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Soon everyone will have high speed internet on their cell phones. This will enable instant access to e-mail and will allow fast, high quality video downloads. Moreover, all of these features will be attainable at a cheaper cost than current internet service. 

Currently 2G Technology (GSM), or second generation technology, is widely used worldwide for cell phone networks. The problem with 2G technology is that the data rates are limited. This makes it inefficient for data transfer applications such as video conferencing, music or video downloads. To increase the speed, various new technologies have been in development. One of these, 4G technology, is mainly made up of high-speed wireless networks designed to carry data, rather than voice or a mixture of the two. 4G transfers data to and from mobile devices at broadband speeds – up to100 Mbps moving and 1Gbps while the phone is stationary. In addition to high speeds, the technology is more robust against interference and tapping guaranteeing higher security. This innovative technology functions with the aid of VoIP, IPv6, and Orthogonal frequency division multiplexing (OFDM). 

Unlike the 3G networks, which are a mix of circuit switched and packet switched networks, 4G will be based on packet switching only (TCP/IP). This will allow low-latency data transmission. Also we deal with the 4G`s WiMax technology surviving in the broadband world of today Furthermore, the use of IP to transfer information will require IPv6 to facilitate the use of more cell phone devices. 

During our presentation, we will give an overview of the various generations of mobile device technologies preceding 4G. We will focus on the differences between these technologies and the improvements and progress made throughout the years. This description will be followed by reasons for development of 4G. Furthermore, we will discuss the technical aspects of 4G and how it functions, as well as the way it can lead to future innovations in cellular and communication technology. We will conclude our presentation with some future implications and the possible evolution of 4G technology.
I. INTRODUCTION TO 4G WIRELESS TECHNOLOGY

There is a great buzz in the world of wireless communications. Everyone is talking about 4G. What exactly is 4G, and how will it impact us?4G is just the short acronym for Fourth Generation technology for mobile communications. 4G is the “next” generation technology that will be used by cellular phone companies and internet service providers to deliver superior quality video and data apart from voice.

Interestingly, the 3G (third generation) technology is not yet operational in most countries. Many like India for example are using the 2.5 G technologies for mobile or cell phones.

4G will be a fully IP-based integrated system of systems and network of networks achieved after the convergence of wired and wireless networks as well as computer, consumer electronics, communication technology, and several other convergences that will be capable of providing  100 Megabits/s and 1 Gigabits/s, respectively, in outdoor and indoor environments with end-to-end quality of service and high security, offering any kind of services anytime, anywhere, at affordable cost and one billing.
II.Wireless System Evolution


A.First generation: Almost all of the systems from this generation were analog systems where voice was considered to be the main traffic. These systems could often be listened to by third parties. Some of the standards are NMT, AMPS, Hicap, CDPD, Mobitex and DataTac


B.Second generation: All the standards belonging to this generation are commercial centric and they are digital in form. Around 60% of the current market is dominated by European standards. The second generation standards are GSM, iDEN, D-AMPS, IS-95, PDC, CSD, PHS, GPRS, HSCSD, and WiDEN.


C.Third generation: To meet the growing demands in the number of subscribers (increase in network capacity), rates required for high speed data transfer and multimedia applications, 3G standards started evolving. The systems in this standard are basically a linear enhancement of 2G systems.
They are based on two parallel backbone infrastructures, one consisting of circuit switched nodes, and one of packet oriented nodes. The ITU defines a specific set of air interface technologies as third generation, as part of the IMT-2000 initiative.
Currently, transition is happening from 2G to 3G systems. As a part of this transition, lots of technologies are being standardized. From 2G to 3G: 2.75G - EDGE and EGPRS, 3G - CDMA 2000,W-CDMA or UMTS (3GSM), FOMA, 1xEV-DO/IS-856, TD-SCDMA, GAN/UMA. Similarly from 3G to 4G: 3.5G - HSDPA, HSUPA, Super3G - HSOPA/LTE.

