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First generation:- 1.Almost all of the systems of this generation were Analog systems where voice was considered to be the main traffic.
 1.1G wireless networks used analog radio signals. Through 1G, a voice call gets modulated to a higher frequency of about 150MHz and up as it is transmitted between radio towers. This is done using a technique called Frequency-Division Multiple Access (FDMA).
 2.These systems could often be listened to by third parties.
 3.Drawbacks of 1G 1G compares unfavorably to its successors. It has low capacity, unreliable handoff, poor voice links, and no security at all since voice calls were played back in radio towers, making these calls susceptible to unwanted eavesdropping by third parties.
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1G standards.
 •Advanced Mobile Phone System.
 •Nordic Mobile Telephone (NMT)
 •Total Access Communication System (TACS)
 •Radiocom 2000.
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Second generation:-2G refers to second generation wireless telecommunication technology. While its predecessor, 1G, made use of analog radio signals, 2G uses digital radio signals.
 Based on what type of multiplexing (the process of combining multiple digital data streams into one signal) is employed, 2G technologies may be categorized by whether they are based on time division multiple access (TDMA) or code division multiple access (CDMA).
 Around 60% of the current market is dominated by standards. of second Generation.
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TDMA-based 2G standards
 It includes the following:
 •Global System for Mobile communications (GSM), used worldwide;
 • Integrated Digital Enhanced Network (IDEN), developed by Motorola and used in the United States and Canada;
 • Interim Standard 136 (IS-136) or Digital Advanced Mobile Phone System (D-AMPS), used in North and South America; and
 • Personal Digital Cellular (PDC), used in Japan.
 •IS-95, on the other hand, is CDMA-based. It was developed by Qualcomm, and is alternately known as TIA-EIA-95 or cdmaOne.
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ADVANTAGES OF 2G
 •2G cellphone units were generally smaller than 1G units, since they emitted less radio power.
 •Another advantage of 2G over 1G is that the battery life of a 2G handset lasts longer, again due to the lower-powered radio signals
 •2G also offered additional services such as SMS and e-mail.
 •Its lower power emissions also made 2G handsets safer for consumers to use.
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2G WirelessThe technology of most current digital mobile phonesFeatures includes:- Phone calls- Voice mail- Receive simple email messagesSpeed: 10kb/secTime to download a 3min MP3 song: 31-41 min
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2.5 Generation
 2.5G, which stands for "second and a half generation," is a cellular wireless technology developed in between its predecessor, 2G, and its successor, 3G.
 "2.5G" is an informal term, invented solely for marketing purposes, unlike "2G" or "3G" which are officially defined standards based on those defined by the International Telecommunication (ITU). The term "2.5G" usually describes a 2G cellular system combined with General Packet Radio Services (GPRS), or other services not generally found in 2G or 1G networks.
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GPRS is a service commonly associated with 2.5G technology. It has data transmission rates of 28 kbps or higher. Improved 2G networks (GPRS) manages to support few of applications like web browsing, emailing, video streaming, Multimedia messaging service etc. therefore GPRS can also be said that it is 2.5 generation technology.
 GPRS came after the development of the Global System for Mobile (GSM) service, which is classified as 2G technology, and it was succeeded by the development of the Universal Mobile Telecommunication Service (UMTS), which is classified as 3G technology.
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2.5G WirelessThe best technology now widely availableFeatures includes:- Phone calls/fax- Voice mail-Send/receive large email messages- Web browsings- Navigation/maps- New updatesSpeed: 64-144kb/secTime to download a 3min MP3 song: 6-9min
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Third generations:-
 •3G is the third generation of mobile phone standards and technology, superseding 2G, and preceding 4G.
 •To meet the growing demands in network capacity, rates required for high speed data transfer and multimedia applications, 3G standards started evolving.
 • It is based on the International Telecommunication Union (ITU) family of standards under the International Mobile Telecommunications programmer, IMT-2000.
 •3G technologies enable network operators to offer users a wider range of more advanced services.
 •Services include wide-area wireless voice telephony, video calls, and broadband wireless data, all in a mobile environment.
