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PERFORMANSE DUAL SC DIVERZITI SISTEMA ZA DEMODULACIJU FSK SIGNALA U KANALU SA NAKAGAMI-m FEDINGOM
PERFORMANCES OF DUAL SC DIVERSITY OF FSK SIGNALS DEMODULATION OVER NAKAGAMI-m CHANNEL
Dimitrije Stefanović, Daniela Milović, Elektronski fakultet u Nišu
Jelena Anastasov, Ilija Temelkovski, Elektronski fakultet u Nišu
Srđan Jovković, Viša tehnička škola, Niš
Sadržaj - U ovom radu je razmatran dual SC diverziti sistem za demodulaciju BFSK signala u prisustvu višeputnog fedinga. Amplituda korišćenog signala ima Nakagami-m raspodelu. Dati su izrazi za funkciju gustine verovatnoće i verovatnoću greške anvelope izlaznog signala. Korišćena je nekoherentna demodulacija signala.
Abstract - . In this paper dual SC diversity system for demodulation of BFSK signals in the presence of multipath fading is considered. An amplitude is Nakagami-m distributed. The closed form expression for the probability density functions of the output  envelope detector signals and error probability are given. The demodulation of signals is noncoherent.
1. INTRODUCTION
Several tehniques have been proposed for mitigate the effects of fading and coherent interference, in order to increase the system's capacity and to improve the offered quality of series in wireless communications systems. Among them, diversity reception using multiple antennas at the receiver (space diversity) has long been recognazed as a very effective method to improve the system' s 
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. The most popular space diversity techniques are selection combining (SC), equal-gain combining (EGC), maximum-ratio combining (MRC) or a combination of MRC and SC called generalized selection combining (GSC). Among these diversity schemes, SC is the least complicated, since the processing is performed only on one of the diversity branches and no channel information is required. Traditionally, in SC the combiner chooses the branch with the highest signal-to-noise ratio (SNR) which corresponds to the strongest signal of equal noise power is assumed among the branches. Other researchers have proposed the selection of the branches with the highest signal-plus-noise (SPN).

Several statistical models for medium fading channels have been studies in the literature to describe the statistics of the received signal envelope. The Nakagami-m fading channel model is on of the often used  channel models for the description of the statistic of envelope fading in narrowband mobile communication systems. Nakagami-m distribution is found  the more flexible in matching experimented measurements for many physical propagation channels. In addition, it has the advantage of including the Rayleigh, Gaussian and Rice fading distributions as special cases and can model fading conditionswhich are more or less severe than that of Rayleigh distribution.

In this paper a dual SC diversity system for a demodulation of BFSK signal in the presence of a multipath fading is analized. The amplitude of signals has Nakagami-m distribution. The demodulation of signals is noncoherent. In paper the similar model is consider. For this model, in this paper, the expressions for the probability density functions of the output envelope detector signals and error probability are given in the closed form. The obtained results in this paper may be used for disignation a dual SC diversity system for a demodulation of BPSK signal in a presence of Nakagami-m fading.

2. THE MODEL OF SYSTEM
The model of system for a demodulation FSK signal, considered in this paper is shown  at fig.1. 


[image: image2]
Fig.1. Model of system

The demodulation of signals is noncoherent. There are a bandpass filter and a detector of envelope in the branches of receiver. The amplitude of signals at the inputs of  the receiver are Nakagami-m distributed. The noises at the inputs of receivers are a zero mean while Gaussian proceses with power spectral density 
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. It is assumed that the envelope of desired signal at any time instant is a Nakagami-m distribution random variable whose dual SC diversity system probability density function is given by
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is the mean square value of 
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 is the fading generity parameter. As is well known, the probability density function in (1) includes the cases of Reyleigh 
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 distributions as special cases. The output envelope detected signals are 
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.The first index riffering to the receiver branch and the second index riffering to diversity branch.

3. THE PDF AT OUTPUT ENVELOPE DETECTED SIGNALS
It is assumed that the desired signal is
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The total the input envelope detecter signal is
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where 
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are zero mean independent Gaussian random variable with variances 
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The envelope 
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 and phase 
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 of narrowband signal given in (2), are
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The joint PDF of the envelope 
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From (2) it may be written
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 by substituting (3)and (5) in (4) and integrating the expression (4) with respect to 
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, the expression for PDF conditioned on A of 
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By averaging  the previously expression with respect to 
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, the PDF of the signal at the output of an envelope detector is
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The modified Bessel function 
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 can be written in the form 
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By substituting (8) in (7) we can written PDF of 
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Fig.2.Probability density function of the signal 
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The cumulative distribution of the output envelope detector signal of the first branch is
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Fig.3. Cumulative distribution of 
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On the similar manner the PDF of the envelope detector signal at the first branch of the second receiver is
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Fig.4.Probability density function of the signal 
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The cumulative distribution of 
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The probability density function and the cumulative distribution of 
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 are respectively:
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Fig.5. Cumulative distribution of 
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On the similar manner is 
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The PDF of the output SC combiner signal is
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Fig.6.Probability density function of the signal 
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4. PERFORMANCES OF SYSTEM
The error probability for SC diversity system for the demodulation BFSK signal shown at fig.1, when 
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5. CONCLUSION 

Performances of the dual SC diversity for nocoherent demodulation FSK signals over Nakagami-m channel are determined. The closed form expression for the probability density functions of the output envelope detector signals are obtained. Also, the error probability of the proposed model in closed form is calculated. 
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