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Abstract: 

Mobile WiMAX is one of the candidate technology for 4G wireless 

systems, promising high data rate and rich multimedia services. The 

Mobile WiMAX standard (IEEE 802.16e-2005) is based on 

Orthogonal Frequency Division Multiple Access (OFDMA), which 

allows a very efficient use of bandwidth in a wide frequency range, 

this is due to the fact that OFDMA uses multi-channel OFDM 

approach and provides subcarrier access in the time and the frequency 

domains. WiMAX offers a rich set of features with a lot of flexibility 

in terms of deployment options and potential offer of services. It 

supports adaptive modulation and coding, MIMO technique, time 

division duplexing (TDD) and frequency division duplexing (FDD).  

This paper introduce an algorithm to achieve an acceptable 

approximation for Mobile WiMAX capacity in both downlink and 

uplink directions based on traffic modeling. For QoS support, two 

parameters (CR and OSR) are introduced that have a significant roll 

in system resource allocation and scheduling modeling. The step-by-

step PHY and MAC overheads removal are explained for useful 

bandwidth estimations. Finally, a software program in c# has been 

developed for Mobile WiMAX capacity estimation in both DL and 

UL directions and number of users, which can be supported by 

WiMAX base station. 

Keywords: WiMAX, IEEE 802.16e, QoS, OSR, OFDM, OFDMA, 
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SNR

WiMAX 

BS

AMC

BER

Required 𝑆𝑅𝑋  

AWGN Channel Rayleigh channel AMC 

11 dB>SNR>7 dB 9 dB>SNR>4 dB BPSK 

17 dB>SNR>11 dB 15 dB>SNR>9 dB QPSK CC=1/2 

19 dB>SNR>17 dB 18 dB>SNR>15 dB QPSK CC=3/4 

22 dB>SNR>19 dB 23 dB>SNR>18 dB 16-QAM CC=1/2 

25 dB>SNR>22 dB 28 dB>SNR>23 dB 16-QAM CC=3/4 

29 dB>SNR>25 dB 40 dB>SNR>28 dB 64-QAM CC=1/2 

29 dB< SNR 40 dB< SNR 64-QAM CC=3/4 
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Service class

BS

Oversubscription 

ratio 

Contention 

ratio 

Percentage 

% 

Data 

rate 

Subscriber 

class 

50 10 40 2000 Business 

class 

50 30 60 512 Residential 

class 
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per PDU 
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Per 

Data 

Burst 
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Ratio 

Cyclic 
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Sub frame 

ratio 

Channel 

bandwidth 

2 2 4 1/8 1/3 5 
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