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3G WirelessCombines a mobile phone, laptop PC and TVFeatures includes:- Phone calls/fax- Global roaming- Send/receive large email messages- High-speed WebNavigation/mapsVideoconferencing- TV streaming- Electronic agenda meeting reminder.Speed: 144kb/sec-2mb/secTime to download a 3min MP3 song: 11sec-1.5min
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EDGE  EDGE, or the Enhanced Data Rate for Global Evolution, is the new mantra in the Global Internet Connectivity scene. EDGE is the new name for GSM 384. The technology was named GSM 384 because of the fact that it provided Data Transmission at a rate of 384 Kbps..Now, this is the most striking feature. EDGE, as being once a GSM technology, works on the existing GSM or the TDMA carriers, and enables them to many of the 3G services.
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With EDGE, the operators and service providers can offer more wireless data application, including wireless multimedia,e-mail (Web Based), Web Infotainment, and above all, the technology of Video Conferencing.
 Now all these technologies that were named earlier, were the clauses of the IMT-UMTS 3G Package. But, with EDGE, we can get all these 3G services on our existing GSM phones, which might just prove to be a boon to the user.
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•W-CDMA also known as UMTS •CDMA2000 •TD-CDMA / TD-SCDMA •UWC (often implemented with EDGE) •DECT
 STANDARDS USED IN THE 3G MOBILES ARE FOLLOWING
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IMT-2000 (International Mobile Telecommunications-2000)It is the term used by the International Telecommunications Union (ITU) for a set of globally harmonized standards for third generation (3G) mobile telecoms services and equipment. 3G services are designed to offer broadband cellular access at speeds of 2Mbps, which will allow mobile multimedia services to become possible.
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Code division multiple access (CDMA) is a channel access method utilized by various radio communication technologies. One of the basic concepts in data communication is the idea of allowing several transmitters to send information simultaneously over a single communication channel. This allows several users to share a bandwidth of different frequencies. This concept is called multiplexing.
 CDMA employs spread-spectrum technology and a special coding scheme (where each transmitter is assigned a code) to allow multiple users to be multiplexed over the same physical channel.
 By contrast, time division multiple access (TDMA) divides access by time, while frequency-division multiple access (FDMA) divides it by frequency.
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WIDEBAND CODE DIVISION MULTIPLE ACCESS (UNIVERSAL MOBILE TELECOMMUNICATIONS SYSTEM) WCDMA is a wideband spread-spectrum 3G mobile telecommunication air interface that utilizes code division multiple access .It provides simultaneous support for a wide range of services with different characteristics on a common 5MHz carrier.
 The term WCDMA also refers to one of the International Telecommunications Union's IMT-2000 standards, a type of 3G cellular network. WCDMA is the technology behind the 3G UMTS standard and is closely allied with the 2G GSM standard. It provides new service capabilities, increased network capacity and reduced cost for voice and data services.
 The term 'WCDMA Evolved' describes the evolution of WCDMA, addressing both operators' needs for efficiency and users' demands for enhanced experience and convenience. The first steps of this evolution are HSDPA and Enhanced Uplink.
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CDMA2000 Technologies CDMA2000 represents a family of standards and includes: CDMA2000 1X CDMA2000 1xEV-DO Technologies
 CDMA2000 1xEV-DO Rel 0 CDMA2000 1xEV-DO Rev A CDMA2000 1xEV-DO Rev B
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Evolution-Data Optimized or Evolution-Data only, abbreviated as EV-DO or EVDO and often EV, is a telecommunications standard for the wireless transmission of data through radio signals, typically for broadband Internet access. It uses multiplexing techniques including code division multiple access (CDMA) as well as time division multiple access (TDMA) to maximize both individual user's throughput and the overall system throughput. It is standardized by 3rd Generation Partnership Project 2 (3GPP2) as part of the CDMA2000 family of standards and has been adopted by many mobile phone service providers around the world – particularly those previously employing CDMA networks.
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CDMA2000 1xEV-DO Rel 0
 Broadband data: Provides a peak data rate of 2.4 Mbps in the forward link and 153 kbps in the reverse link in a single 1.25 MHz FDD carrierOffers an "always on" user experience Applications: Supports broadband data applications, such as broadband Internet or VPN access, MP3 music downloads, 3D gaming, TV broadcasts, video and audio downloads.
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A Packet Data Serving Node (PDSN) provides access to the Internet, intranets and applications servers for mobile stations utilizing a cdma2000 Radio Access
 PSTNThe public switched telephone network (PSTN) is the network of the world's public circuit-switched telephone networks
 VoIPVoice over Internet Protocol (VoIP) is a general term for a family of transmission technologies for delivery of voice communications over IP networks such as the Internet or other packet-switched networks. Other terms frequently encountered and synonymous with VoIP are IP telephony, Internet telephony, voice over broadband (VoBB), broadband telephony, and broadband phone.
