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ABSTRACT

In the past two decade wireless communications has gained exponential“growth due toiincreasing number of users
and decreasing coast. The high speed digital communication jover a wireless media required, tofunderstand the
channel and its characteristics. In a wireless media we have,multipath components because of scattering,
diffraction, reflection etc. This limits the error performance of digital"channels. The Binary phase shift keying
(BPSK) is widely used modulation technique in satellite:communication. In this paper a comparative study is carried
out to obtain the Bit error rate (BER) performance for BPSK based transmissiensScheme under the Additive white
Gaussian noise (AWGN) and Rayleigh fading channel. We are using Monte Carlo based algorithm for the same.

Here BER performance is compared for using simulatediand theoretical results.
Keywords: BER, BPSK, DS:BRSK, AWGN channel, Rayleigh fading,

I INTRODUCTION

Digital modulationftechniques are the widely used: technologies which allow digitized data to be carried or
transmitted viathe analog radio frequency (RF) channels. Digital modulation techniques [1, 3, 7 and 9], contribute
to the evolution of our satellite and mobile\wireless communications by increasing the capacity, speed as well as the
qualityfof the wireless network.sI'he wireless channel is a harsh time-varying propagation environment. A signal
transmitted ‘on aywireless channeliis\subject to many problems viz. Fading, Shadowing, Interference, Delay spread,
Doppler spread,‘andhPropagatiompath loss. While it is possible to increase data rates by increasing the transmission
bandwidth or using“higher transmit power, both spectrum and transmit power are very constrained in a wireless
system.

The rapid proliferation of internet and the strong growth of mobile telephony promise a key role for “broadband”
and “wireless” in future telecommunications. So there is always a greater demand for capacity, reliability and also
need to integrate voice, data and other type of traffic over radio channels. The demands for higher bit rates combined
with the ever-increasing number of users, however, introduces the need for clever and efficient usage of limited
resources of the wireless channel.

Thus it is required to analyse the performance of the various modulation techniques in terms of their This paper

concentrates on BPSK modulation techniques in which a finite number of phases are used to represent digital data.
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Phase Shift Keying is often used because it provides a highly bandwidth efficient modulation scheme and it is easy

to implement.

. LITERATURE REVIEW

Due to the increasing bandwidth requirement the performance of digital modulation techniques have been frequently
evaluated by researchers in past. Syed Md. Asif, et al [3], discussed about the fading problem in their paper and to
mitigate the fading problem and to have reliable communications in wireless channelg€hannel coding technique is
often employed. In this paper the BER (Bit Error Rate) performances is shown from analytically and by means of
simulation for Rayleigh fading multipath channels. By simulation, it is shown‘that the improvement of BER using
the convolution code in the presence of the fading provides a better performance gain than that' of the un-coded
signal. Vikas et al.[9] in 2011 has studied the PSK-based digital modulation scheme (BRSK, PSK or GMSK) and
identifies the scheme that gives the best BER performance infa multipath fading environment using computer
simulation. A comparison study is carried out to obtain the BER performance for each PSK-based transmission
scheme. Mayank et al.[10] in 2011, Has study the performance ofthe BPSK (Binary-phase shift keying) modulation
technique using AWGN (Additive white gaussian_naise), and Multipath Rayleigh fading channel. Method also
studies the bit error rate of the WCDMA systemddy designing the WCDM Awgystem using BPSK technique.

Riaz et al.[6], in 2010 given a comparisen. ofysymbol error probability(SEP) for different M-ary modulation
techniques over slow, flat, identically independently distributed Riciamfading’Channel is presented Exact analysis of
symbol error probability for M-ary differentially enceded, or differentially decoded phase shift keying(PSK) and
coherent M-ary phase shift keyings, transmitted over Rician fading channel has been performed with N branch

receive diversity using maximal ratio“combining(MRC) where channel side information known at the receiver.

I1l. BPSK TRANSMITTER RECEIVER

The modulation format of BRSK [1] is widely used due to its simplicity and ease of designing. With Binary Phase
Shift AKeying (BPSK), the“binary digits 1 and 0 may be represented by the analog levels +\/E and
—./E,, respectively.

