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Abstract— Although the increasing high speed requirement 

of WiMAX network world wide its performance is required 

to evaluate for optimum solutions. Using convolutional coded 

OFDM system improves the BER performance but it is 

require finding the optimum OFDM parameters for best 

system performance. This paper focuses to evaluate the 

performance of Trellis coded OFDM under the AWGN 

channel for Mobile WiMAX application. FFT size have 

played a significant role in the designing of the OFDM 

systems. In this paper the Trellis coded interleaved OFDM 

system is designed and the performance is evaluated for 

variable FFT size for the different modulation schemes.  

Paper concludes that use of smaller FFT size increases the 

BER performance of the system. But if higher SNR is also 

desired for the system then higher FFT size is advantageous. 

The performance of the system improves using coded OFDM 

system for AWGN channel. 
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I. INTRODUCTION 

The numbers of mobile users for internet trafficking is are 

exponentially rising and demand of higher processing speed 

of wireless WiMAX communication systems is also 

significantly increased [1]. An OFDM is widely being used 

modulation technique as solution for wireless WiMAX 

broadband applications. It is because of OFDM offers the 

capabilities of multi-carrier communication and due to 

orthogonality property is also reduces the probability of inter 

symbol Interference. OFDM sub-divides the total available 

system bandwidth [3, 5] into N number of orthogonal sub 

carriers therefore also sometimes called as Multi Carrier 

(MC) modulation. The information signal is petitioned to 

small blocks and transmitted simultaneously using these N 

multi carriers thus increases the capacity of the system by 

many folds. The concept of orthogonal sub carriers of OFDM 

system is shown in Figure 1. 

 
Fig. 1: OFDM Sub Carrier frequency responses 

 
Fig. 2: WiMAX network Achitecture. 

The Mobile WiMAX uses the IEEE 802.16e 

standards [10] for designing the physical layer standards of 

wireless MAN. Most commonly OFDM is a standard 

modulation technique or multiplexing used for physical layer 

or MAC layer of MAN networks. Most of the WiMAX 

systems are based on the FFT size of 256 OFDM standards. 

Common Internet traffic uses the 16 FFT-OFDM scheme. A 

basic architecture of the physical layer of the Mobile WiMAX 

is shown in the Figure 2. 

Jagdish D. Kene et al [1] have presented a 

performance evaluation of the coded OFDM system, for the 

WiMAX application, they have compared the performance of 

the BER for the different kind of the decoder architecture. 

Yogendra Patel et al [2] have presented the performance 

enhancement of WiMAX OFDM and presented the BER 

comparison. Mohammed Aboud et al. [6] have implemented 

the OFDM based WIMAX system for Multi core Software 

defined radio system. Sweety et al. [13] has presented an 

performance evaluation of the OFDM system for WiMAX for 

different modulation types. They have concluded that under 

the less distorted channel the QAM can be used and for 

distorted channel the QPSK can be opted.   

  OFDM is widely used technology for WiMAX 

implementation [6]. OFDM is used as multiplexing technique 

or modulation technique which supports the higher channel 

utilization. Therefore it is required to design efficient coding 

method by evaluating the parametric performance for 

WiMAX OFDM which is the main focus of the paper.  

The OFDM signal transmission technique contains the 

following major advantages: 

 It offers the efficient use of the available bandwidth 

spectrum  

 OFDM become more resistant to the frequency selective 

fading due to orthogonality compared to  single carrier 

communication systems 
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 OFDM is capable of minimizing the ISI and IFI by using 

the insertion of the additional cyclic prefix. 

 Using pre channel coding and interleaving can 

compensate for channel distortions.  

 OFDM is computationally efficient by using FFT 

techniques to implement the modulation and 

demodulation functions 

 No need to implement a channel estimator in OFDM.  

 OFDM is less sensitive to sample timing offsets as 

compared to single carrier systems. 

 It provides excellent protection against co-channel 

interference and parasitic impulsive noise.  

The main drawbacks of the OFDM system can be listed as 

follows; 

1) The OFDM signal has a noise like amplitude with a very 

large dynamic range; therefore it requires RF power 

amplifiers with a high peak to average power ratio.  

2) It is more sensitive to carrier frequency offset and drift 

than single carrier systems are due to leakage of the 

DFT. 

II. CHANNEL CODING TECHNIQUES 

For efficiency improvement of the OFDM system and to 

reduce the BER researchers have designed various channel 

encoding methods Most common channel encoding methods 

are convolutional code and Trellis codes: 

A. Channel Modeling 

The wireless channel is modeled by the Channel Impulse 

Response (CIR) represented by the function h(t, τ).  and the 

additive noise of the channel is modeled as the AWGN noise 

as shown in the channel model diagram in Figure 5.3.   

 
Fig. 3: Channel Model Diagram 

The AWGN channel is usually a good 

approximation for the any kind of communication channel for 

wireless links with M-PSK modulation techniques. The 

AWGN channel adds white Gaussian noise to the input 

signals.  

