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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. 
2. 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). 
3. These systems could often be listened to by third parties. 
4. 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. 

1G standards.
Advanced Mobile Phone System 
(AMPS) was a 1G standard used in the United States.

Nordic Mobile Telephone (NMT) was a 1G standard used in Nordic countries (Denmark, Finland, Iceland, Norway and Sweden), as well as in its neighboring countries Switzerland and Netherlands, Eastern Europe, and Russia.

Italy used a telecommunications system called RTMI
Radio Telefono Mobile Integrato.
In the United Kingdom, Total Access Communication System (TACS) was used.

France used Radiocom 2000.

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.


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.
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. Since it transmitted data through digital 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. 


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.
GPRS is a service commonly associated with 2.5G technology. It has data transmission rates of 28 kbps or higher.
 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.
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. 


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.
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Mobile Station (MS)
Mobile Equipment
· Fixed
· Portable
· International Mobile Equipment Identity (IMEI) number
· Subscriber Identity Module (SIM)
· Personal Identification Number (PIN)
· International Mobile Subscriber Identity (IMSI) number
· Enables access to subscribed services
· Smart card
Base Transceiver Station - BTS
· Usually referred to as the Base Station
· Provides the interface to the network for the MS
· Handles all communications with the MS
· “intelligence” now deployed on MS
· for example, when to perform a handover
· Transmitting power determines cell size 
Base Station Controller - BSC
· Controls Base Stations
· up to several hundred depending on manufacturer
· Manages radio channels
· allocation and release
· Coordinates Handover
· Physical location may vary
· Abis interface
· between BSC and BTS
Mobile Switching Centre (MSC)
· Performs all switching/exchange functions
· Handles
· registration
· authentication
· location updating
· A GSM network must have at least one MSC
· May connect to other networks
· Gateway MSC (GMSC)
· Administrative information for all subscribers
Home Location Register (HLR)
· IMSI number
· actual phone number
· permitted supplementary services
· current location i.e. which VLR subscriber is currently registered with
· One HLR per GSM PL
GPRS
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	GPRS NSS	
· Two new nodes introduced for packet data
·  Serving GPRS Support Node (SGSN)
· handles all packet data for the appropriate geographic area
· monitors GPRS users
· handles security and access control
· may be regarded as the packet switched equivalent of the circuit-switched MSC
·  Gateway GPRS Support Node (GGSN)
· internetworking functionality
· routes incoming data to correct SGSN
· translates between different protocols and formats
·  Details of data services added to HLR

 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. It consists of the 8 pattern time slot, and the speed could be achieved when all the 8 time slots were used. The idea behind EDGE is to obtain even higher data rates on the current 200 KHz GSM carrier, by changing the type of the modulation used.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.
Although EDGE will have a little technical impact, since its fully based on GSM or the TDMA carriers, but it might just get an EDGE over the upcomming technologies, and ofcourse, the GPRS. 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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STANDARDS USED IN THE 3G MOBILES ARE FOLLOWING  

· W-CDMA also known as UMTS 
· CDMA2000 
· TD-CDMA / TD-SCDMA 
· UWC (often implemented with EDGE) 
· DECT 
· WIMAX 
	 
IMT-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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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. 

Code division multiple access (CDMA) is a channel access method utilized by various radio communication technologies. It should not be confused with the mobile phone standards called cdmaOne and CDMA2000 (which are often referred to as simply "CDMA"), which use CDMA as an underlying channel access method.
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. CDMA is a form of "spread-spectrum" signaling, since the modulated coded signal has a much higher data bandwidth than the data being communicated.
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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 




				CDMA2000 
It  is a hybrid 2.5G / 3G technology of mobile telecommunications standards that use CDMA, a multiple access scheme for digital radio, to send voice, data, and signalling data (such as a dialed telephone number) between mobile phones and cell sites. CDMA2000 is considered a 2.5G technology in 1xRTT and a 3G technology in EVDO. CDMA2000 is also known as IS-2000.	
			
