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Abstract-- The application of signal processing techniques to 
wireless communications is an emerging area that has 
recently achieved dramatic improvement in results and holds 
the potential for even greater results in the future as an 
increasing number of researchers from the signal process 
and communications areas participate in this expanding 
field. From an industrial viewpoint also, the advanced signal 
processing technology cannot only dramatically increase the 
wireless system capacity but can also improve the 
communication quality including the reduction of all types 
of interference. The present paper deals with simulation 
model of square root raised cosine pulse shaping filter for 
WCDMA with different parameters of the filter at 
5Mhz.The present paper deals with study of Simulation 
Parameters (Number of Bits, Number of Errors) of Pulse 
Shaping FIR Filter at different value of  group delay(2,4,6,8) 
to the calculate BER  for WCDMA. 
Keyword: Wide band code division multiplexing 
(WCDMA), Finite impulse response (FIR). 

I. INTRODUCTION 
The First Generation (1G) and Second Generation (2G) of 
mobile telephony were indented for voice transmission. The 
Third Generation (3G) is meant for both voice and data 
applications. The thirst for effective communication and 
higher bandwidth has led to the evolution of the next 
generation wireless systems, and newer technologies are 
being deployed to provide the user with information and 
entertainment anywhere and anytime [2]. The third 
generation mobile radio systems (IMT-2000 globally and 
UMTS in Europe) are becoming a reality today. The 
network infrastructure is currently being deployed in many 
countries. Manufacturers, network operators and service 
providers are now focusing on the development of new 
services and applications as well as suitable business models 
to make third generation mobile communication an 
economic success. One important lesson to be learnt from 
the development of 3G is that the potential future services 
and applications, including the expected user behavior 
should be taken into account from the very beginning to 
derive the technical requirements. This approach is essential 
to enable the economic success of future system [2]. 
Wideband Code-division multiple access is one of several 
methods of multiplexing wireless users. In CDMA, users are 
multiplexed by distinct codes rather than by orthogonal 
frequency bands, as in frequency-division multiple access. 
The enhancement in performance is obtained from a Direct 
Sequence Spread Spectrum (DSSS) signal through the 
processing gain and the coding gain can be used to enable 
many DSSS signals to occupy the same channel bandwidth, 
provided that each signal has its own pseudorandom 
(signature) sequence. Thus enable several users to transmit 

their information over the same channel bandwidth. This is 
the main concept of a WCDMA communication system. The 
signal detection is accomplished at the receiver side by 
knowing the code sequence or signature of the desired user. 
Since the bandwidth of the code signal is chosen to be much 
larger than the bandwidth of the information-bearing signal, 
the encoding process enlarges or spreads the spectrum of the 
signal. Therefore, it is also known as spread spectrum 
modulation. The resulting signal is also called a spread-
spectrum signal, and CDMA is often denoted as spread-
spectrum multiple access. A tradeoff exists between 
bandwidth containment in frequency domain and ripple 
attenuation in time domain. It is this tradeoff of bandwidth 
containment versus ripple amplitude which must be 
considered by design engineers, when developing a data 
transmission system that employs pulse shaping. 

II. PROBLEM IDENTIFICATION  
In communications systems, two important requirements of 
a wireless communications channel demand the use of a 
pulse shaping filter. These requirements are: 

1.  Generating band limited channels 
2. Reducing inter symbol interference 

Both requirements can be accomplished by a pulse shaping 
filter which is applied to each symbol. In fact, the sync 
pulse, shown below, meets both of these requirements 
because it efficiently utilizes the frequency domain to utilize 
a smaller portion of the frequency domain, and because of 
the windowing affect that it has on each symbol period of a 
modulated signal. 
The rapidly increasing popularity of mobile radio services 
has created a series of technological challenges. One of this 
is the need for power and spectrally efficient modulation 
schemes to meet the spectral requirements of mobile 
communications. Linear modulation methods such as QAM 
and QPSK have received much attention to their inherent 
high spectral efficiency However for the efficient 
amplification of transmitted signal, the Radio Frequency 
Amplifier is normally operated near the saturation region 
and therefore exhibit nonlinear behavior. As a result 
significant spectral spreading occurs, when a signal with 
large envelope variations propagates through such an 
amplifier and creates large envelope fluctuations. Pulse 
shaping plays a crucial role in spectral shaping in the 
modern wireless communication to reduce the spectral 
bandwidth.  
Pulse shaping is a spectral processing technique by which 
fractional out of band power is reduced for low cost, 
reliable, power and spectrally efficient mobile radio 
communication systems. It is clear that the pulse shaping 
filter not only reduces inter symbol interference (ISI), but it 
also reduces adjacent channel interference. To satisfy the 

