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ABSTRACT: The proposed estimator consists of a time-domain (TD) index set estimation on the grounds that the 
leakage outcome followed through a low-complexity TD submit-processing to suppress the leakage. The performance 
and complexity of the proposed channel estimator are analyzed and established through computer simulation. 
Simulation outcome exhibit that the proposed estimator outperforms traditional estimators and provides near-most 
beneficial efficiency even as preserving the low complexity similar to the easy DWT-head quartered channel estimator. 
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I. INTRODUCTION 
 

Although the linear minimum imply square error (LMMSE) estimator [1] is perfect in the sense of the imply 
rectangular error (MSE) efficiency, the discrete Fourier transform (DFT)-founded estimator has been extra preferred as 
a result of the similar complexity-performance exchange-off so that it has been commonly utilized in observe for 
orthogonal frequency division multiplexing (OFDM) systems [2]. Nonetheless, the sort of DFT-centered estimator 
suffers from non negligible performance degradation due to the dispersive leakage prompted via virtual subcarriers 
which might be almost always utilized in sensible OFDM systems [3][4]. This drawback is brought on from the broken 
orthogonality of the DFT matrix and is in most cases referred to as the Gibbs phenomenon [5], which outcome within 
the corruption of the channel impulse response (CIR) [6]. In view that the accuracy of a channel estimation becomes 
more primary as the operating signal-to-noise ratio (SNR) and the desired data cost expand, it's required to gain extra 
designated channel estimation on account that the leakage result while retaining the computational complexity for 
OFDM programs such because the third iteration partnership mission (3GPP) long run evolution (LTE) [7]. 
 
In literature, DFT-headquartered channel estimators because the leakage effect can also be classified as an new release-
headquartered estimator, similar to in [3], or an extrapolation-based estimator, akin to in [4]. The new release-centered 
estimator step by step eliminates the leakage to get well the undistorted CIR however the required complexity for 
ample efficiency is rather excessive [3]. Within the extrapolation-established estimator, the leakage is suppressed by 
casting off the channel frequency response discontinuity at the digital sub carriers by way of extrapolation within an 
inexpensive complexity [4]. Nevertheless, despite the fact that wi-fi channels are commonly very sparse so that there's 
a hazard to additional reduce the complexity [8], the extrapolation-headquartered estimator adopts a frequency-domain 
(FD) submit-processing in order that any such time-domain (TD) complexity reduction using the channel sparsity 
nature shouldn't be on hand. Additionally, any TD decreased-complexity estimator, corresponding to probably the most 
large faucet (MST) decision-headquartered estimator [8], wants to take into account the leakage influence due to the 
fact extreme efficiency degradation may just arise from the false faucet decision due to the distorted CIRs. In this letter, 
a low-complexity DFT-based channel estimator for OFDM techniques with leakage nulling is proposed, wherein MSTs 
are selected and a regularization-founded TD post processing is performed. As a consequence, it's expected that the 
proposed estimator can with no trouble lower the complexity at the same time maintaining the channel estimation 
accuracy.  
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II. PROPOSED OFDM CHANNEL ESTIMATION 
 

A Wavelet based OFDM system with beam former and MIMO configuration is explained in this section. Figure 1 
shows the transmitter and receiver part respectively with k=8 number of sub-carriers as an example. We consider this 
system is in a multiuser environment of k interfering users, where kth user decorated with Mk number of antennas is 
communicating with a base station equipped with N number of antennas. 

 
Fig: 1 WOFDM Transmitter and Receiver 

 
On the transmitter side, first a binary phase shift keying (BSPK) modulator is used for mapping s(k) data stream to the 
symbol stream x(n). After the mapping process a parallel-to parallel (P/P) converter reshapes the modulated data stream 
x(n). Into, for example, N = 8 parallel data  streams. This P/P converter makes sure that N=2^n, where n is an integer, 
so that the transmitter can perform inverse discrete wavelet transform (IDWT) and produce one final sequence in n 
stages. Sequential two x(n) symbol streams are up-sampled by the up-sampling factor 2, filtered by the wavelet filter 
g(n) or h(n), respectively, and then summed. Output streams are up-sampled by 2, filtered and summed again 4,6,10 
 

 
Fig. 2. The proposed MST selection with a successive leakage cancellation 
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In step 2, a successive MST selection and leakage cancellation is done with the recursive threshold γr. By assuming that 
the leakage is sufficiently suppressed, the recursive threshold in [8] can be directly used to minimize the MSE as 

௥ݎ = ට୪୬ ((ீି௅)ఘು/௅మ

ఘುି௅
                                                                                                          (7) 

 
III. SIMULATION RESULTS 

 
For OFDM parameters, N=1024, U/P = 4, and G=128 are used and the ITU-R Vehicular A channel model [14] is used. 
Also, the initial threshold γi and the recursive threshold γr are respectively set to satisfy PMD =10−3 in (6) and (7) and 
 in (8) is set to 104. In Fig. 2, the MSE performance of the proposed channel estimator is shown when δ = 0.1797 ߩ̅
(typical portion for virtual subcarriers) and δ = 0.4922 (extreme portion for virtual subcarriers). Here, “Simple”, 
“Conv”, “Optimal”, and “Proposed” respectively denote the simple estimator [1], the extrapolation-based estimator [4], 
the FD-LMMSE estimator [1], and the proposed estimator. Also, “Sim.” and “Ana.” Stand 
 

 
Fig. 2. MSE performance versus SNR ρ. 

 
for the Monte-Carlo simulation results over 10000-run and the analytic result obtained from (9). From the results, it is 
shown that the proposed estimator outperforms the conventional estimators regardless of δ and provides near-optimal 
performance.  
 

