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WiMAX Technology
		For a wire-free world

Abstract:

The main problems with broadband access today are that it is pretty expensive and it doesn't reach all areas. The main problem with WiFi access is that hot spots are very small, so coverage is sparse. What if there were a new technology that solved all of these problems? This new technology would provide: 
· The high speed of broadband service.
· Wireless rather than wired access, so it would be a lot less expensive than cable or DSL and much easier to extend to suburban and rural areas. 
· Broad coverage like the cell phone network instead of small WiFi hotspots.
       This system is actually coming into being right now, and it is called WiMAX.
WiMAX or Worldwide Interoperability for Microwave Access has emerged as the most promising wide-area wireless broadband technology in a short span of time. The technology is being adopted in a number of markets and is poised for dramatic growth in India as well. As it can cover relatively long distances, WiMAX has the potential to serve everything from low-density residential applications to enterprise customers. Many companies are closely examining WiMAX for "last mile" connectivity at high data rates. This could result in lower pricing for both home and business customers as competition lowers prices.
In areas without pre-existing physical cable or telephone networks, WiMAX will, it appears, be a viable alternative for broadband access that has been economically unavailable. Prior to WiMax, many operators have been using proprietary fixed wireless technologies for broadband services.
In this paper we will discuss about the WiMAX technology other technologies competing with it and the growth of this technology in India. 

History:

The US-based National Institute of Standards and Technology (NIST) initiated WiMAX in 1998, before being transferred to the IEEE 802.16 Working Group. The base standard 802.16-2004 was released in June 2004.





Introduction:

The WiMAX technology provides a wireless connectivity efficiently; it is essentially a technology solution to create wireless WAN and is meant to provide high-speed Internet and that is the real advantage of WiMAX.
As a technology WiMAX is growing rapidly. And due to the ease with which it can be deployed and maintained, it has the potential to become a unifying technology for rural and metro regions.











How does WiMAX work?

	The basic idea in WiMAX is to use high transmit power and focused signals, using directional antennas. The base standard operates in the 10 GHz to 60 GHz range. Thus, the risk of interference is very limited. Theoretically, a signal channel can 
provide data rates of up to 100 Mbps on both uplink and downlink. Operators can 
use multiple channels and provide bandwidths up to 350 Mbps. This significantly higher than all the existing Wi-Fi and cellular technologies, which can, at best, provide 100 Mbps, respectively?

	The base standard is meant to be a fixed wireless access for point-to-multipoint (PMP) connections. This means that a single WiMAX base station will be able to connect either an ISP or a public telephone network situated over a distance of 50 km. This also means that a single base station is able to distribute traffic to many subscriber stations that are either placed on rooftops or even indoors. PMP uses a scheduling mechanism that yields a high efficiency since stations transmit only their slots, thereby avoiding contention among stations. In addition to PMP, WiMAX also supports mesh mode networking, in which subscriber stations communicate directly with each other. This reduces the need for line of sight (LOS), as well as deployment costs.


WIMAX MESH NETWORK
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Other Technologies competing WiMAX:
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Standard
	
Bandwidth
	
Strength
	
Application

	
Wi-Fi
	
Up to 54 Mbps
	
High data rate 
	
Internet browsing,
PC networking,
File-transfer.


	
Blue tooth
	
1 Mbps
	
Inter-operability,
No cables required.

	
Wireless, USB,
Handset & Headset.


	
Zigbee
	
250 Kbps
	
Low battery life,
Low cost

	
Remote control,
Battery-operated products & Sensors.



	








HIPERMAN (High Performance Radio Metropolitan Area Network), the European alternative to WiMAX, is another technology that is sometimes considered a competitor to WiMAX. In fact, HIPERMAN is a standard created by the European Telecommunications Standard Institute’s (ETSI) Broadband Radio Access Networks (BRAN) group to provide wireless network communication in the 2-11 GHz bands across Europe and to other countries that follow the ETSI standard. It is thus equivalent to WiMAX. 

Applications of WiMAX:
 
· Connecting Wi-Fi hotspots with each other and to other parts of the Internet. 
· Providing a wireless alternative to cable and DSL (Digital Subscriber Line) for last mile (last km) broadband access. 
· Providing high-speed mobile data and telecommunications services (4G). 
· Providing a diverse source of Internet connectivity as part of a business continuity plan. That is, if a business has a fixed and a wireless internet connection they are unlikely to be affected by the same service outage. 
· Providing Nomadic connectivity. 
WiMAX in India:

Chennai-based Aircel Business Solutions (ABS) has launched wireless Internet services in the city with the help of WiMAX. The project is currently in its beta stage and the company has successfully conducted trials over the last year.

The Pune Municipal Corporation (PMC) has plans to cover 400 sq kilometres of the city with wireless connectivity. The project, “Unwired Pune”, will make use of a combination of both the WiMAX and Wi-Fi technologies. It is expected to be completed by 2007.

The recently merged Alcatel-Lucent alliance has decided to utilize India for manufacturing broadband and WiMAX equipment through a transfer of technology and contract manufacturing arrangement with state-owned ITI. This will happen at the ITI plant at Naini in Uttar Pradesh.  

Intel plans to start WiMAX trials in the next few months in several cities across India including in Mumbai, Delhi, Bangalore and Pune, the Daily News & Analysis reports.

A survey reveals that there will be around 13 million WiMAX subscribers in India by 2012.








WiMAX World:
                       

 The list of countries which have the WiMAX technology deployed in their country are as follows:
Australia, Austria, Azerbaijan, Brazil, Canada, Chile, Congo,Costa Rica, Croatia, Denmark, Estonia, Finland, France, Georgia, Italy, India, New Zealand,Nigeria,Paraguay, Russia, Slovakia, South Africa, United Kingdom,Ukraine,USA.


Austria:
· WiMAX Telecom holds 3.5GHz licences for the entire country. 
Azerbaijan:
· AZQTEL holds the 3.5 GHz license in Azerbaijan, and is deploying in Baku, Q1 of 2007, and a nationwide rollout throughout 2007. 
Costa Rica:
· QTEL has deployed a national long-haul backbone throughout the entire country. They are converting last mile access from older point-to-point systems to WiMAX beginning Q2 of 2007. 


Korea:
·  Korea's electronics and telecommunication industry spearheaded by Samsung Electronics and ETRI has developed its own standard, WiBro. In late 2004, Intel and LG Electronics have agreed on interoperability between WiBro and WiMAX.
Russia:
· Synterra WiMAX uses Nextnet Wireless' (acquired by  Motorola on Aug 29, 2006) equipment for its WiMAX network in Moscow region. Synterra holds 2.5-2.7GHz license valid until 2015. Unlimited Internet access plans start from $85 US per month. 


Barriers to WiMAX:

1. Initial investment is very high & Investment in existing infrastructure should be raised.
2. There are security concerns, since the data travels through air and not over wires also the 802.11 security specification is not well implemented by the IEEE.
3. Availability of licensed spectrum.



Conclusion:

A Future without cable:

           		In the future we expect to see an array of wireless systems, including 3G, Wi-Fi and WiMAX, tied together by the higher-layer standards like IMS (IP Multimedia System). Integrating those technologies in a way that allows a wide range of devices to move transparently across networks won’t be easy, but as standards evolve, that hope is likely to be realized. WiMAX may have its competitors but at the moment, it is the technology most likely to make the world really 'Wire-Free’. 
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