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Abstract 

 

WiMAX is one of the hottest broadband wireless technologies around today. WiMax is a standardized wireless version of 

Ethernet intended primarily as an alternative to wire technologies (such as Cable Modems, DSL and T1/E1 links) to provide 

broadband access to customer premises..WiMAX was formed in April 2001, in anticipation of the publication of the original 10-

66 GHz IEEE 802.16 specifications. WiMAX is to 802.16 as the WiFi Alliance is to 802.11.  
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

WiMAX (Worldwide Interoperability for Microwave Access), is a telecommunications technology aimed  at providing wireless 

data over long distances in a variety of ways from point-to-point links to full mobile cellular type access. It is based on the IEEE 

802.16 standard, which is also called Wireless MAN. WiMAX is not a replacement for WiFi; it’s a technology for wide area 

distribution of high speed data. WiMAX provides services similar to a cellular/GSM phone and is optimised for wide area 

coverage while WiFi is more similar to a cordless phone, optimised for short range and high user density. Acronym for   Based 

on Wireless MAN technology. A wireless technology optimized for the delivery of IP centric services over a wide area. Scalable 

wireless platform for constructing alternative and complementary broadband networks.Certification that denotes interoperability 

of equipment built to the IEEE 802.16 or compatible standard. The IEEE 802.16 Working Group develops standards that address 

two types of usage models − 

- A fixed usage model (IEEE 802.16-2004). 

- A portable usage model (IEEE 802.16e) 

II. WHAT IS 802.16A 

WiMAX is such an easy term that people tend to use it for the 802.16 standards and technology themselves, although strictly it 

applies only to systems that meet specific conformance criteria laid down by the WiMAX Forum. The 802.16a standard for 2-11 

GHz is a wireless metropolitan area network (MAN) technology that will provide broadband wireless connectivity to Fixed, 

Portable and Nomadic devices.It can be used to connect 802.11 hot spots to the Internet, provide campus connectivity, and 

provide a wireless alternative to cable and DSL for last mile broadband access. The IEEE 802.16 MAC protocol was designed 

for point-to-multipoint broadband wireless access applications. It addresses the need for very high bit rates, both uplink (to the 

BS) and downlink (from the BS). Access and band- width allocation algorithms must accommodate hundreds of terminals per 

channel, with terminals that may be shared by multiple end users. The services required by these end users are varied in their 

nature and include legacy time-division multiplex (TDM) voice and data, Internet Protocol (IP) connectivity, and packetized 

voice over IP (VoIP). To support this variety of services, the 802.16 MAC must accommodate both continuous and bursty traffic. 

Additionally, these services expect to be assigned QoS in keeping with the traffic types. The 802.16 MAC provides a wide range 

of service types analogous to the classic asyn- chronous transfer mode (ATM) service categories as well as newer categories 

such as guaranteed frame rate (GFR). 

The 802.16 MAC protocol must also support a variety of backhaul requirements, including both asynchronous transfer mode 

(ATM) and packet-based protocols. Convergence sub layers are used to map the transport-layer-specific traffic to a MAC that is 

flexible enough to efficiently carry any traffic type. Through such features as payload header suppression, packing, and 

fragmentation, the convergence sub layers and MAC work together to carry traffic in a form that is often more efficient than the 

original transport mechanism. Issues of transport efficiency are also addressed at the interface between the MAC and the 

physical layer (PHY). For example, the modulation and coding schemes are specified in a burst profile that may be adjusted 

adaptively for each burst to each subscriber station. The MAC can make use of bandwidth-efficient burst profiles under 

favorable link conditions but shift to more reliable, although less efficient, alternatives as required to support the planned 99.999 

percent link availability. The request-grant mechanism is designed to be scalable, efficient, and self-correcting. The 802.16 

access system does not lose efficiency when resented with multiple connections per terminal, multiple QoS levels per terminal, 

and a large number of statistically multiplexed users. It takes advantage of a wide variety of mechanisms, balancing the stability 

of connectionless access with the efficiency of connection-oriented access. While extensive bandwidth allocation and QoS 

mechanisms are provided, the details of scheduling and reservation management are left unstandardized and provide an 

important mechanism for vendors to differentiate their equipment. Along with the fundamental task of allocating bandwidth and 

transporting data, the MAC includes a privacy sub layer that provides authentication of network access and connection estab-
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lishment to avoid theft of service, and it provides key exchange and encryption for data privacy. To accommodate the more 

demanding physical environment and different service requirements of the frequencies between 2 and 11 GHz, the 802.16a 

project is upgrading the MAC to provide automatic repeat request (ARQ) and support for mesh, rather than only point-to-

multipoint, network architectures 

III. WIMAX SPEED & RANGE 

WiMAX is expected to offer initially up to about 40 Mbps capacity per wireless channel for both fixed and portable applications, 

depending on the particular technical configuration chosen, enough to support hundreds of businesses with T-1 speed 

connectivity and thousands of residences with DSL speed connectivity. WiMAX can support voice and video as well as Internet 

data. WiMax developed to provide wireless broadband access to buildings, either in competition to existing wired networks or 

alone in currently unserved rural or thinly populated areas. It can also be used to connect WLAN hotspots to the Internet. 

