And finally we get ICI cancelled signal. In that CIR is 

maximal. 

 

3.1 The Proposed Receiver Using Two Phase 

Rotations: 

Assume that the OFDM signal passes through the AWGN 

channel and the CFO in the two path are denoted by H1 (ε) 

and H2 (ε+Δε), after applying two different artificial phase 

rotations, H1 (φ) and H2 (φ+Δφ), on the two paths. CIR 

>30dB is tolerable under reliable reception. The PRCC with 

fixed phase rotations cannot always provide the widest 

tolerable range of CFOs, as compared with the other schemes. 

The optimal phase rotation in PRCC is that the transmitter 



IJRET: International Journal of Research in Engineering and Technology        eISSN: 2319-1163 | pISSN: 2321-7308 

 

__________________________________________________________________________________________ 

Volume: 03 Special Issue: 02 | Mar-2014 | ETCAN-2-14, Available @ http://www.ijret.org                                                18 

knows the current CFO estimation the CIR performance might 

be sensitive to the CFO estimation error. The performance 

degradation usually cannot be overcome by directly increasing 

the feedback rate of the CFO estimate from the receiver to the 

transmitter during the decrease of the ICI cancellation. 

 

3.2 Adaptation in Slowly Time-Varying 

Environments: 

The adaptive receiver is employed with two of the phase 

rotation where the CFO in two paths as those in fast time 

varying channels. The channel coherence time is larger than 

twice of the OFDM symbol duration in the two-path of the 

transmission. 

 

3.3 Complexity Analysis: 

The receiver is applied with the MRC for a fair comparison of 

the three schemes to exploit two-path diversity. The number of 

complex multiplications is 2N for phase rotations. The 

proposed scheme has a linear increase in computational 

complexity in contrast to PRCC and CC. 

 

4. SIMULATION RESULTS: 

In this paper, we propose an adaptive receiver for ICI self-

cancellation by taking advantage of conjugate transmission. 

Unlike the PRCC scheme, in which only one phase rotation is 

applied at the transmitter, we use two phase rotations on both 

paths at the proposed receiver to cope with the fast fading 

channel problems. Under time-varying channels with fast CFO 

variations the proposed adaptive receiver is superior to CC and 

PRCC demonstrated from the computer simulations. The 

performance improvement provided by the proposed adaptive 

receiver over CC and PRCC is still considerable when the 

CFO or channel estimation is taken into account.  A minimum 

mean-squared error (MMSE) equalizer that accounts for the 

adaptive receiver can be derived from the ICI and noise 

variance. Although this MMSE equalizer based approach can 

further improve the BER performance of the proposed scheme 

at low to medium SNRs, it requires additional efforts to 

estimate the noise variance.  

 

 
 

Graph-1: The graph describes BER VS SNR 

 

For adaptive receiver design the receiver how much capable 

for receiving the samples (bits).The general OFDM, PRCC, 

symmetric values of conjugation. All describes BER is 

decreasing and SNR rate achieve high. Depend on SNR value 

only we can tell, the communication is good or not. Here the 

SNR is reach high while conjugate cancellation. 

 

 
 

Graph-2: The data conjugate with the offset value. 

 

Graph represents the data conjugate with offset value. 

Comparing the previous graph the BER values are stabilized 

in respected SNR value. Data conjugate cancellation process it 

is improved while applying the offset value. 

 

5. CONCLUSIONS 

In this paper, we have proposed an efficient of the inter carrier 

interference (ICI) cancellation in the adaptive receiver using 

orthogonal frequency division multiplexing system by two 

path conjugate transmission.  The PRCC, which applies one 

common phase rotation for the two paths at the transmitter, the 

receiver side uses two artificial phase rotations on the two 

paths to further address the problems encountered under fast 

time-varying channels. Besides, the optimal phase rotations 
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for maximizing the CIR are derived. By using block least 

mean-squared algorithm feeding back the CFO information 

can be eliminated.  The proposed adaptive receiver is superior 

to CC and PRCC, demonstrated by the computer simulation 

under time-varying channels with fast CFO variations. 

Compared to a zero-forcing equalizer a minimum mean-

squared error (MMSE) equalizer that accounts for the ICI and 

noise variance the proposed adaptive receiver over CC and 

PRCC is still considerable. Additional effort is required to 

estimate the noise variance by the MMSE equalizer to 

improve the BER performance of the proposed scheme at low 

to medium SNR. To maximize the carrier-to-interference ratio 

and signal to noise ratio to achieve a high spectral efficiency 

by using the fast least mean square algorithm to improve the 

bit error rate performance. The carrier frequency offset occurs 

in the mobile environment due to Doppler effects. The CFO 

occurs due to channel effects the mismatch between the 

oscillators at the transmitter and the receiver. The CFO 

problem can be reduced by using the fast least mean square 

algorithm.To optimal solutions we go for fast mean square 

algorithm with channel estimation is used. And finally we get 

ICI cancelled signal. In that CIR is maximal.Here the OFDM 

is used because it is highly sensitive to the carrier frequency 

offset. 
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