IV. CONCLUSION 
 

In this paper, a low-complexity DWT-based channel expert with run nulling was planned for OFDM systems 
victimization virtual subcarriers. The planned expert 1st estimates the MST set by considering the run impact so 
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performs a low-complexity run suppression employing a regularised TD post-processing. From the results, it's 
confirmed that the planned expert will give near-optimal performance each within the sense of the MSE and therefore 
the doable rate whereas keeping low complexness almost like the best DWT-based channel expert. Note that the 
planned approach is extended for sensible cellular systems victimization orthogonal frequency division multiple access 
or single-carrier frequency division multiple access by using a correct interference cancellation theme. Thus, it might 
be fruitful to develop a sensible channel expert appropriate for LTE or LTE-advanced systems because the futures 
work. 
 

REFERENCES 
 
[1] O. Edfors, M. Sandell, J.-J. Van De Beek, S. K. Wilson, and P. O. B¨orjesson, “Analysis of DFT-based channel estimators for OFDM,” Wireless 
Personal Commun., vol. 12, no. 1, pp. 55–70, Jan. 2000. 
[2] 3GPP, Evolved Universal Terrestrial Radio Access, Physical Channels and Modulation, 3GPP TS 36.211 v10.2.0, 2011.  
[3] M. Belotserkovsky, “An equalizer initialization algorithm for IEEE802.11a and HIPERLAN/2 receivers,” IEEE Trans. Consum. Electron., vol. 
48, no. 4, pp. 1051–1055, Nov. 2002. 
[4] J. Seo, S. Jang, J. Yang, W. Jeon, and D. K. Kim, “Analysis of pilotaided channel estimation with optimal leakage suppression for OFDM 
systems,” IEEE Commun. Lett., vol. 14, no. 9, pp. 809–811, Sep. 2010. 
[5] J. G. Proakis and D. G. Manolakis, Digital Signal Processing: Principles, Algorithms, and Applications, 4th ed. Prentice-Hall, 2007.  
[6] K. Kwak, S. Lee, J. Kim, and D. Hong, “A new DFT-based channel estimation approach for OFDM with virtual subcarriers by leakage 
estimation,” IEEE Trans. Commun., vol. 7, no. 8, pp. 2004–2008, Jun. 2008. 
[7] J. W. Kang, Y. Whang, H. Y. Lee, and K. S. Kim, “Optimal pilot sequence design for multi-cell MIMO-OFDM systems,” IEEE Trans. Wireless 
Commun., vol. 10, no. 10, pp. 3354–3367, Oct. 2011.  
[8] S. Rosati, G. E. Corazza, and A. Vanelli-Coralli, “OFDM channel estimation based on impulse response decimation: analysis and novel 
algorithms,” IEEE Trans. Commun., vol. 60, no. 7, pp. 1996–2008, Jul. 2012. 
[9] R. Negi and J. Cioffi, “Pilot tone selection for channel estimation in a mobile OFDM system,” IEEE Trans. Consum. Electron., vol. 44, no. 3, pp. 
1112–1128, Aug. 1998. 
[10] M. Morelli, C.-C. J. Kuo, and M.-O. Pun, “Synchronization techniques for orthogonal frequency division multiple access (OFDMA): a tutorial 
review,” Proc. IEEE, vol. 95, no. 7, pp. 1394–1427, Jul. 2007.  
[11] J. G. Proakis, Digital Communications, 4th ed. McGraw-Hill, 2001. [12] M. Medard, “The effect upon channel capacity in wireless 
communications of perfect and imperfect knowledge of the channel,” IEEE Trans. Inf. Theory, vol. 46, no. 3, pp. 933–946, May 2000. 
[13] I. S. Gradshteyn and I. M. Ryzhik, Table of Integrals, Series and Products, 6th ed. Academic Press, 2000.  
 

BIOGRAPHY 

  
 

 
 
 

Mr. N.V.Ramanaiah , Assistant Professor in the department of ECE, Shree Institute of 
Technical Education, Tirupati. He has completed M.Tech in DECE from SIT, Puttur. His 
research areas are Digital System Design, Signal Processing and Image Processing. 

Mr. V. Prasad , Assistant Professor, ECE department of Shree Institute of Technical Education, 
Tirupati. He has completed M.Tech in ECE from SVPCET, Puttur. His research areas are Low 
Power VLSI, Digital IC Design. 

A.sindhuja,  M.Tech Student ,Sree Insitute of Technical Education,Tirupathi. 