Let the transmitted signal, Noise and received signal 

are respectively expressed as S(t), N(t), and 

C(t) respectively. Where N(t) is a Gaussian noise function 

for AWGN channel with probability density function (pdf) 

and having the power spectral density as;   

Nnm(f) =
1

2
N0 |

w

Hz
|    (1) 

Where w is the power in watts and Hz is the bandwidth of the 

system N0 is the normalized amplitude of noise power. 

Wireless Communication channel is mathematically modeled 

as; 

                                    C(t) = r (t) + N(t)                                (2) 

Where         r(t) = S(t) ∗ h(t, τ)                              (3) 

The discrete impulse response of r(t) is given as; 

There are many modulation techniques which have 

been 10used to design the OFDM by the researchers. M-PSK 

and M-QAM modulations are most popular modulation 

techniques used for OFDM. The choice of modulation 

techniques depends opens the data transmission speed and the 

capacity of the communication system also affects the PAPR 

issues. Since the Bit Error Rate (BER) performance of the 

transmission and reception various with the order of the 

modulation therefore, it is required to observe the 

performance of the high speed wireless OFDM system under 

different order of modulation. 

Quadrature Amplitude modulation (QAM) is used 

for high speed wireless digital transmission with OFDM [8, 

11, and 14]. Combining QAM with OFDM improves the 

efficient and performance of QAM modulation under 

multipath flat fading environment. Also using OFDM along 

with QAM the ISI removed and the bandwidth efficiency of 

the wireless system is also improved 

III. PROPOSED OFDM TRANSRECEIVER 

 In the proposed method it is proposed to transmit the OFDM 

symbols by using Trellis coed bit interleaved system in order 

to improve the performance of the WiMax OFDM system.. as 

shown in the Figure 4 below  

 
Fig. 4: Block Diagram of OFDM system. 

IV. RESULTS AND DISCUSSIONS 

 This paper the Coded OFDM performance is evaluated for 

the mobile WiMAX applications in order to evaluate the 

performance the order of the FFT is varied from 2 to 16 and 

the Bit Error Rate is compared using BPSK, QPSK and QAM 

modulation techniques. 

The input parameters and the values used for the 

IEEE 802.16e standards for the simulation of proposed 

method are defined in the Table 1 below. Here the data 

sample size is taken as 16000 as it compensate against the 

higher requirement of sampling rate or bandwith.   

Variable Value Description 

Data size 16000 Size of the input data samples 

len_fft 2- 16 Size of the FFT 

EbNo 0 to 20 Range of SNR 

Iterations 30 Number of repetition count 

Fd 100 Hz Maximum Doppler Shift 

H Channel AWGN channel 

Cr 171/133 
Code rate of polynomial for trellis 

Encoder 

Tabel 1: Input  simulation Parameters 

Figure 5 Presents the BER comparison for the 

different FFT size for the BPSK modulation as used in 

satellite commemoration applications. it is concluded that the 

smaller FFT size although corresponds to smaller data 

payload but results lowest Bit error Rate.        
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Fig. 5: BER comparison for variable FFT size for BPSK 

 
Fig. 6: BER comparison for variable FFT size for BPSK 

 
Fig. 7: BER comparison for variable FFT size for different 

modulation types 

It is concluded that the smaller FFT size although 

corresponds to smaller data payload results best Bit error Rate 

performance.  

Figure 6 Presents the BER comparison for the 

different FFT size for the QPSK modulation as used in 

commemoration applications. 

The BER comparisons for the different modulations 

are shown in the Figure 7. It can be observed although the 

4QAM gives the better SNR performance for the same BER 

order. the SNR achieved for BER of 10-3 are 12.1, 12.2 and 

15.6 dB for BPSK, QPSK and QAM modulation respectively. 

V. CONCLUSIONS 

This paper has focused to designing of OFDM based WiMAX 

communication systems. The OFDM is widely opted wireless 

WIMAX scheme and attracted many researchers. OFDM has 

number of applications Viz. Broadband Internet, Digital 

Video Broadcasting, Audio Broadcasting, Wi-Fi, and in 

mobile WiMAX applications. The efficiency of OFDM 

depends on the efficiency of the channel performance 

therefore many techniques are designed for channel fading 

reduction and for coding. 

It has proposed to design the system with Trellis 

coded bit interleaved system. Using pre coding may reduce 

BER and using bit interleaving makes system robust against 

noise. It has been concluded that designing the OFDM system 

with minimum FFT size may minimize the BER but at 

smaller SNR performance. While higher SNR and BER 

performance is achieved by 4QAM with the more payload 

capacity also. It is found that using the Trellis Encoder 

significantly improved the BER performance of the system.  

In future is also required evaluating the performance of the 

symbol error rates and interleaving methods for different 

symbol rates and sizes. 
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