Even though "W-CDMA" and "CDMA2000" both have "CDMA" in their names, they are completely different systems using different technologies. However, it is hoped that mobile devices using the two systems will be able to talk to each other. 
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CDMA2000-1xEVDO System Architecture (Basic)
· BTS: Base Station, which creates a single cell
· BSC: Base Station Controller, which controls roaming and channel allocations amongst various BSTs and is also referred to as a Radio Network Controller (RNC).
· MSC: Mobile Switching Center, which performs the telephony switching functions  and is usually connected to an SS7 network.
· PDSN: Packet Data Serving Node, maintains IP communications between all MNs and the Packet Data Network (PDN), which in this diagram is the Internet.

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 carrier
Offers 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. 

		
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. 
A Packet Data Serving Node (PDSN) provides access to the Internet, intranets and applications servers for mobile stations utilizing a cdma2000 Radio Access
The public switched telephone network (PSTN) is the network of the world's public circuit-switched telephone networks
Voice 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. 

			Key features of CDMA2000 are: 
· Leading erformance.
· Efficient use of spectrum.
· Support for advanced mobile services.
· Devices selection. 
· Seamless evolution path .
· Flexibility .
		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) 


        Time Division Code Division Multiple Access 
			Or
Time Division Synchronous Code    
             Divi\sion  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.
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].

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. Time-division duplex has a strong advantage in the case where there is asymmetry of the uplink and downlink data rates. As the amount of uplink data increases, more communication capacity can be dynamically allocated, and as the traffic load becomes lighter, capacity can be taken away. The same applies in the downlink direction.

In January 2009 the Ministry of Industry and Information Technology (MIIT) in China took the unusual step of assigning licences for 3 different third-generation mobile phone standards to three carriers in a long-awaited step that is expected to prompt $41 billion in spending on new equipment. The Chinese-developed standard, TD-SCDMA, was assigned to China Mobile, the world's biggest phone carrier by subscribers. That appeared to be an effort to make sure the new system has the financial and technical backing to succeed. Licences for two existing 3G standards, WCDMA and CDMA-2000, were assigned to China Unicom and China Telecom, respectively. Third-generation, or 3G, technology supports Web surfing, wireless video and other services and the start of service is expected to spur new revenue growth. 
						DECT
Digital Enhanced Cordless Telecommunications (DECT), known as Digital European Cordless TelephonE until 1995, is an ETSI standard for digital portable phones (cordless home telephones), 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. Within the IMT-2000 group of technologies, DECT is referred to as IMT-2000 Frequency Time (IMT-FT)                                                                                                                              [image: http://upload.wikimedia.org/wikipedia/commons/thumb/1/1d/Cordless.phone.750pix.jpg/250px-Cordless.phone.750pix.jpg]
DECT was developed by ETSI but has since been adopted by many countries all over the world. The original DECT frequency band (1880 MHz–1900 MHz) is used in all countries in Europe. Outside Europe, it is used in most of Asia, Australia and South America. In the United States, the Federal Communications Commission in 2005 changed channelization and licensing costs in a nearby band (1920 MHz–1930 MHz, or 1.9 GHz), known as Unlicensed Personal Communications Services (UPCS), allowing DECT devices to be sold in the U.S. with only minimal changes. These channels are reserved exclusively for voice communication applications and therefore are less likely to experience interference from other wireless devices such as baby monitors and wireless networks.
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THE 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.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. 

With 3G network, mobile internet will have its internet capabilities enhanced and we will be able to have mobile broadband. BSNL mobile is planning to launch 3G network in January 2009. Airtel is expected to follow suit with 3G network. Airtel has already launched the Apple 3G iPhone in India in August 2008. 

With so much of competition in the mobile telecom industry, we can expect the tariffs for mobile broadband network from BSNL broadband, Airtel broadband and other leading players to be highly competitive. We can expect a great reception from the Indian mobile consumers. Mobile broadband is bound to change the entire internet experience. People who are currently using GPRS connection to surf the internet while they are on the move using their mobile phones, PDAs and Laptops know how convenient it is to have ‘internet on the move’. You can accomplish a lot of work even as you move from one place to the other and your business will not suffer because you are travelling. However, one of the pains of using GPRS connection is their painfully slow connections. We can over come these internet speed issues with 3G mobile network. We can enjoy internet at the speed of broadband not only at our homes and offices we can enjoy high-speed internet connections even while travelling. 