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CDMA2000 Advantages
 •Superior Voice Clarity •High-Speed Broadband Data Connectivity
 •Low End-to-End Latency
 •Increased Voice and Data Throughput Capacity
 •Improved Security and Privacy
 •Lower Total Cost of Ownership (TCO)

Page 33
						

Time Division Code Division Multiple Access or
 Time Division Synchronous Code Division Multiple Access
 TD-CDMA, an acronym for Time-division - CDMA, is a channel access method based on using spread spectrum across multiple time slots.[1] It is shown that a mixture of TDMA and CDMA provides better quality of service for multimedia communications in terms of data throughput and voice/video quality.
 http://en.wikipedia.org/wiki/File:Cordless.phone.750pix.jpg
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TD-SCDMA is being pursued in the People's Republic of China by the Chinese Academy of Telecommunications Technology (CATT), Datang and Siemens AG, in an attempt not to be dependent on Western technology. This is likely primarily for practical reasons, other 3G formats require the payment of patent fees to a large number of Western patent holders [4].
 http://images.google.com/imgres?imgurl=http://rechargeguru.com/do/images/tata-logo.gif&imgrefurl=http://rechargeguru.com/do/index.php%3Fmain_page%3Dindex%26cPath%3D1_8&usg=__jIDtwWHrhzKX0rDhouGm4yo8ssw=&h=83&w=134&sz=4&hl=en&start=5&tbnid=uiAH1DS7nf4VsM:&tbnh=57&tbnw=92&prev=/images%3Fq%3Dtata%2Bmobile%2Blogo%26gbv%3D2%26hl%3Den%26sa%3DG
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TD-SCDMA uses the Time Division Duplex (TDD) mode,
 Time-division duplexing (TDD) is the application of time-division multiplexing to separate outward and return signals. It emulates full-duplex communication over a half-duplex communication link.
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Digital Enhanced Cordless Telecommunications
 DECT
 Digital Enhanced Cordless Telecommunications (DECT), known as Digital European Cordless Telephone until 1995, commonly used for domestic or corporate purposes. It is recognised by the ITU as fulfilling the IMT-2000 requirements and thus qualifies as a 3G system.
 http://en.wikipedia.org/wiki/File:Cordless.phone.750pix.jpg
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3G System Capabilities
 Capability to support circuit and packet data at high bit rates: • 144 kilobits/second or higher in high mobility (vehicular) traffic
 • 384 kilobits/second for pedestrian traffic • 2 Megabits/second or higher for indoor traffic
 Interoperability and roaming
 Common billing/user profiles:• Sharing of usage/rate information between service providers• Standardized call detail recording• Standardized user profiles
 Capability to determine geographic position of mobiles and report it to both the network and the mobile terminal

Page 38
						

THE EXPECTED GROWTH OF 3G IN INDIA
 India is seeing an unprecedented increase in the mobile users. According of one of the latest TRAI reports released in November 2008, the total number of mobile users in India has reached 325 million. In October 2008 alone, 10.42 million new subscribers added. These figures are bound to shoot up with the launch of 3G network.
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SERVICE PROVIDERS OF 3G IN INDIA
 Some of the major mobile players in India are BSNL mobile, Airtel mobile, Reliance mobile and Tata mobile. At one time Aircel mobile was leading the market; however, it has now lost the market share to BSNL mobile, Airtel mobile and other leading mobile players.
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3G ENABLED HANDSETS IN INDIA
 Here are the top ten 3G phones of 2009 and their price in Indian Rupees1. Nokia E 71 Rs. 19,700 2. Apple iphone 3G Rs. 298003. Samsung Pixon Rs.309994. Nokia N85 Rs.22,0005. Blackberry Bold Rs 349906. Blackberry Storm Rs 27990 (Only available bundled with Vodafone connection)7. LG Secret Rs. 220008. INQ 1 (Price not available)9. Sony Ericsson C905 Rs.31,00010. Samsung Omnia Rs.31,200
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3G in India by mid 2009 but with spectrum curbs
 With the Government issuing guidelines for 3G, high speed mobile downloads and live television on mobile will finally become a reality by middle of 2009. But customers in Delhi or Mumbai may not have much to look forward to.
