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Introduction 
 Over 165 million mobile professionals, organizations and 

institutions using wireless technologies. 
 Main characteristics are Mobility, Reachability, simplicity 

and Maintainability. 
 Two main WLAN technologies under consideration: 
 WiMAX 
 Wi-Fi 

 Both of these are designed for Internet Protocol 
Applications. 

 Performance Comparison of these two technologies while 
Streaming Audio and Video Content. 

 Simulation and analysis using Riverbed Modeler 18.0, a 
tool to simulate the behavior of the oriented network. 
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Overview: WiMAX 

 World Interoperability for Microwave Access (WiMAX) is 
an IEEE 802.16 standard for wireless broadband access to 
large areas. 

 Optimized for high speed Wireless Wide Area Networks 
(WWAN) and Packet Data Service. 

 Operating range: up to 50 Kilometers. 
 Stable and high transmission Speed: 72 Mbps. 
 Provide fixed and mobile wireless access. 
 Lower delay in long distance transmission. 
 More signal coverage, better frequency utilization and 

bandwidth efficiency. 
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WiMAX Network Architecture 
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Figure 1: WiMAX Network Configuration [3] 
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Overview: Wi-Fi 

 Wireless Fidelity (Wi-Fi) is based on IEEE 802.11 standard. 

 Optimized for very high speed WLAN. 

 Operating range: few hundred feet (30-100 meters). 

 Speed: 54 Mbps. 

 Relatively low cost to users. 

 Uses an unlicensed band for operation. 

 Today millions of offices, homes, airports, cafes, etc. have Wi-Fi 

connectivity. 
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Wi-Fi Network Architecture 
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Figure 2: Wi-Fi Network Configuration [5] 
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Comparison of WiMAX and Wi-Fi 
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Figure 3: Comparison between WiMAX and Wi-Fi [3] 
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Scope of Project 
 Applications such as Skype, Google Talk, FaceTime & 

many more promising technologies today are providing 

face to face real time communication at very low cost to 

its customers. 

 Voice calls are also even more frequent in our daily lives. 

 Used Riverbed Modeler 18.0 to create network 

topologies in a 1Km x 1Km campus network for WiMAX 

and Wi-Fi networks. 

 Simulation and performance evaluation of both networks 

using video conferencing application (audio and video 

content). 
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Simulation Scenario Setup 

 

 First scenario consists of WiMAX and Wi-Fi networks with 
fixed mobile workstation. 

 

 Second scenario consists of both the networks with 
moving mobile workstation. 

 

 Compared performance based on various QoS parameters 
such as Throughput, Jitter, Delay and Load. 

 

 

12 

April 22, 2016 



Simulation Scenario 1 
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Figure 4: WiMAX and Wi-Fi Network Scenario with Fixed Nodes 
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Simulation Scenario 2 
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Figure 5: WiMAX and Wi-Fi Network Scenario with Moving Nodes 
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Simulation Scenario 2 Extended Zoom 

Figure 6: Trajectory of Wi-Fi User in 
Network Scenario with Moving Nodes 

Figure 7: Trajectory of WiMAX User in 
Network Scenario with Moving Nodes 
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Simulation Results: Traffic Received 
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Figure 8: Traffic Received of Network 
Scenario with Fixed Nodes 

Figure 9: Traffic Received of Network 
Scenario with Mobile Nodes 
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 Traffic received by WiMAX is higher and more stable than Wi-Fi . 



Simulation Results: Traffic Sent 
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Figure 10: Traffic Sent of Network 
Scenario with Fixed Nodes 

Figure 11: Traffic Sent of Network 
Scenario with Mobile Nodes 
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 Traffic sent by WiMAX is almost twice than Wi-Fi under same 
conditions. 



Simulation Results: Throughput 
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Figure 12: Throughput of WiMAX and 
Wi-Fi Network with Fixed Node 

Figure 13: Throughput of WiMAX and 
Wi-Fi Network with Mobile Node 
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 WiMAX has overall better and stable throughout than Wi-Fi. 
 As Wi-Fi user is within 10m range of access point, it gives better 

throughput  than WiMAX. 



Simulation Results: Jitter 
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Figure 14: Jitter of WiMAX and Wi-Fi 
Network with Fixed Node 

Figure 15: Jitter of WiMAX and Wi-Fi 
Network with Mobile Node 
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 For long distance transmission, WiMAX is superior network for video 
conferencing applications which has lower delay variation.  



Simulation Results: Delay 
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Figure 16: Delay of WiMAX and Wi-
Fi Network with Fixed Node 

Figure 17: Delay of WiMAX and Wi-Fi 
Network with Fixed Node 
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 Delay of Wi-Fi is almost one-third of the delay of WiMAX.  
 Wi-Fi is faster and smoother in a small area network as compared to 

WiMAX. 
 WiMAX is better for large areas where Wi-Fi is insensitive to large 

ranges. 



Results: Load 
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Figure 18: Load of WiMAX and Wi-Fi 
Network with Fixed Node 

Figure 19: Load of WiMAX and Wi-Fi 
Network with Fixed Node 
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 WiMAX networks can sustain higher load than Wi-Fi networks because 
WiMAX provides broadband services to carry heavier traffic over the 
network. 
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Conclusions 
 

 WiMAX outperforms Wi-Fi in long distance wireless 
transmission. 

 WiMAX have better and stable throughput compared to 
Wi-Fi networks. 

 Wi-Fi has better performance with higher band width 
efficiency and lower delay in small area networks. 

 More Delay in Wi-Fi network as the distance between 
workstations and access point increases. 

 WiMAX is able to carry more load than Wi-Fi because 
WiMAX provides broadband service to carry heavier traffic 
over the network. 
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Future Work 
 Integration of Wi-Fi and WiMAX to achieve better 

performance by connecting a WiMAX WLAN router to a 
WiMAX base station. 

 Simulations when a large number of users are using 
network at a same time to see the data transmission 
performance of WiMAX and Wi-Fi. 

 Simulation by streaming Youtube video located on a far 
away server. 

 Simulations by taking mobility and handover algorithms 
under consideration. 
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