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Introduction 

Wi-Max is a wireless broadband technology based 
on IEEE 802.16 standard. Long Term Evolution (LTE) is 
standardized by the 3rd Generation Partnership 
Project (3GPP) as an evolution of the 3G systems to 
meet the requirements of increasing the data rates, 
high mobility and low latency over a bandwidth of 
up to 20 MH. In fourth generation (4G) 
communication systems to provide a comprehensive 
and secure IP solution where voice, data and 
multimedia can be offered to users at "anytime, 
anywhere" with higher data rates than previous 
generations . Multiple input multiple outputs (MIMO) 
and Orthogonal Frequency Division Multiplexing 
(OFDM) modulation have therefore been adopted 
due to their superior performance.1These developing 
modulation used in LTE which promise to become 
the key for high-speed wireless communication 
technologies and combining them can provide 
wireless industry evolution from 3G to 4G systems. In 
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OFDM systems which are use MIMO state that, the 
output is the superposition of multiple sub-carriers in 
this case, instantaneous power outputs increases and 
may demand higher powers than the mean power of 
the system since the phases of these carriers are the 
same. OFDM is a special form of spectrally efficient 
Multi-Carrier Modulation (MCM ) technique, which 
involves densely spaced orthogonal sub-carriers and 
overlapping spectrums. Due to orthogonality nature 
of the sub-carriers, the use of band pass filters is not 
required in OFDM. Hence, the available bandwidth is 
used very efficiently without causing the Inter – 
Carrier Interference (ICI).  

Our aim is to implement and find the effect the cyclic 
prefix (CP) on BER with different of modulation 
techniques based on the venation in gain vector, 
delay vector, SNR. This modulation technique gives a 
good performance of a Wi-MAX system. 

Proposed Block Diagram for Transmitter & 
Receiver of Wi-Max System  

Abstract 

Orthogonal frequency division Multiplexing (OFDM) has become the chosen modulation technique for 
wireless communications because it provides a high data rate wireless transmission. From the Process 
of this development, the mechanism of an OFDM system can be studied; and with a completed 
MATLAB program, the characteristics of an OFDM system can be explored. Implementation of the 
OFDM system entails several difficulties. One of the major drawbacks is the high peak-to-average 
power ratio (PAPR) which causes large number of sub-carriers, which make restrictions for practical 
applications. Results are verified using MATLAB software. The simulation is used to study the effect of 
the cyclic prefix on the bit error rate (BER) with different types of modulation techniques (BPSK, 4QAM, 
16QAM, and 64QAM) based on the variation in signal to noise ratio (SNR).   
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Figure 1: Transmitter of the Wi-MAX system  

In the transmitter section, the digital data that is to 
be transmitted is first converted into several symbols 
of digital data of low bit rate using the serial to 
parallel converter. Each data stream is then 
converted into subcarrier amplitude and phase using 
a mapping technique and also according to the value 
of each symbol represented in digital form. The 
spectral representation of each data stream is then 
converted into time domain using the Inverse Fast 
Fourier Transform (IFFT).In this system, Physical layer 
uses Orthogonal Frequency Division multiplexing 
(OFDM) with 256 subcarriers. Each OFDM symbol is 
composed of 192 data subcarriers, 1 zero DC 
subcarrier, 8 pilot subcarriers, and 55 guard carriers. 
Therefore, a process of assembling the zero DC 
subcarrier, data, and pilots is needed to build the 
symbols. After wards zero padding is performed. 
Then, the signal is converted to the time domain by 
means of the inverse fast Fourier transform (IFFT) 
algorithm, and finally, a cyclic prefix (CP) is added. 

Cyclic Prefix  

A multipath channel can affect the subcarrier 
orthogonality of an OFDM system. Cyclic-Prefix is 
used to combat Inter Symbol Interference and Inter 
career Interference (ICI) introduced by the multipath 
channel. The length of the CP (Tg) must be longer 
than the maximum delay spread of the target 
multipath environment.  

tmax < Tx < Tg                              (1) 

Where tmax= maximum multipath spread. 

When above equation is satisfied, there is no lSI 
(Inter symbol Interference) and there is no ICI (Inter 
carrier Interference). 

 

 

Figure 2: Cyclic Prefix in OFDM 

Figure 3: Receiver of the WI-MAX system 

At the receiver end, the Cyclic-prefix (CP) is removed 
and the received signal is converted to the frequency 
domain using the Fast Fourier Transform (FFT). The 
receiver performs the reverse operation of the 
transmitter, mixing the RF signal to base band for 
processing, then using a Fast Fourier Transform (FFT) 
to analyze the signal in the frequency domain. The 
amplitude and phase of the sub carriers is then 
picked out and converted back to digital data. 

Proposed Methodology 

To judge the OFDM system performance, we have to 
do some performance analysis. There are a lot of 
criteria to analyze a systems performance. In mobile 
wireless system Bit Error Rate (BER), Signal to Noise 
Ratio (SNR), Peak to Average Signal Power Ratio 
(PAPR), channel coherence bandwidth, Quality of 
Service (QoS), transmission speed in bit per second 
(bps), delay profile etc are very common parameters 
to judge a system. It is always desirable to have a 
good wireless technique which has all the necessary 
qualities like lower BER, lower SNR, and higher 
Quality of Services values and so on. The main 
objective of this proposed research is to study and 
investigate the effect of several wireless channel 
impairment factors to the performance of OFDM 
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system and also to find out the best signal 
parameters to overcome the detrimental effects of 
the mobile wireless channel environment to the 
system. We may compare following modulation 
techniques such as: BPSK (Binary Phase Shift Keying), 
QPSK (Quadrature Phase Shift Keying), I6PSK, 32PSK 
and 64PSK are used in the OFDM transceiver to show 
the tradeoff between system capacity and system 
robustness. The OFDM system is simulated using 
MATLAB and all the simulation results are 
represented in term of Bit Error Rate (BER) versus 
Signal to Noise Ratio (SNR) in 2-D graph for four 
different channels.  

Expected Outcomes 

OFDM technology can be substituted by the sum of 
PSK/QAM modulators in quantity m, so that with the 
same error probability , what is acceptable for the 
voice communication, speed will be higher in m 
times or their possibility appears to optimize another 
parameters like power, antenna amplification and 
radiation pattern. 

Conclusion and Future Work 

For urban, rural, terrain and rician channels the BPSK 
and QPSK modulation techniques works well with 
small SNR value in the presence of any amount of 
clip compression in the channel. The higher the clip 
compression the higher the SNR value is required for 
16 PSK or above PSK modulation techniques. Finally, 
the signal parameters must fulfill the condition of flat 
fading in a wireless environment to get a reasonable 
error free result. 
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