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Abstract: Various modulation techniques are applied for 

establishing communication in a digital communication 

channel. Key parameters in deciding the modulation 

approaches in particular applications are Bit Error Rate 

(B.E.R) and Signal to Noise ratio (SNR). The present 

work shows the analysis of B.E.R dependency on 

number of samples per symbol, number of bits 

transmitted and received and number and location of 

bits corrupted in a data sequence. Performance of the 

network with  Additive White Gaussian Noise (AWGN) 

channel and with modulation order 2,4 is evaluated. 

Differential encoding is used for analysis. Pulse shaping 

filter is employed. Transmitted and received data is 

4,6,8,10,12,14,28 bits,32 bits. The results indicate B.E,R 

improvement with increase in Eb/No dB. This can help 

in deciding the channel band width for a particular 

application. 
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I. INTRODUCTION 

In a communication system signal is being processed so that 

it is utilized for a particular application. An analog 

information is converted into digital one with the help of 

analog to digital conversion techniques. Signal in the form 

of bits is modulated and need traversing through the 

medium. Thermal noise follows Gaussian distribution 

function. Other noises occur because of components like 

flicker noise. Errors due to quantization are modeled as 

additive white Gaussian noise. Bit error rate in the 

transmission is the ratio of number of bits received in error 

by total bits transmitted within same time period. 

Components in the selection in adopting modulation 

approaches are bit error rate and signal to noise ratio. [1] In 

soft decision decoding there are  group of possible code 

words. Received code words have to be compared with 

possible code words. Code word with minimum euclidean 

distance is picked for processing. Decoders receive analog 

information which is converted to digital form. In this study 

decoder word length is being adjusted for efficient 

throughput and also for lower power dissipation. Voltage 

scaling is utilized with variable word length in order to 

reduce the power consumption in the study with soft 

decision viterbi decoder. [2] Disturbances on channel occur 

with small probability. sometimes decoder might not decode 

in correct manner. Errors introduced due to overloading are 

compared to lowest level digits for the decoded data. The 

degradation does not occur in system design with minimum 

probability of word. [3] Accuracy related to data transmitted 

in a communication  channel is ascertained by B.E.R. B.E.R 

is influenced by noise, attenuation, interference. In the study 

by this author, noise and interference are reduced to achieve 

better B.E.R. [4] The work bases on determining conditional 

probability for Bit Error in situations of amplitude fading 

and there after averaging the conditional probability  that 

follows Ray Leigh Distribution. [5] In the study B.E.R 

performance is evaluated for AWGN Channel and Rayleigh 

fading channel in a range undertaken for Signal to Noise 

Ratio. Performance approaches an ideal case for a single 
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input signal and single output without fading as number of 

receivers increase. [6] Q parameter results in variations due 

to interference in EYE Diagram due to which BER might 

lead to incorrect results in estimation. Effectiveness of the 

Approach  is studied for bit error rates up to 10 Gbp. 

Measurements in such cases are performed on an ongoing 

basis. [7]  In a digital system ,estimation of bit error rate can 

be evaluated by adopting various simulation approaches. [8] 

Coding and decoding play an important role in order to 

enhance quality of trans receiver. Schemes like QAM, 

MSK, QPSK and BPSK have been studied in presence of 

additive white Gaussian noise channel in which 

transmission parameters and code rates have been dynamic 

for utilizing the channel capacity. Optimum decoding for 

convolutionally encoded data is performed using Viterbi 

decoder. [9] Additive White Gaussian Noise (AWGN) and 

Rayleigh fading degrades the performance parameters of the 

wireless communication systems. Such systems need 

knowledge of the channel Signal-to-Noise ratio for working. 

[10] B.E.R indicates measures the operational performance 

of a communication system. Raising of B.E.R degrades the 

performance. In this work bit error rate performance is 

studied using simulation by adding controlled noise to the 

transmitted signal.  Demodulated signal at the output of 

receiver ensures number of bits recovered by making a 

comparison between transmitted and received signal. [11]   

In this study   Finite in time optimal approach provides a 

symbol rate higher than rate in Nyquist barrier without 

making use of any encoding and is a result of corresponding 

optimization problem. Signals are characterized by inter-

symbol interference. [12] Performance of underwater 

wireless communication is evaluated in a laboratory setup  

with different salinity and different turbulence close to sea 

water conditions. B.E.R was found to deteriorate with 

increased values of salinity and turbidity. [13] Multitone 

modulation approach in a filter mode is applied in the 

calculation of bit error rate. Data carriage is through 

multipath fading channel. [14] Filteration and delay 

operations are needed in a  communication channel when 

data is reterived at the receiver resulting in an offset in 

transmitted and received bits. The offset needs to be 

determined. Correlation among transmitted and received bits 

determine the offset. Received bits are more than 

transmitted bits with the effect of filter. [15] B.E.R helps in 

analyzing the channels resulting in quality improvement. 

