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Abstract: The aim of this paper is a study of Wide Code Division Multiple Access (WCDMA) power control through the Signal-to- 

Noise Ratio against Bit Error Rate. The various factors that took into account for the analysis of performances the Additive White 

Gaussian (AWGN) noise, fading, multiple path accesses and case No of channel. Then analyze the performance of different factors 

using Simulation MAT-LAB software program and then get the results in the form of tables and graphs. 
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1. Introduction 
 

CDMA was developed by the Allies to resist jamming of the 

radio signal by the enemy during World War 2. The use of 

WCDMA for civilian mobile communication did not take 

place until 40 years later called G2.Additional systems have 

been used to increase the speed of data transfer on the 

second generation systems, And has called me G2.5 After 

the great success of second generation systems began to 

move towards a single system includes Cellular systems and 

paging systems and satellite systems and integrate them in a 

unified global system called Wideband CDMA is a third-

generation (3G) Wireless. 

 

2. Methodology  
 

The block diagram is shown in the complete system 

description which shows the steps of the data processing, 

transmitting and receiving. The (Data) block in the diagram 

represent the data source (data to be sent). After the data 

have been generated the (BPSK Mod) implement the process 

in which data will be modulated with BPSK digital 

modulation. 

 

After that data will be multiplied by the spreading code the 

data will be ready to be transmitted over the ( nun channel 

Multipath and AWGN channel) which represent the channel 

after adding multipath and AWGN effects to the data in the 

channel. In the receiver party the data which have been 

modulated and spread earlier have to be dispread and 

demodulated. Therefore to perform the dispread process the 

data will be multiplied by the spreading code (the same code 

in the transmitter).And then demodulated to abstract the 

received data, which is going to be compared with the data 

sent by the transmitter to calculate the bit error rate (BER) in 

the (BER calculator), and then determine if to increase or 

decrease the power of transmitter by sending TPC power 

increase or decrease power by step size. 

 
Figure 1: Flow chart for descriptive analysis 
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3. Simulator Parameters 
 

Table 1: Simulator parameters 

 
 

 

4. Simulation Design 
 

The simulation has been designed using the Mat-lab semi 

link (block set diagrams), which support the oriented 

purpose. 

 

5. Selecting Mat-lab 
 

There are several reasons for selecting mat-lab program: 

 Can be used to implement hard ware components. 

 May work in Windows and Linux environment. 

 

 
Figure 2: Computer model of power control in wimax 

 

6. Result 
 

1) The channel mode is AW GN with different data rate 
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Table 2: BER vs. SNR within data rate =1.5 kbps, 2.7kbps, 4.8kbps, 9.6kbps in AWGN, Power control sub channel insertion 

rate: Non power control 

 
 

 
Figure 3: BER vs. SNR within data rate =1.5 kbps, 2.7kbps, 4.8kbps, 9.6kbps in AWGN, Power control sub channel insertion 

rate: Non poweer control 

 

2)  The maximum Doppler frequency shift is 286 with data rate 1.5 

 

Table 3: BER vs. SNR within multipath gain = [0 0 0 0], and power control sub channel insertion rate non power control 
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Figure 5: BER vs. SNR w ithin multipath gain = [0 0 0 0 ]and power control sub channel inse rtion rate non power control ,1 , 

1/2 , ¼ 

 

3) The maximum Doppler frequency shift is 486 with 

data rate 1.5 

 

4) The maximum Doppler frequency shift is 786 with 

data rate 1.5 

 

Table 4: BER vs. SNR within different multipath fading=[ 0 

0 0 0] and power control sub channel insertion rate nun 

power control,1,1/2,1/4 
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Figure 4: BER vs. SNR within different multipath fading=[ 0 0 0 0 ] and power control sub channel insertion rate nun power 

control , 1, 1/2 , .1/4 

 

7. Results Discussion 
 

Whenever decrease of data rate, the BER where decreased 

and decrease of Doppler Frequency, the BER where 

decreased. Data increase of multipath, the BER where 

decreased. 

 

8. Conclusion 
 

The study, analysis, planning, design and simulation of 

software program to simulate the performance of WCDMA 

using power control had been done using mat-lab software 

program. 

 

The parameters which were taken into consideration of the 

simulation was: Multipath fading, AWGN, modulation and 

power control rate. 

 

After the execution of the simulation, the results were 

obtained in term of table and graph. From the result we 

observed: 

 Whenever decrease of data rate, the BER where decreased. 

 Whenever decrease of Doppler Frequency, the BER where 

decreased 

 Whenever increase of multipath, the BER where decreased 
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