Transmitter Recelver

BPSK | ¢/p

i/p | BPSK | | o/
De-Mod| 119

Mod

170 source

Fig.1 Block diagram of Communication systems with BPSK trans-receiver with additive noise [1]
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ey

ideal AWGN and i ing channels. Due to characteristics of the channels the performance of the digital

channels are limited.

4.1 Additive White Gaussian Noise (AWGN)

The AWGN channel is a good model for many satellite and deep space communication links with BPSK modulation
techniques. The AWGN channel function is to add white Gaussian noise to the input signals. The term noise is the
unwanted electrical signals that are always present in electrical systems and the additive means the noise is
superimposed to the signal that tends to mask the signal where it will limit the receiver ability to make correct

symbol decisions [5]. It is a channel model in which the only impairment to communication is a linear addition of
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white noise with a constant spectral density (in watts per hertz) and a Gaussian distribution of amplitude. The
AWGN model does not include the fading, interference, frequency selectivity or dispersion. The signal at the input
of the receiver is mathematically modeled by the addition of white Gaussian noise as shown in Figure 1, therefore
the transmitted signal, white Gaussian noise and received signal are expressed as s(t), n(t), and y(t) respectively
[8]. Where n(t) is a sample function of the AWGN process with probability density function (pdf) and power

spectral density as;
1
Nam(F) = 3N | ] @)

Where, N, is a constant and called the noise power density [9].

4.2 Multipath Rayleigh Fading Channel

Since signal propagation takes place in the atmosphere and near the ignifi ct of free
path loss, the most notable effect of signal degradation is multipa ion. uations in
the received signal's amplitude, phase and angle of arrival, givi g as in Fig.3.
The radio waves in wireless communication includes reflecte f various objects,
diffracted waves, scattering waves, and the direct wave from transm i Therefore the path lengths
of the direct, reflected, diffracted, and scattering erent, the time each takes to reach the mobile station

is different.

@ Delaved Waves

Oy

Receiver
| >
Transmitter T Normalized time
Direct Waves
Fig. 3 Multipath Fading Channel [9]
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4.2.1 Rayleigh fading
Rayleigh fading is statistical model which assumes that the magnitude of a signal that has passed through
transmission medium will vary randomly, or fade according to Rayleigh distribution. It is most applicable when
there is no dominant propagation along a line of sight between the transmitter and receiver. Mathematically, the
multipath Rayleigh fading wireless channels modeled by the channel impulse response (CIR)

Lp—1

Mry= %2 oqet—1;)

=0 @)

Where, Lp is the number of channel paths, a; and t; are the complex value and’delay of path I, respectively. The

paths are assumed to statistically independent, with normalized average power.

V. BIT ERROR RATE (BER) FOR BPSK MODULATI@N

In the paper, theoretical bit error rate (BER) with Binary Phase Shift Keying (BPSK)“modulation scheme in
Additive White Gaussian Noise (AWGN) and Rayleigh channels arezeompared with practical/BER. Here uncoded
BER is simulated for BPSK modulated data as a function of SNR

In addition BER in an AWGN channel with directésequence Spreading is used and compare results to the theoretical
ones. The coherent receiver and perfect synchfonization is assumed for simulation. The BER results obtained using
simulation scripts show good improvement over the derived theeretical results.

In AWGN channel, BER of 0.000033 is achieved for.the SNR value of 3 dB using DS-BPSK. For Rayleigh
channel, BER of 0.000033 is achieved for the SNR value'af 23 dB using BPSK.
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Fig. 4 Comparison of Bit Error Rate for Theoretical and Practical Environment with SNR of 14db
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Fig. 5 Comparison of Bit Error Rate for Theoretical and Practical Environment with SNR of 18 db

The performance of DS-BPSK is better than simplesBPSK and for higher gain of mare than 14 dB performance
become much well. It is observed that the AWGN channel converges much, faster than the Rayleigh channel. That
means it needs more power than AWGN channel.

VI. CONCLUSION

In the paper the performance of\Additive White Gaussian NoiS&”(AWGN) and Rayleigh channels are compared.
Although, the simulated results present better BER,performance but there is need to improve the power requirement
of the modulation te€hniques. In the furthef future“the performance will be evaluated under the multipath fading
channel with Rayleigh and Racian channel. Also the performance will be evaluated by varing the various simulation
parameters as Doppler shiftiand sampling time.
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