 Due to spectrum constraints, there are merely three Global System for Mobile (GSM) operators that can offer 3G services. With one slot already reserved for MTNL and the other two open for global bids, customers in Delhi and Mumbai may end up missing the 3G bus if they don’t switch operators.
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If there is a supply constraint and demand excess, obviously there will be overbidding, which could make 3G very expensive in Delhi and Mumbai,“
 But analysts say it is unlikely that the big GSM players like Airtel and Vodafone will not bid aggressively to ensure they get 3G spectrums, primarily because most customers with an appetite for 3G are locked in the two networks.
 But customers in Tamil Nadu, Karnataka and Kerala could have as many as 10 operators to choose from.
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ADVANTAGES OF 3G TECHNOLOGY
 The Operations Utilizing the Technology
 Getting InfoFaster Speed
 On Price
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DISADVANTAGES•Expensive input fees for the 3G service licenses
 •Numerous differences in the licensing terms
 •Large amount of debt currently sustained by many
 •telecommunication companies, which makes it a challenge to build the necessary infrastructure for 3G
 •Lack of member state support for financially troubled operators Expense of 3G phones
 •Lack of buy-in by 2G mobile users for the new 3G wireless services GE
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Features of 3G
 Key features of 3G systems are a high degree of commonality of design worldwide, compatibility of services, use of small pocket terminals with worldwide roaming capability, Internet and other multimedia applications, and a wide range of services and terminals.
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Fourth Generation:-
 The 4G working group has defined the following as objectives of the 4G wireless communication standard:
 •High network capacity: more simultaneous users per cell
 •A nominal data rate of 100 Mbit/s while the client physically moves at high speeds relative to the station.
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•A data rate of at least 100 Mbit/s between any two points in the world,
 •Seamless connectivity and global roaming across multiple networks,
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•High quality of service for next generation multimedia support (real time audio, high speed data, HDTV video content, mobile TV, etc)
 •Interoperability with existing wireless standards, and In summary, the 4G system should dynamically share and utilize network resources to meet the minimal requirements of all the 4G enabled users.
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DRAWBACKS OF 4G TECHNOLOGY•Lack of coverage, because it is still a new service •High prices of 3G mobile services in some countries, including Internet access
 •Current lack of user need for 3G voice and data services in a hand-held device
 •High power usage
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TREND OF 4G TECHNOLOGY
 CONVERGENCE SERVICES
 Provide seamless and high-reliable and quality broadband mobile communication service without the space problem and terrestrial limitation
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4G CHARACTERISTICS
 Low costCoverage of Wide Area
 Wide Variety of Services Capability
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Download rates of 100Mbps, and upload rates of 50Mbps.
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Strengths in 4G:-4G visions take into account installed base and past investments
 -Strong position of telecommunications vendors expected in the marketplace
 - Faster data transmission and higher bit rate and bandwidth, allow morebusiness applications and commercialization
 - Has advantage for personalized multimedia communication tools
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Weakness in 4G:
 -No large user community for advanced mobile data applications yet
 -Growing divergence between telecommunications vendors and operators
 - Not possible to offer full internet experience due to limited speed andBandwidth
 - Comparatively higher cost to use and deploy infrastructure compared to other mobile generations
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Opportunities in 4G:
 -Evolutionary approach may yield opportunities for the 4G.
 - Sophisticated and mature commercialization of 4G technology wouldencourage more applications of e-commerce and m-commerce
 - Worldwide economy recover stimulates consumption and consumerconfidence, therefore bring in opportunities for telecommunication sections
 - It is expected and predicted that consumers will continue to replace handsetswith newer technology at a fast rate.
 - Desirable higher data capacity rates, the growth opportunity for 4G is verybright and hopeful
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Threats in 4G:
 -Faster rate of growth and developments in other region
 - Since 3G mobile is still in the market, it squeezes the market competition inthe mobile industry
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Conclusion:Availability could be years off4G’s predecessor, 3G wireless, is still taking off. The fourth-largest wireless-service provider, T-Mobile. So if 3G is just getting going, what does that mean for 4G? Opinions on when 4G services might be available differ. But if standards don’t come before 2015, as Gartner’s Redman predicts, true 4G services could come only after 2015.4G will open the door to a variety of mobile appsSome analysts agree there is no “killer app” for 4G today. But with the mobile speeds being proposed with 4G, customers could participate in live video conferences while on the go or access bandwidth-intensive applications.
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