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Abstract: The upcoming wireless system is WIMAX which is use IEEE standard 

802.16. limitation in wireless network like small coverage area and poor security 

and less data rate can be overcome by using wimax technology. It provides 

economic environment development by accessing wireless multi-service in 

metropolitan area. This wimax technology is use OFDMA for providing mobile 

broadband access in very large area. The quality of service provide by scheduling 

of different classes. Every class is having bandwidth range limited. 
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[1] INTRODUCTION: 

Wimax is stands for Worldwide Interoperability for 

Microwave Access.IEEE802.16 based wimax is an 

emerging wireless internet technology. wimax having 

high speed data rate upto 70 mbps and distance over 

30 miles is primarily aimed at making broadband 

network access widely available without the expense 

of stringing wires. It consist of: 

A wimax tower-similar in concept to a cell-phone 

tower - A single wimax tower can provide coverage 

to a very large area as big as 3,000 square miles 

(~8,000 square km). 

A wimax receiver - The receiver and antenna could 

be a small box or Personal Computer Memory card, 

or they could be built into a laptop the way wifi 

access is today. 

     
It has two type of transmission technology they are: 

1. line-of-sight(los) Uses a higher frequency 

range. 

2. Non line-of-sight(nlos).Uses a lower 

frequency range. 

 

IEEE 802.16 Specifications 

802.16a 

-Uses the licensed frequencies from 2 to 11 GHz. 

-Supports Mesh network. 

802.16b  

-Increase spectrum to 5 and 6 GHz. 

-Provides QoS( for real time voice and video 

service).  

 

802.16c  

-Represents a 10 to 66GHz. 

802.16d  

-Improvement and fixes for 802.16a  

802.16e 

-Addresses on Mobile. 

Enable high-speed signal handoffs necessary for 

communications with users moving at vehicular 

speeds. 

IEEE 802.16 

 Range- 30 miles from base station 

 Speed- 70 Megabits per second 

 Frequency bands- 2 to 11 and 10 to 

66(licensed and unlicensed bands 

respectively) 

 Defines both MAC and PHY layer and 

allows multiple PHY layer specifications 
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PROTOCOL ARCHITECTURE 

 

802.16 ARCHITECTURE 

 P2MP Architecture 

 -BS connected to Public Networks 

 -BS serves Subscriber Stations (SS) 

 -Provides SS with first mile access to Public 

 Networks 

 Mesh Architecture 

 -Optional architecture for WiMAX 

 

[2] FEATURES OF WiMAX 

 Scalability 

 Quality of Service 

 Range 

 Coverage 

BENEFITS OF WiMAX 

 Speed 

-Faster than broadband service 

 Wireless 

-Not having to lay cables reduces cost 

-Easier to extend to suburban and rural areas  

 Broad Coverage 

-Much wider coverage than WiFi hotspots 

BENEFITS TO SERVICE PROVIDERS 

 Allow service providers to deliver high 

throughput broadband based services like 

VoIP, high-speed Internet and Video 

 Facilitate equipment compatibility 

 Reduce the capital expenditures required for 

network expansion 

 Provide improved performance and 

extended range 

[3] BENEFITS TO CUSTOMERS 

 Range of technology and service level 

choices from both fixed and wireless 

broadband operators 

 DSL-like services at DSL prices but with 

portability 

 Rapidly declining fixed broadband prices 

ADVANTAGES OF WIMAX OVER 3G 

 Using an assortment of proprietary and 

standards-based technologies, such as 

OFDM and W-CDMA ,WiMax has a clear 

advantage over 3G 

 The advantages include 

-Higher Throughput 

-Low Cost 

-Lower Latency 

 WiMAX is important for mobile broadband 

wireless, as it completes 3G by providing 

higher performance for data with more than 

1 Mbps downstream to allow connection of 

laptops and PDAs  

 WiMAX technology is the solution for 

many types of high-bandwidth applications 

at the same time across long distances and 

will enable service carriers to converge the 

all-IP-based network for triple-play 

services data, voice, and video 

 WiMAX interoperable solutions enable 

economies of scale through integration of 

standard chipsets, making WiMAX Forum 

Certified products cost-effective at 

delivering high-capacity broadband 

services at large coverage distances in Line 

Of Sight and Non Line Of Sight conditions 
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 WiMax spectrum is more economical than 

3G. 

-The price paid per Hz is as much as 1000 

times lower than for 3G spectrum 

-The low cost is a clear driver for service 

providers to enter the field of wireless 

services with WiMax 

[4] LITERATURE REVIEW 

 GuoSong Chu, Deng Wang, and Shunliang 

Mei. “A QoS architecture for the MAC 

protocol of IEEE 802.16 BWA system”, 

IEEE International Conference on 

Communications, Circuits and Systems and 

West Sino Expositions, vol. 1, pp. 435-439, 

June 2002. 