D.Fourth generation: According to the 4G working groups, the infrastructure and the terminals of 4G will have almost all the standards from 2G to 4G implemented. Even though the legacy systems are in place to be adopted in 4G for the existing legacy users, going forward the infrastructure will however only be packet based, all-IP. Also, some proposals suggest having an open platform where the new innovations and evolutions can fit. The technologies which are being called as 4G though not officially are as follows: WiMax, WiBro, 3GPP Long Term Evolution and 3GPP2 Ultra Mobile Broadband.

III. TECHNICAL DEFINITION OF 4G


The approaching 4G (fourth generation) mobile communication systems are projected to solve still-remaining problems of 3G (third generation) systems and to provide a wide variety of new services, from high-quality voice to high-definition video to high-data-rate wireless channels.

The term 4G is used broadly to include several types of broadband wireless access communication systems, not only cellular telephone systems. One of the terms used to describe 4G is MAGIC—Mobile multimedia, anytime anywhere, Global mobility support, Integrated wireless solution, and Customized personal service. As a promise for the future, 4G systems, that is, cellular broadband wireless access systems have been attracting much interest in the mobile communication arena. The 4G systems not only will support the next generation of mobile service, but also will support the fixed wireless networks. This paper presents an overall vision of the 4G features, framework, and integration of mobile communication. The features of 4G systems might be summarized with one word integration. The 4G systems are about seamlessly integrating terminals, networks, and applications to satisfy increasing user demands. The continuous expansion of mobile communication and wireless networks shows evidence of exceptional growth in the areas of mobile subscriber, wireless network access, mobile services, and applications.
	

	Table 1. Short History of Mobile Telephone Technologies 
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	1G
	2G
	2.5G
	3G
	4G

	Design Began
	1970
	1980
	1985
	1990
	2000

	
	
	
	
	
	

	Implementation
	1984
	1991
	1999
	2002
	2010?



	Service
	Analog voice,
	Digital voice,
	Higher capacity,
	Higher capacity,
	Higher capacity,

	
	synchronous data
	short
	packetized data
	broadband data
	completely IP-

	
	to 9.6 kbps
	messages
	
	up to 2 Mbps
	oriented, multimedia, data to hundreds

	
	
	
	
	
	of megabits



	Standards
	AMPS, TACS,
	TDMA, CDMA,
	GPRS, EDGE,
	WCDMA,
	Single standard

	
	NMT, etc.
	GSM, PDC
	1xRTT
	CDMA2000
	

	Data Bandwidth


	1.9 kbps
	14.4 kbps
	384 kbps
	2 Mbps
	200 Mbps



	Multiplexing
	FDMA
	TDMA, CDMA
	TDMA, CDMA
	CDMA
	CDMA?

	
	PSTN
	PSTN
	PSTN,
	
	Internet

	Core Network
	
	
	packet network
	Packet network
	


Legend:
1xRTT = 2.5G CDMA data service up to 384 kbps
AMPS = advanced mobile phone service

CDMA = code division multiple access

EDGE = enhanced data for global evolution

FDMA = frequency division multiple access

GPRS = general packet radio system

GSM = global system for mobile

NMT = Nordic mobile telephone

PDC = personal digital cellular

PSTN = pubic switched telephone

TACS = total access communications

TDMA = time division multiple

WCDMA = wideband CDMA

IV. 4G MOBILE COMMUNICATION 

This new generation of wireless is intended to complement and replace the 3G systems, perhaps in 5 to 10 years. Accessing information anywhere, anytime, with a seamless connection to a wide range of information and services, and receiving a large volume of information, data, pictures, video, and so on, are the keys of the 4G infrastructures. 
The future 4G infrastructures will consist of a set of various networks using IP (Internet protocol) as a common protocol so that users are in control because they will be able to choose every application and environment. Based on the developing trends of mobile communication,
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4G will have broader bandwidth, higher data rate, and smoother and quicker handoff and will focus on ensuring seamless service across a multitude of wireless systems and networks. The key concept is integrating the 4G capabilities with all of the existing mobile technologies through advanced technologies.