 

Analysis of Simulation Parameters of Pulse  
Shaping FIR Filter for WCDMA 

  Yogita Bhimwani1 Prof. Sandeep Agrawal2 
1Research Scholar 2Dean Academics                                                                                                                                                                                                

1,2M.I.T, Ujjain 

 



Analysis of Simulation Parameters of Pulse Shaping FIR Filter for WCDMA 

(IJSRD/Vol. 1/Issue 7/2013/0026) 

 

 All rights reserved by www.ijsrd.com 1482 

ever increasing demands for higher data rates as well as to 
allow more users to simultaneously access the network, 
interest has peaked in what has come to be known as 
wideband code division multiple access (WCDMA).The 
basic characteristics of WCDMA waveforms that make 
them attractive for high data rate transmissions are their 
advantages over other wireless systems. It emphasizes that 
how the choice of spread bandwidth affects the bit error rate 
of system. 
Code-division multiple access is one of several methods of 
multiplexing wireless users. In CDMA, users are 
multiplexed by distinct codes rather than by orthogonal 
frequency bands, as in frequency-division multiple access. 
The enhancement in performance obtained from a direct 
sequence spread spectrum (DSSS) signal through the 
processing gain and the coding gain can be used to enable 
many DSSS signals to occupy the same channel bandwidth, 
provided that each signal has its own pseudorandom 
(signature) sequence. Thus enable several users to transmit 
there information over the same channel bandwidth. This is 
the main concept of a CDMA communication system. The 
signal detection is accomplished at the receiver side by 
knowing the code sequence or signature of the desired user. 
Since the bandwidth of the code signal is chosen to be much 
larger than the bandwidth of the information-bearing signal, 
the encoding process enlarges or spreads the spectrum of the 
signal. Therefore, it is also known as spread spectrum 
modulation. The resulting signal is also called a spread-
spectrum signal, and CDMA is often denoted as spread-
spectrum multiple access. The processing gain factor is 
defined as the ratio of the transmitted bandwidth to 
information bandwidth and is given by: 

    
  

  
⁄  

Correlating the received signal with a code signal from a 
certain user will then only dispread the signal of this user, 
while the other spread-spectrum signals will remain spread 
over a large bandwidth. 

III. PROPOSED METHODOLOGY 
Under this chapter we will describe the methodology and the 
algorithms which we have used in this project: 
1. Filter Design Techniques: A FIR filter are filters having a 
transfer function of a polynomial in z and is an all-zero filter 
in the sense that the zeroes in the z-plane determine the 
frequency response magnitude characteristic. The Z 
transform of an N-point FIR filter is given by Eq. 1. 
  H (Z) = ∑           

    (1) 
FIR filters are particularly useful for applications where 
exact linear phase response is required. The FIR filter is 
generally implemented in a non-recursive way which 
guarantees a stable filter. FIR filter design essentially 
consists of two parts. 

1 Approximation problem 
2 Realization problem 

The approximation stage takes the specification and gives a 
transfer function through four steps: 

1 A desired or ideal response is chosen, usually in the 
frequency domain. 

2 An allowed class of filters is chosen (e.g. the length 
N for a FIR filters). 

3 A measure of the quality of approximation is 
chosen. 

4 A method or algorithm is selected to find the best 
filter transfer function. 

A. Frequency Sampling Technique:  

In this method the desired frequency   response is provided. 
The given frequency response is sampled at a set of equally 
spaced frequencies to obtain N samples. Thus, sampling the 
continuous frequency response   (w) at Npoints essentially 
gives us the N-point DFT of   (2Пnk/N). Thus by using the 
IDFT formula, the filter coefficients can be calculated as
                                                                                                       
