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Abstract— WiMAX is introduced by the Institute of 

Electrical and Electronic Engineers (IEEE) which is standard 

designated (802.16d-2004) (Fixed WiMAX) and 

(802.16e)(Mobile WiMAX). This technology offers high speed, 

broadband   services. 

WiMAX is a Broadband wireless solution that enables 

convergence of mobile and fixed broadband networks, 

WiMAX can replace the telephone copper wire networks, in 

comparison with Wi-Fi and cellular technology, Wi-Fi provides 

a high data rate, but only on short distance, and cellular offers 

large range but it provides lower data rate. WiMAX tries to 

balance this situation, thus providing high rate, service areas 

and vehicular mobility.  

WiMAX physical layer uses OFDM (Orthogonal 

Frequency Division Multiplexing) for fixed environments and 

Orthogonal (Frequency Division Multiplexing Access) for 

mobile environment. This adaptation provides higher data rate 

transmissions with reduced Intersymbol Interference (ISI) in 

non-line-of-sight or multipath environments. 
Keywords—component, formatting, style, styling, insert (key 

words) 

I. INTRODUCTION  

The demand for broadband mobile services continues 

to grow, Conventional high-speed broadband solutions are 

based on wired-access technologies such as digital subscriber 

line (DSL). This type of solution is difficult to deploy in 

remote rural areas, and furthermore it lacks support for 

terminal mobility. Mobile Broadband Wireless offers a 

flexible and cost-effective solution to these problems. [1] 

Broadband wireless is a technology that promises high-speed 

connection and alternative technology to DSL and cable 

modems. It uses radio waves to transmit and receive data 

directly to and from the users whenever they want it. In 

today’s world a several of wireless transmission technologies 

exist. These technologies are distributed over different 

network families depending upon the network scale such as, 

WLAN, WMAN and WWAN. One of  Technologies that 

promise to deliver higher data rates is WiMAX . 

WiMAX is a promising technology for broadband wireless 

metropolitan areas networks (WMANs) as it can provide 

high throughput over long distances, It provides a wireless 

network that enables high speed Internet access to small and 

medium business customers, as well as Internet access for 

Wi-Fi hot spots.  It provides a cost-effective, rapidly 

deployable solution. Additionally WiMAX will represent a 

serious competitor to third Generation cellular systems as 

high speed mobile data applications will be achieved with the 

802.16e specification, IEEE 802.16 standard provides 

innovative fixed as well as mobile platform for broadband 

internet access anywhere in anytime. 

By using WiMAX technology we can overcome the 

limitations of the existing wireless communication like short 

coverage area, and low data rate.  

II. PHYSICAL LAYER OF WIMAX 

The IEEE 802.16e standard brings in features such as 

scalable OFDMA, support of mobility and handover, 

advanced antenna systems multiple input multiple output 

antenna systems (MIMO), spatial multiplexing, encryption, 

and authentication . 

   The physical layer of Mobile WiMAX is based on 

the use of scalable OFDMA , the FFT size can vary from 128 

(for 1.25 MHz bandwidth) to 2048 (for 20 MHz bandwidth). 

The parameters selected by Mobile WiMAX for initial 
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certification profiles maintain the carrier spacing as 10.94 

KHz as the number of subcarriers varies with bandwidth. 

This means that the useful symbol time duration as well as 

the guard time remains fixed. The number of OFDM 

symbols per 5 ms frame .[2] 

III. FADING CHANNELS 

A Fading Channel is known as communications 

channel which has to face different fading phenomenon’s, 

during signal transmission. In real world environment, the 

radio propagation effects combine together and multipath is 

generated by these fading channels. Due to multiple signal 

propagation paths, multiple signals will be received by 

receiver and the actual received signal level is the vector sum 

of the all signals. 

IV. RICIAN FADING  

Rician fading best characterizes a situation where 

there is a direct LOS path in addition to a number of indirect 

multipath signals between the transmitter and receiver  

For a LOS signal, the received envelope distribution 

is more accurately modeled by a Rician distribution, which is 

given by  .[2] 

f|r| =
x

σ2
e

-(x2+μ2)

2σ2  I0 (
xμ

σ2
)  ,      x ≥ 0  ….(1) 

Where µ is the peak amplitude of the LOS component  

and I0 is the 0th-order, modified Bessel function of the first 

kind and  𝜎 is RMS value of received signal . 

The average received power under Rician fading is 

the combination of the scattering power and the LOS power . 

𝑝𝑟 = 2𝜎2 + 𝜇2            ……..(2) 

Since the Rician distribution depends on the LOS 

component’s power ,a common way to characterize the 

channel is by the relative strengths of the LOS and scattered 

paths. This factor K is quantified as: 

𝐾 =
𝜇2

2𝜎2
                         ……..(3) 

and is a natural description of how strong the LOS 

component is relative to the NLOS components. For 𝑘 =

0 the Rician distribution again reduces to Rayleigh, and as  

𝑘 →  ∞   the physical meaning is that there is only a 

single LOS path and no other scattering.  

 

V. Nakagami-m distribution   

Nakagami-m distribution sometimes denoted by m-

distribution, a wide class of fading, Nakagami-m fading 

distribution has gained a lot of attention in the modeling of 

physical fading radio channels, Nakagami- m fading 

distribution function can be expressed as :[5] 

𝑃𝑅(𝑅) =
2𝑚𝑚𝑅2𝑚−1

Γ(𝑚)𝛼𝑚
𝑒𝑥𝑝 (

𝑚𝑅2

𝛼
) , 𝑅 ≥ 0                          

…………(4) 

Where, the channel amplitude 𝑅 ≥ 0, 𝛼 = 𝐸(𝑅2) is 

the average fading power, and Γ(. ) is gamma function.  

m is the Nakagami fading parameter which determines the 

severity of the fading, m is the inverse of the normalized 

variance of R2 .[6] 

             𝑚 =
(𝐸(𝑅2))

𝑉𝑎𝑟(𝑅2)
   …………(5) 

Where Var(R2) is the variance of  R2 and m ≥ 0.5 . 

As special cases, Nakagami-m gives Rayleigh distribution 

when m = 1, and one-sided Gaussian distribution for m = 

1/2. 

 

VI. Simulation Results 

The performance of the simulated WiMAX network based 

on IEEE-802.16, simulation was performed using MATLAB 

2012a. 

The system supports adaptive modulation techniques 

schemes and two channel models, (Rician fading – 

Nakagami fading), the channel coding part is composed of 

three steps randomization, coding rate (1/2 - 3/4) and 

interleaving. 

1. Binary Phase Shift Keying (BPSK)  

 

2. Quadrature Phase Shift Keying (QPSK)  



131 

ICTS24632019-CM1026 
 

 
Fig. 1 . (BER Vs SNR for BPSK1/2 under Rician fading) 

 
Fig. 2 . (BER Vs SNR for QPSK1/2 under Rician fading)  

 

 
Fig. 3. BER Vs SNR for QPSK3/4under Rician fading 

 
    Fig. 4.  Performance at different modulation schemes in Rician fading 

 

 

 
Fig. 5.  BER Vs SNR for BPSK1/2 under Nakagami fading 

 
 

Fig. 6.   BER Vs SNR for QPSK1/2 under Nakagami fading 
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Fig. 7.  BER Vs SNR for QPSK3/4under Nakagami fading 

 

 
Fig. 6.  Performance at different modulation schemes in Rician fading 

 
VII. Conclusion 

From results above it was found that: 

1. Higher modulation scheme offer better performance 

at high values of SNRs while lower order schemes 

perform better for lower SNRs. 

2. Nakagami fading as channel model have many 

cases to study.  
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