-they proposed QoS architecture for the 

MAC protocol of IEEE 802.16 BWA 

system. It contain the traffic classifier,the 

SS's upstream scheduler and the BS's 

upstream and downstream schedulers. The 

architecture that provides QoS guarantees 

for 802.16 systems is based on priority 

scheduling and dynamic bandwidth 

allocation. 

 K. Wongthavarawat, A. Ganz, “Packet 

scheduling for QoS support in IEEE 802.16 

broadband wireless access systems”, 

International Journal of Communication 

System, vol. 16, Issue 1, pp. 81-96, 

2003Wongthavarawat and Ganz 

-present an integrated scheduling algorithm 

and an admission control policy by which 

the bandwidth is allocated among different 

service classes according to the fixed 

priority of each traffic classstrictly. 

 G. Nair, J. Chou, T. Madejski, K. Perycz, D. 

Putzolu and J. Sydir, “IEEE 802.16 Medium 

Access Control and Service Provisioning”, 

IntelTechnology Journal, vol. 08, Issue 03, 

pp. 213-28, August 2004 

-Nair et al. present the MAC protocols used 

in the WiMAX networks and discuss the 

types of provisioning and Quality of  

Service (QoS) that can be achieved using the 

features of this MAC protocol to facilitate 

the WiMAX deployments. 

 H.S. Alavi, M. Mojdeh, and N. Yazdani, “A 

Quality of Service Architecture for IEEE 

802.16 Standards”, Proceedings of 2005 

Asia-Pacific Conference on 

Communications, pp.249-253, October 

2005. 

-Alavi et al.present an inclusive QoS 

architecture for IEEE802.16 standards. The 

architecture supports QoS mechanisms in 

IEEE 802.16 standards. 

 Cicconetti, C., Lenzini, L., Mingozzi, E., 

Eklund, C., "Quality of service support in 

IEEE 802.16 networks", IEEE Network, vol. 

20, Issue 2,pp. 50-55, March-April 2006 

-They have evaluated performance of the 

networks using a prototypical simulation for 

IEEE 802.16 protocol. 

 Alexander Sayenko, Olli Alanen, Juha 

Karhula, Timo Hämäläinen, "Ensuring the 

QoS requirements in 802.16 scheduling”, 

MSWiM '06:Proceedings of the 9th ACM 

international symposium on Modeling 

analysis and simulation of wireless and 

mobile systems, October 2006. 

-Sayenko et al. put forward a paper for 

ensuring the QoS requirements in 802.16 

scheduling. They describe a scheduling 

solution for the WiMAX base station.The 

scheduling policy i.e. the algorithm to 

allocate slots in notdefined in WiMAX 

specifications. It is open for alternative 

implementation. 

 Yi-Ting Mai, Chun-Chuan Yang, and Yu-

Hsuan Lin, “Cross-Layer QoS Framework in 

the IEEE 802.16 Network”, Proceedings of 

9
th

 International Conferenceon 

AdvancedCommunication Technology, vol. 

3, pp. 2090-2095, 12-14 February 2007. 

 -Mai et al.put forward a cross-layer QoS 

framework in the IEEE 802.16 network. 

They discussed support mechanisms and 

opportunistic scheduling designs tailored for 

WiMAX. Two novel mechanisms are 

proposed in the framework for performance 

improvement.  
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 A. Roca, “Implementation of a WiMAX 

Simulator in Simulink”, Thesis Report, 

February 2007. 

-Roca defined QoS as an indicator of level 

of performance of the wireless technology or 

system which can be measured by 

throughput, jitter, delay and packet loss. The 

author built a simulator relying on Network 

Simulator NS-2 to test the QoS parameters 

using 5 types of services. NS-2 doesn’t 

implement a definitive WiMAX 

module.Thus, modules should be added to 

NS2 in order to run simulations to test 

WiMAX networks.  

 Sahar Ghazal, Lynda Mokdad, Jalel Ben-

Othman, “Performance Analysis of UGS, 

rtPS, nrtPS Admission Control in WiMAX 

Networks ”,ICC 2008 proceedings of the 

IEEE Communications Society, pp. 2696-

2701, 2008. 

-Ghazal et al. Different levels of priority and 

blocking probability are assigned to each 

class of service.This performance analysis 

has been done using an analytical model for 

evaluating admission control (AC) for 

theprevious mentioned classes in WiMAX 

network.  