h (n) = 

 
∑                  

      (2) 
Now using the above N-point filter response, the continuous 
frequency response is calculated as an interpolation of the 
sampled frequency response. The approximation error 
would then be exactly zero at the sampling frequencies and 
would be finite in frequencies between them. The smoother 
the frequency response being approximated, the smaller will 
be the error of interpolation between the sample points. One 
way to reduce the error is to increase the number of 
frequency samples. 
2. Nyquist Filters: Nyquist defined a type of filters which 
have good time domain properties and good frequency 
domain properties. Nyquist filters results in zero ISI at the 
optimum sampling points for the filtered data. A practical 
example of Nyquist filter is raised cosine filter. 
2.1Raised Cosine Filter: Raised cosine filters are commonly 
used in digital data communication systems to limit inter 
symbol interference. The impulse response of a raised 
cosine filter is zero at each adjacent symbol period. 
Specifying a raised cosine filter is straight-forward, and 
requires only the "roll off factor" (often called "beta" or 
"alpha"), the sample rate, the symbol rate, and the number of 
FIR taps. The ideal raised cosine filter frequency response 
consists of unity gain at low frequencies, a raised cosine 
function in the middle, and total attenuation at high 
frequencies. The width of the middle frequencies are defined 
by the roll off factor constant Alpha, (0<Alpha<=1). In filter 
solutions, the pass band frequency is defined as the 50% 
signal attenuation point. The group delay must remain 
constant at least out to 15 to 20 dB of attenuation. When the 
pass band frequency of a raised cosine filter is set to half the 
data rate, then the impulse response of Nyquist first criteria 
is satisfied in that the impulse response is zero for T = NTs, 
where N is an integer, and T is the data period[17]. 
The ideal raised cosine filter frequency response is shown  
Below:  

 
Figure 1.Ideal raised cosine frequency response [18]. 
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IV. PROBLEM FORMULATION 
1 It is also observed that BER decreases as the group 

delay is increased from 2 to 4 and then from 4 to 6. 
The BER is found to increase as the value of group 
delay D is varied from 6 to 8 .Hence the group 
delay should be controlled at D = 6. 

2 Another parameter which affects the performance 
of FIR               filter is the Roll of factor. 

3 So the proposed work deals with the  points stated 
below: 
a) Verification of the value of Group Delay for 

FIR filters. 
b) Find the optimum value of Roll of factor for 

the best value of “D”. 
c) Reducing the BER of the system. 

V. PROPOSED WORK 

 
Fig. 2.Block diagram for WCDMA System 

VI. SIMULATION MODEL FOR WCDMA  

 
Fig. 3: WCDMA based Simulation Model developed for 

Square Root Raised Cosine Pulse 
The WCDMA communication link proposed in this section. 
The performance in terms of the Bits Error Rate can be 
examined for different values of Group Delay D of the pulse 
shaping filter against a sinusoidal interference. A Simulink 
model based on the MATLAB will provide the output. The 

information signal in wideband CDMA system is generated 
by Bernoulli Binary Generator and the PN sequence is used 
for spreading the signal at 5 MHz bandwidth. This signal are  
passed from different parameters block as shown in figure 1 
and at the end BER is calculated by comparing the 
transmitted data and received data. 

A. Description of Different Element Blocks used in making 

WCDMA Simulation Model 

1)  Bernoulli Binary Generator 

Bernoulli Binary Generator is used to generate information 
signal appropriate with the standard for WCDMA from 
simulink library. Bernoulli Binary Generator block as shown 
in figure generates random binary numbers using Bernoulli 
distribution. The Bernoulli distribution has mean value 1-p 
and variance p (1-p). 