Application adaptability and being highly dynamic are the main features of 4G services of interest to users. These features mean services can be delivered and be available to the personal preference of different users and support the users' traffic, air interfaces, radio environment,

and quality of service. Connection with the network applications can be transferred into various forms and levels correctly and efficiently. The dominant methods of access to this pool of information will be the mobile telephone, PDA, and laptop to seamlessly access the voice communication, high-speed information services, and entertainment broadcast services. Figure 1 illustrates elements and techniques to support the adaptability of the 4G domain.
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The fourth generation will encompass all systems from various networks, public to private; operator-driven broadband networks to personal areas; and ad hoc networks. The 4G systems will interoperate with 2G and 3G systems, as well as with digital (broadband) broadcasting systems. In addition, 4G systems will be fully IP-based wireless Internet. 

This all-encompassing integrated perspective shows the broad range of systems that the fourth generation intends to integrate, from satellite broadband to high altitude platform to cellular 3G and 3G systems to WLL (wireless local loop) and FWA (fixed wireless access) to WLAN (wireless local area network) and PAN (personal area network), all with IP as the integrating mechanism.

With 4G, a range of new services and models will be available. These services and models need to be further examined for their interface with the design of 4G systems. Figures 2 and 3 demonstrate the key elements and the seamless connectivity of the networks.
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V.Pre-4G Wireless Standards

According to a Visant Strategies study there will be multiple competitors in this space, and gave the following projections:

1. WiMAX - 7.2 million units by 2010 (May include fixed and mobile) 

2. Flash-OFDM - 13 million subscribers in 2010 (only Mobile) 

3. 3GPP Long Term Evolution of UMTS in 3GPP - valued at US$2 billion in 2010 (~30% of the world population) 

4. UMB in 3GPP2 

5. IEEE 802.20 
VI. WiMAX – THE NEW 4G TECHNOLOGY
	WiMAX (World Interoperability for Microwave Access, Inc.), is being touted as the prime 4G technology. It will allow cell phone users to download data at broadband speeds. Use their cell phones just like an efficient and fast computer.
The main advantages of WIMAX are

· 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 switching 
· Broad coverage like the cell phone network instead of small WiFi hotspots 

Thus the chief technologies used in 3G and 4G would be Wi-Fi and WIMAX. 4G is poised to take the world of mobile communications by storm. 


VII. INTRODUCTION TO WiMAX

WiMAX, the Worldwide Interoperability for Microwave Access, is a telecommunications       4G 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 WirelessMAN. WiMAX allows a user, for example, to browse the Internet on a laptop computer without physically connecting the laptop to a wall jack. 
The name WiMAX was created by the WiMAX Forum, which was formed in June 2001 to promote conformance and interoperability of the standard. The forum describes WiMAX as "a standards-based technology enabling the delivery of last mile wireless broadband access as an alternative to cable and DSL." A depicted representation of the WiMax 4G technology is presented.

VIII. USE IN Broadband Access

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 price.                                                                                                                                               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.

WiMAX subscriber units are available in both indoor and outdoor versions from several manufacturers. Self install indoor units are convenient, but the subscriber must be significantly closer to the WiMAX base station than with professionally installed units. As such, indoor installed units require a much higher infrastructure investment as well as operational cost (site lease, backhaul, maintenance) due to the high number of base stations required to cover a given area. Indoor units are comparable in size to a cable modem or DSL modem. Outdoor units allow for the subscriber to be much further away from the WiMAX base station, but usually require professional installation. Outdoor units are roughly the size of a textbook, and their installation is comparable to a residential satellite dish.
IX. Mobile applications

Some cellular companies are evaluating WiMAX as a means of increasing bandwidth for a variety of data-intensive applications; indeed, Sprint Nextel has announced in mid-2006 that it will be investing about US$ 3 billion in a WiMAX technology build out over the next few years.