Channel assignment also gets enhanced in cognitive radio 

networks. Cognitive radio is a type of radio that can 

intelligently sense and adopt to surrounding. It is a smart 

radio that detects which channels are in use and which are 

available and as per information dynamically adjustment in 

operating parameters is done to avoid interference and 

optimize performance. [16]  In this study BER inside a 

WCDMA digital receiver is analyzed. Approach employs 

signal to noise estimator and performance is enhanced by 

probability density function. [17]  Crimmins et al (1970) 

showed minimizing the errors in 1-1 mapping in digital data 

to binary group code elements for the cases of uniform 

probability of the data [18]  Viterbi algorithm eliminates 

paths from trellis diagram that are not candidate for 

maximum likelihood choice. In situation with two paths 

arriving at same time, a minimum path is chosen andis 

called surviving path. Algorithm forms the basis that 

distances measured for received signal at a time and all 

other paths in trellis diagram reaching at every possible state 

at time t1. [19] Data protection is achieved by a design for 

minimum square error between representations of input and 

output words. If a channel noise exceeds in random manner 

in performance of the codes wherein decoding errors 

confine to least significant positions. Model works with 

conditional probability density function. For a memoryless 

channel, decoder uses a mechanism that resembles the 

Viterbi decoder. [20]  

 

II. METHODOLOGY 

The present work is divided into three sections: Section 1 

gives an overview of the block diagram, Section 2 briefs 

about dependence of B.E.R on samples/symbol, section 3 

explains variation in transmitted and received bits and 

related B.E.R, Section 4 explains position of bits corrupted 

in a digital data set and related B.E.R. 

Section1:  Bit error rate is the number of bits that are 

corrupted or altered due to various circuit conditions divided 

by the total number of bits.  An encoder transforms binary 

equivalent to data information and decoder is used to 

recover data from coded values. Decoders find applications 

in seven segment display and applications employing 

multiplexing and demultiplexing.  [21]  In channel encoder 

analog signal is converted into frequency bands that are not 

overlapping each other. Individually each band is sampled 

and quantize to improve encoding efficiency. [22]   
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Section 2: Observations are plotted in a graph presented in 

Figure 2. in which B.E.R is plotted against Eb/No ratio 

measured in dB. Symbols/ sample are 4, 8, 12, 32. B.E.R 

values have been observed to be low for higher values of 

SNR when samples/symbol are 12. An error shows a decline 

when sample/symbol are changed to 8, 4,32 and 16. Highest 

value of B.E.R is observed with samples/ symbol of 32. 25 

observations have been used in the work. 

Channel is AWGN, Phase shift keying (PSK) is the 

modulation. Order of modulation is 2 with differential 

encoding scheme used.  

 

 
Figure 2.  B.E.R Variations with Samples per Symbol. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. B.E.R with Bits Transmitted and Received are: 4, 6, 8, 10, 12 and 14 respectively 

Section 3: Observations are presentedfor B.E.R v/s Eb/No 

ratio when transmitted bits have been 4,6,8,10,12,14 and 28 

respectively. AWGN is the channel, Modulation order is 4. 

B.E.R has been found to be lowest with  four   number of 
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bits, highest with fourteen  number of bits. There is 

increasing trend for B.E.R for 6, 8, 10,12 and 14 number of 

bits.     

 

Section 4: In this section AWGN is the channel, modulation 

order is 4. The variations in transmitted and received bits is 

related to B.E.R. B.E.R is highest when four    number of 

bits are corrupted at 8th ,9th ,10th 11th position . Value is 

lowest when  five   number of bits have been corrupted at 

location at 18th, 19th, 21st, 22nd and 23rd location. There is 

error dependence on bits corrupted and placement of bits in 

a digital data. Observations are plotted in Figure 4. The bit 

positions at which bits are corrupted are 26th, 27th bits, 24th 

bit, 22nd and 23rd bit, 18th, 19th , 21st, 22nd and 23rd bit 

respectively are corrupted at the receiver. B.E.R is least 

when 26th and 27th bits are corrupted. B.E.R increases when 

bit corrupted is 24th. It has been observed B.E.R is 

samewhen 

 

 

 
Figure 4.  B.E.R when 2, 1, 5, 4 Number of Bits are Corrupted at Different Positions 

 

two bits are corrupted at location 26th, 27th and 22nd and 23rd 

respectively. Error has been observed to be lesser  when bits 

8th, 9th,10th and 11tth  are corrupted. Least B.E.R occurs 

when bits corrupted are 18th, 19th , 21st, 22nd and 23rd. B.E.R 

essentially helps in the selection of channel bandwidth 

required for various applications.Results are obtained using 

Matlab2013a. 

 

III. CONCLUSION 

In this work transmitted and received data has been same 

and a 32 bit data is used. The pulse shaping filter is used by 

the analyzer. Eb/N0 range set is 0:25 dB. BPSK is the 

modulator. AWGN is the channel. Order of modulation is 2. 

it has been observed that for lower values of B.E.R  Eb/No 

in dB is highest when samples per symbol is are 12 and 

decreases for values samples per symbol as 8, 4,32 ,16. For 

higher values of B.E.R, Eb/No shows highest value when 

samples per symbol is 32 and decreases for values of 

samples per symbol as 16,12, 8 and 4 respectively. 

Differential encoding is used in this work. As samples per 

symbol are changed, B.E.R trend is showing varying trends.  

So for a particular type of channel a trade off between the 

Samples per symbol and BER decides the channel 

bandwidth in a communication channel. Further, there are 

variations introduced in transmission and received bits and 

respective B.E.R is calculated and discussed.  
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