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ABSTRACT 
 
Filtered Multitone (FMT) transmission is a multicarrier system where interpolating filters 
are frequency shifts of a given prototype filter, and the spacing between adjacent 
subcarriers is the same for all subcarriers. Such a system can be efficiently implemented 
by means of a fast Fourier transform (FFT) and a network of polyphase filters. The 
prototype filter is designed to have a nearly rectangular frequency-domain amplitude 
characteristics. This causes inevitable intersymbol interference (ISI) at the receiver, while 
intercarrier interference (ICI) between subchannels is almost negligible. The absence of 
the cyclic prefix and reduced crosstalk interference makes it an attractive modulation 
technique. FMT has been proposed for both wired and wireless communications as an 
alternative to most widely adopted Orthogonal Frequency Division Multiplexing 
(OFDM). However, equalization is required at the receiver to combat ISI due to the 
transmit filter and transmission channel. 
 
In this paper, we propose new equalization schemes for the FMT system. The 
transmission channel is equalized (adaptively) by a one tap per subchannel filter, 
assuming frequency response of channel over each subchannel to be flat, i.e., constant 
amplitude and phase. For the equalization of transmit filter we propose turbo equalization 
as a viable solution. Turbo Equalization is an iterative equalization and decoding 
technique, which can provide impressive gains for communication systems that requires 
data transmission over ISI channels. A turbo equalizer consists of a soft-in soft-out 
(SISO) equalizer and a SISO decoder, operating in an iterative manner. The maximum a 
posteriori probability (MAP) based SISO equalizer suffers from high computational load 
for channel with long memory or large constellation sizes. Recently, reduced complexity 
structure of soft-in soft-out (SISO) equalizer using linear equalizer (LE) and decision 
feedback equalizer (DFE) based on minimum mean squared error (MMSE) criteria were 
introduced, making it a practical solution. For the decoding stage, we consider a binary 
convolutional code and use BCJR algorithm due to its ability of yielding soft information. 
A suitably chosen termination criterion stops the iterative process. For simplicity, we 
have adapted the whole scheme for binary phase shift keying (BPSK). This can 
be easily extended to higher order constellations. Through simulation results, we 
demonstrate the BER performance of our equalization scheme and show that it 
outperforms the exiting schemes. We also provide a comparison between various existing 
and proposed approaches in terms of computation complexity. Although our scheme 
requires higher computational complexity, the gains achieved are substantial. The 
complexity in our scheme is mainly due to the number of iterations required for 
convergence. Moreover, the paper also provide suggestions on how to select an 
appropriate prototype filter and its overlap factor. 
 