 Pedro Neves, Francisco Fontes, Joao 

Monteiro, Susana Sargento, Thomas 

M.Bohnert, “Quality of Service 

Differentiation Support in WiMAX 

Networks”, 2008 proceedings of IEEE, 

2008. 

-Neves et al.addressed the lack of QoS 

support for WiMAX in NS2-NISTsoftware. 

A QoS framework,composed by a packet 

classification mechanism and a scheduler, 

has been specified and implemented on the 

simulator. 

 Mohd. Noor Islam, Mostafa Zaman 

Chowdhury, Young Min Seo, Young Ki 

Lee, Sang Bum Kang, Sun Woong Choi, and 

Yeong Min Jang,“Measurement and 

Statistical Analysis of QoS Parameters for 

Mobile WiMAX Network”, 10th 

International Conference on Advanced 

Communication Technology, ICACT 2008, 

pp. 818-822, 17-20 February 2008 

-Islam et al.conducted a statistical analysis 

of QoS parameters of mobile WiMAX. Two 

important QoS parameters of VoIP service 

in Mobile WiMAX network were end-to-

end delay and jitter. The paper presented the 

statistical analysis for these two parameters.  

 L. Dai, D. Zhao, “Uplink scheduling for 

supporting real-time voice traffic in ieee 

802.16 backhaul networks”, Journal of 

Computer Science and Technology, vol. 5, 

pp. 806-814, September 2008 

-Dai and Zhao proposed schemes for the 

enhancement of the bandwidth request 

messages. They put forward resource 

allocation and scheduling schemes for use 

under real-time traffic conditions.  

 Mobile wimax network security threats and 

solution”.2014 IEEE. 

-vinod kumar and dr.vijendra singh has 

servey that categorization of security threats 

in wimax and in this the jamming attack is 

the most destructive attacks for wimax 

network. 

 Security analysis of wimax network: with 

misbehavior node attack”.2011 IEEE. 

-Rakesh kumar jha and dr.upena d dalal has 

suggested that,due to misbehavior node the 

performance of whole wimax network is 

degraded by increasing delay and the 

unwanted throughput also increases. 

 Perfoemance evolution of wi-fi comparison 

with wimax network” 2013 IEEE 

-m.sreerama murty et al. has suggest about 

analyze the performance between wi-fi and 

wimax is good response of a wireless 

network.because the problem arise in wi-fi 

is overcome by wimax. 

 Efficient method for wimax soft handover in 

voip” 2014 IJRAEM 

-mehru nisha seikh has suggest about faster 

handover and efficient,so there will be no 

loss of data during handoff. 

 Improving TCP Performance in Wireless 

Network during Vertical Handoff from WiFi 

to WiMAX” IEEE2014 
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-k.abirami et al. are suggest that paper 

degradation of performance during hard 

vertical handoff from WiFi to WiMAX has 

been studied. 

[5] METHODOLOGY 

SIMULATION USING OPNET MODELER 

Generally, network simulator always tries to model 

the real world network. The principal is that if a 

system could be modeled, then features of the model 

can be changed and corresponding result can be 

analyzed as the process o model modification is 

relatively cheap than the complete real 

implementation, a wide variety of scenarios can be 

analyzed at low cost. 

Network simulator always are not perfect always, 

means they cannot model all the details of the 

network. However, if well modeled, they will be 

close enough so as to give the researcher a 

meaningful insight into the network under test, how 

changes will affect its operation. 

In the research area of computer and communications 

network, simulator is a useful technique since the 

behaviour of a network can be modeled by 

calculating the interaction between the different 

network component using mathematical formulas. 

They can also modeled by actually or virtually 

capturing and playing back experimental 

observations from a real production networks. 

After we get the observation data from simulation 

experiment, the behaviour of the network and 

protocols supported can then be observed and 

analyed in a series of offline test experiments. 

All kind of environmental attributes can also be 

modified in a controlled manner to assess how the 

network can behave under different parameters 

combinations or different configurations conditions. 

Another characteristics of network simulation that 

worth noticing I that the simulation program can be 

used together with different applications and services 

in ordered to observe end-to-end or other point-to-

point performance in the network. 

Different types of network simulators can be 

categorized and explained based on some criteria 

such as if they are commercial or free, or if they are 

simple ones or complex one. 

[6] PROBLEM FORMULATION 

 To find the security level of the 

information present in the 

network. 

 The resources distribution in 

wimax for all users properly on 

their demand. 

 Scheduling of the services 

globally to the wimax users. 

 The unrecognized attack in 

physical layer e.g jamming. 
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