In line with these possible applications is the technology's ability to serve as a high bandwidth "backhaul" for Internet or cellular phone traffic from remote areas back to an internet backbone. Although the cost-effectiveness of WiMAX in a remote application will be higher, it is not limited to such applications, and may be an answer to reducing the cost of T1/E1 backhaul as well. Given the limited wired infrastructure in some developing countries, the costs to install a WiMAX station in conjunction with an existing cellular tower or even as a solitary hub are likely to be small in comparison to developing a wired solution. Areas of low population density and flat terrain are particularly suited to WiMAX and its range. 
For countries that have skipped wired infrastructure as a result of inhibitive costs and unsympathetic geography, WiMAX can enhance wireless infrastructure in an inexpensive, decentralized, deployment-friendly and effective manner. 

X. WiMax vs Wi-Fi

· The WiMAX specification provides symmetrical bandwidth over many kilometers and range with stronger encryption (TDES or AES) and typically less interference. Wi-Fi is short range (approximately 10's of metres) has WEP or WPP encryption and suffers from interference as in metropolitan areas where there are many users. 

· Wi-Fi Hotspots are typically backhauled over ADSL in most coffee shops therefore Wi-Fi access is typically highly contended and has poor upload speeds between the router and the internet. 
· It provides connectivity between network endpoints without the need for direct line of sight in favorable circumstances. The non-line-of-sight propagation (NLOS) performance requires the .16d or .16e revisions, since the lower frequencies are needed. It relies upon multi-path signals, somewhat in the manner of 802.11n. 
X.A Limitations

A commonly held misconception is that WiMAX will deliver 70 Mbit/s, over 70 miles (112.6 kilometers). Each of these is true individually, given ideal circumstances, but they are not simultaneously true. In practice this means that in Line of sight environments you could deliver symmetrical speeds of 10Mbps at 10Km but in Urban Environments it is more likely that 30% of installations may be Non Line of sight and therefore Users may only receive 10Mbps over 2Km. WiMAX has some similarities to DSL in this respect, where one can either have high bandwidth or long reach, but not both simultaneously. The other feature to consider with WiMAX is that available bandwidth is shared between users in a given radio sector, so if there are many active users in a single sector, each will get reduced bandwidth. However, unlike SDSL where contention is very noticeable at a 5:1 ratio if you are sharing your connection with a large media firm for example WiMax does not have this problem. Typically each cell has a 100Mbps backhaul so there is is no contention here. On the radio side in practice many users will have a range of 2,4,6,8 or 10Mbps services and the bandwidth can be shared. If the network becomes busy the business model is more like GSM or UMTS than DSL in that it is easy to predict the capacity requirements as you sign more customers and additional radio cards can be added on the same sector to increase the capacity. 
X.B. MERITS AND IMPACTS OF 4G TECHNOLOGY

· More affordable communication services.
· One device can communicate with all vs. many devices communicating with some devices.
· TV, internet, phone, radio, home environment sensors all reachable through one device and the cell phone`s Streaming  video transfers.

· InterNet Accessing techniques through broadband and GPRS activated mobile access.
· Increase in social networking, invasion of privacy, security concerns

· Increase in regulation likely (i.e. no driving and using a cell phone)
X1. CONCLUSION

As the history of mobile communications shows, attempts have been made to reduce a number of

technologies to a single global standard. Projected 4G systems offer this promise of a standard that can be embraced worldwide through its key concept of integration. Future wireless networks will need to support diverse IP multimedia applications to allow sharing of resources among multiple users. There must be a low complexity of implementation and an efficient means of negotiation between the end users and the wireless infrastructure. The WiMax technology thereby developed as a pre-release of the fourth generation technology paved a successful path and would be rendered for its enhancement as depicted. The fourth generation promises to fulfill the goal of PCC (personal computing and communication)—a vision that affordably provides high data rates everywhere over a wireless network.
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