 
Fig. 4: Parameters of Bernoulli Binary generator 

2) PN Sequence Generator 

The PN Sequence is produced by pseudo random noise 
generator that is simply a binary linear feedback shift 
register consisting of XOR gates and a shift register. This 
PN Sequence has the ability to create an identical sequence 
for both transmitter and receiver and yet retaining the 
desirable properties of a noise like randomness bit sequence. 
In Direct Sequence Spread Spectrum System, to generate a 
chip rate of 3.84Mbps for 5 MHz bandwidth in WCDMA 
system PN Sequence Generator has been used. 
3) XOR Logical Operator 

 For single input operators are applied across input vector. 
For multiple inputs operators are applied across inputs.  
4) Data Type Conversion Block  

It converts input to data type and scaling of output. This 
conversion has two possible goals. One goal is to have real 
world values of input and output be equal. Other goal is to 
have stored integer values of input and output be equal. 
Overflows and Quantization errors can prevent goal from 
being fully achieved.  
5) Differential Encoder 

It differentially encodes the input data. The output of this 
block is a logical difference between present input to this 
block and previous output of this block. The input can be a 
scalar, vector or frame based matrix. 
6) Modulator baseband 

It modulates the input signal using the offset quadrature  
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Phase shift keying method. The input can be either bits or 
integers. For sample based integer input, input must be a 
scalar. For frame based integer input, input must be a 
column vector. In case of sample based input, output sample 
time equals symbol period divided by 2. There are different 
variants such as QPSK, orthogonal QPSK (OQPSK). 
7) Square Root Raised Cosine Transmit Filter 

It up samples and filters the input signal. The group delay is 
specified as the number of symbol periods between start of 
filter response and its peak. This delay also determines the 
length of filter impulse response which is 1+2*N*Group 
Delay. Various parameters of Square Root Raised Cosine 
Transmit Filter are shown in fig. 5 below.  
8) Discrete Time Eye Diagram Scope 

It displays the multiple traces of modulated signal to reveal 
the modulation characteristics such as pulse shaping as well 
as channel distortions of signal. 
9) Discrete Time Eye Diagram Scope 

It displays the multiple traces of modulated signal to reveal 
the modulation characteristics such as pulse shaping as well 
as channel distortions of signal.  
10) DB Gain 

Here we apply the amplitude gain specified in dB. Here 5dB 
and 10 dB gain have been taken in present study for 
subsequent analysis. 
11) Gaussian Noise generator 

It generates the Gaussian distributed noise with given mean 
and variance values. 

 
Fig. 5: Parameters of Square Root Raised Cosine Transmit 

Filter 
12) AWGN Channel 

It adds white Gaussian noise to the input signal. The input 
and output signals can be real or complex. This block 
supports multichannel input and output signals as well as 
frame based processing. Here in AWGN channel block, we 
can change Eb/No from 5dB to 10dB. Fig. 6 shows the 
function block parameters of AWGN channel. 

 
Fig. 6: Parameters of AWGN Channel 

VII. RESULTS AND DISCUSSION 
The simulation study has also been carried out for different 
values of D i.e.2, 4, 6 and 8. The simulation results for BER 
along with the number of errors and number of bits in each 
frame have been   obtained and are summarized in tables 1, 
2, 3, 4. 
A. Simulation result for evaluation on BER vs. Roll of 
factor for WCDMA channel for 1 user when the number of 
data is 1000 at Delay=6. 

S.no. Roll of Factor Bit Error Rate(BER) 
1 0.1000 0.5150 
2 0.2300 0.5080 
3 0.3000 0.5160 
4 0.4200 0.5020 
5 0.5500 0.5130 
6 0.6000 0.5200 
7 0.7400 0.5140 
8 0.8500 0.5190 
9 0.9800 0.5080 

Table. 1: Simulation result for evaluation on BER vs. Roll 
of factor 

OUTPUT: 

 
Fig. 7: Simulation result for evaluation on BER vs. Roll of 

factor 
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B. Simulation result for evaluation on BER vs. Roll of factor 
for WCDMA channel for 1 user when the number of data is 
10,000 at Delay=6. 
OUTPUT: 

 
Fig. 8: Simulation result for evaluation on BER vs. Roll of 

factor 
S.no. Roll of Factor Bit Error Rate(BER) 

1 0.1000 0.5081 
2 0.2300 0.5044 
3 0.3000 0.5069 
4 0.4200 0.5012 
5 0.5500 0.5044 
6 0.6000 0.5050 
7 0.7400 0.5049 
8 0.8500 0.5025 
9 0.9800 0.5013 

Table. 2: Simulation result for evaluation on BER vs. Roll 
of factor 
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