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Abstract: - In this paper, we discuss the performance of the orthogonal frequency division multiplexing (OFDM) 
wireless communication systems using the binary phase shift keying (BPSK) modulation over Rayleigh fading 
channel implementing the generalized receiver (GR) constructed in accordance with the generalized approach 
to signal processing in noise. We compare OFDM-BPSK wireless communication systems based on the 
Neyman-Pearson receiver and GR. The relied analysis and simulation results demonstrate a superiority of GR 
implementation in OFDM-BPSK wireless communication systems in comparison with the Neyman-Pearson 
one. 
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1 Introduction 
Orthogonal frequency division multiplexing (OFDM) 
is a multicarrier modulation technique. This 
approach is widely used in wireless communication 
systems. with growth in the number of mobile users, 
the requirements for high data rate in wire less 
communication systems have been sharply increased. 
Since OFDM technique ensures high data 
transmission rate and high bandwidth efficiency, it 
has become a potential research technology. 

In general, there are several data modulation 
schemes that are used with OFDM, such as the 
binary phase shift keying (BPSK), the quadrature 
phase shift keying (QPSK), and the quadrature 
amplitude modulation (QAM). Different modulation 
schemes have different code rate. Additive white 
Gaussian noise (AWGN) channel, Rayleigh fading 
channel, and Rician channel are usually considered 
under analysis of wireless communication systems. 
There are a large number of journal papers devoted 
to investigation of OFDM technique in wireless 
communication systems using the above mentioned 
channel models [1-l0]. . 

Owing to high performance, the OFDM wireless 
communication systems are investigated infens Ive ly. 
Various channel estimation and diversity techniques 
are proposed to enhance the performance of OFDM 
wireless communication systems [ll-13]. The 

channel estimation for OFDM systems based on 
block-type pilot arrangement is a very useful and 
efficient method [14]. This technique is based on the 
least square (LS) method or minimum mean-square 
error (MMSE) method. 

In this paper, we investigate the performance of 
OFDM wireless communication systems applying 
the generalized receiver (GR) designed based on the 
generalized approach to signal processing in noise. 
GR is a linear combination of the Neyman-Pearson 
(NP) receiver that is optimal for detection of sigma Is 
with known parameters and the energy receiver that 
is optimal for detection of signals with unknown 
parameters [15-l7]. This combination allows us to 
make a decision a "yes" signal or a "no" signal in 
the input process based on analysis of the jointly 
sufficient statistics of the mean and variance of the 
likelihood fiction. The Neyman-Pearson (NP) 
receiver is based on definition of suffic rent statistics 
of the likelihood mean only. The energy receiver is 
based on definition of sufficient statistics of the 
likelihood function variance only. Thus, the GR 
delivers us more information about the likelihood 
ftuiction in the form of the jointly sufficient statistics 
of the mean and variance. 

This paper is organized as follows. The basic 
principles of OFDM wireless communication system 
model are discussed in Section 2. We recall briefly 
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