WiMAX is also intended to provide broadband connectivity to mobile devices. It would not be as fast as in these fixed 

applications, but expectations are for about 15 Mbps capacity in a 3 km cell coverage area.With WiMAX, users could really cut 

free from today's Internet access arrangements and be able to go online at broadband speeds, almost wherever they like from 

within a MetroZone.WiMAX could potentially be deployed in a variety of spectrum bands: 2.3GHz, 2.5GHz, 3.5GHz, and 

5.8GHz. WiMAX operates on the same general principles as WiFi -- it sends data from one computer to another via radio 

signals. A computer (either a desktop or a laptop) equipped with WiMAX would receive data from the WiMAX transmitting 

station, probably using encrypted data keys to prevent unauthorized users from stealing access. The fastest WiFi connection can 

transmit up to 54 megabits per second under optimal conditions. WiMAX should be able to handle up to 70 megabits per second. 

Even once those 70 megabits is split up between several dozen businesses or a few hundred home users, it will provide at least 

the equivalent of cable-modem transfer rates to each user. The biggest difference isn't speed; it's distance. WiMAX outdistances 

WiFi by miles. WiFi's range is about 100 feet (30 m). WiMAX will blanket a radius of 30 miles (50 km) with wireless access.

 
Fig. 1: 

The increased range is due to the frequencies used and the power of the transmitter. Of course, at that distance, terrain, 

weather and large buildings will act to reduce the maximum range in some circumstances, but the potential is there to cover huge 

tracts of land. 

IV. WHY WIMAX? 

WiMAX can satisfy a variety of access needs. Potential applications include extending broadband capabilities to bring them 

closer to subscribers, filling gaps in cable, DSL and T1 services, WiFi, and cellular backhaul, providing last-100 meter access 

from fibre to the curb and giving service providers another cost-effective option for supporting broadband services. WiMAX can 

support very high bandwidth solutions where large spectrum deployments (i.e. >10 MHz) are desired using existing 

infrastructure keeping costs down while delivering the bandwidth needed to support a full range of high-value multimedia 

services. WiMAX can help service providers meet many of the challenges they face due to increasing customer demands without 

discarding their existing infrastructure investments because it has the ability to seamlessly interoperate across various network 

types. WiMAX can provide wide area coverage and quality of service capabilities for applications ranging from real-time delay-

sensitive voice-over-IP (VoIP) to real-time streaming video and non-real-time downloads, ensuring that subscribers obtain the 

performance they expect for all types of communications. WiMAX, which is an IP-based wireless broadband technology, can be 

integrated into both wide-area third-generation (3G) mobile and wireless and wireline networks allowing it to become part of a 

seamless anytime, anywhere broadband access solution. Ultimately, WiMAX is intended to serve as the next step in the 

evolution of 3G mobile phones, via a potential combination of WiMAX and CDMA standards called 4G. 



WiMax an Introduction  
(J4R/ Volume 02 / Issue 01 / 003) 

 

 All rights reserved by www.journalforresearch.org 
 

18 

V. FREQUENCY ISSUE 

WiMAX is specified for a large frequency range (10 to 66 GHz). However, specification is not the same as permission to use. 

There is no uniform global licensed spectrum for WiMAX. In the US, the biggest segment available is around 2.5 GHz, 

Elsewhere in the world; the most likely bands used will be around 3.5 GHz, 2.3/2.5 GHz, or 5 GHz, with  2.3/2.5 GHz probably 

being most important in Asia. It seems likely that there will be several variants of 802.16, depending on local regulatory 

conditions, even if everything but the underlying radio frequencies is the same. WiMAX equipment will not, therefore, be as 

portable as it might have been perhaps even less so than Wi-Fi, whose assigned channels in unlicensed spectrum vary little from 

jurisdiction to jurisdiction. In some areas of the world, the wide availability of UMTS (3G system) and a general desire for 

standardization has meant that spectrum has not been allocated for WiMAX: in July 2005, the EU-wide frequency allocation for 

WiMAX was blocked 

VI. CONCLUSION 

The WirelessMAN™ air interface specified in IEEE Standard 802.16 provides a platform for the development and deployment 

of standards based metropolitan area networks providing broadband wireless access in many regulatory environments. The 

standard is intended to allow for multiple vendors to produce interoperable equipment. However, it also allows for extensive 

vendor differentiation. For instance, the standard provides the base station with a set of tools to implement efficient scheduling. 

However, the scheduling algorithms that determine the overall efficiency will differ from vendor to vendor and may be 

optimized for specific traffic patterns. Likewise, the adaptive burst profile feature allows great control to optimize the efficiency 

of the PHY transport. Innovative vendors will introduce clever schemes to maximize this opportunity while maintaining 

interoperability with compliant subscriber stations. The publication of IEEE Standard 802.16 is a defining moment in which 

broadband wireless access moves to its second generation and begins its establishment as a mainstream alternative for broadband 

access. Through the dedicated service of many volunteers, the IEEE 802.16 Working Group succeeded in quickly designing and 

forging a standard based on forward-looking technology. IEEE Standard 802.16 is the foundation of the wireless metropolitan 

area networks of the next few decades. WiMAX will help ignite the wireless MAN industry by defining and conducting 

interoperability testing and labeling vendor systems with a "WiMAX Certified™" label once testing has been completed 

successfully 
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