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1. Introduction 

The additive and multiplicative noise exists forever in any wireless communication system. 
Quality and integrity of any wireless communication systems are defined and limited by 
statistical characteristics of the noise and interference, which are caused by an 
electromagnetic field of the environment. 

The main characteristics of any wireless communication system are deteriorated as a result 
of the effect of the additive and multiplicative noise. The effect of addition of noise and 
interference to the signal generates an appearance of false information in the case of the 
additive noise. For this reason, the parameters of the received signal, which is an additive 
mixture of the signal, noise, and interference, differ from the parameters of the transmitted 
signal. Stochastic distortions of parameters in the transmitted signal, attributable to 
unforeseen changes in instantaneous values of the signal phase and amplitude as a function 
of time, can be considered as multiplicative noise. Under stimulus of the multiplicative 
noise, false information is a consequence of changed parameters of transmitted signals, for 
example, the parameters of transmitted signals are corrupted by the noise and interference. 
Thus, the impact of the additive noise and interference may be lowered by an increase in the 
signal-to-noise ratio (SNR). However, in the case of the multiplicative noise and 
interference, an increase in SNR does not produce any positive effects. 

The main functional characteristics of any wireless communication systems are defined by 
an application area and are often specific for distinctive types of these systems. In the 
majority of cases, the main performance of any wireless communication systems are defined 
by some initial characteristics describing a quality of signal processing in the presence of 
noise: the precision of signal parameter measurement, the definition of resolution intervals 
of the signal parameters, and the probability of error. 
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