Most of us are closely following the announcements from all leading mobile players in India on their efforts to bringing 3G network to the Indian mobile community. It is rather surprising to note why Airtel who brought a revolution in the mobile industry, competitive rates and excellent services have not managed to launch 3G service yet. 

All those who have been waiting for the 3G network in India has reached the state of frustration as there is no word from the telecom department regarding when exactly we will be able to enjoy mobile broadband in India except for the occasional remarks from the leading mobile players in India such as BSNL mobile. Though BSNL mobile has plans to launch 3G network in January 2009, we can never be sure when exactly this will be realized. Interestingly, not many international players are interested in bidding in the 3G network auctions. However, if international players come in there will be an increased competition in the industry that will work for the advantage of the end users in terms of better-priced 3G solutions. 

3G ENABLED HANDSETS IN INDIA

Here are the top ten 3G phones of 2009 and their price in Indian Rupees
1. Nokia E 71 Rs. 19,700 
2. Apple iphone 3G Rs. 29800
3. Samsung Pixon Rs.30999
4. Nokia N85 Rs.22,000
5. Blackberry Bold Rs 34990
6. Blackberry Storm Rs 27990 (Only available bundled with Vodafone connection)
7. LG Secret Rs. 22000
8. INQ 1 (Price not available)
9. Sony Ericsson C905 Rs.31,000
10. Samsung Omnia Rs.31,200
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.
But customers in Tamil Nadu, Karnataka and Kerala could have as many as 10 operators to choose from. 
"Subject to the availability of 3G spectrum, we will have five operators to start with and gradually we may go up to having ten operators. In Mumbai and Delhi, however, we can only have 2-3 operators,” Communications and IT Minister D Raja said.
Even private GSM operators admit that limited spectrum will lead to overbidding and could render 3G services unaffordable.
"If there is a supply constraint and demand excess, obviously there will be overbidding, which could make 3G very expensive in Delhi and Mumbai," Director General, Cellular Operators Association of India (COAI), T V Ramachandran cautions.
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.





ADVANTAGES OF 3G TECHNOLOGY
3G has supplied a fresh way of living amongst cellular phone and handset users with consumers rapidly getting on the bandwagon and putting money into 3G-powered devices and tools. 3G can alter the way in which you look at network, with the various features as well as effects. You could move forward and take advantage of the highest details as well as tools by understanding the operations and applications of the system, as well as the current networks.
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The Operations
Individuals can perform many operations such as sending information and data and getting these via wireless access. You can obtain information no matter the time and location. 3G is the current mobile technology and is currently the most rapidly growing host among mobile handsets, giving you the greater speeds, in comparison to other technologies that preceded it.
You are able to have faster connection, audio entertainment with greater quality and faster Internet access. You also receive the advantages of video calling because of the greater speed, enjoying phone calls to family as well as friends all over the world with the video calling feature. The caliber and clarity are enhanced, with the ability usable provided the two parties are employing the 3G innovations.
Utilizing the Technology
People may utilize their phones and allow them to work as a modem for their computer to mail and send necessary documents. Downloading audio tracks as well as games would be a lot quicker compared to older technologies. The tech additionally allows extremely quick downloads, so you need only a couple minutes to download albums and movie clips.
Getting Info
Obtaining info is among of the best features of 3G technology which means you can also watch the latest news and newspaper headlines, receiving information such as weather reports, sports news and even economy related information. You have the ability to acquire the latest scores in an ongoing baseball match and other favorite sports or shows. The improved caliber of facilities as well as speed of 3G devices may permit you to see music clips as well as film clips with very clear photographs, when held in comparison to 2.5G technology devices.
Faster Speed
Using 3G technology, you get to enjoy data transmission speed leading up to 2Mbps, providing you have a phone stationary. It additionally provides you heightened level of connectivity as well as greater networking, in addition to noise resistance. The tech has raised the bit rate, allowing service providers to give high speed Internet capabilities, greater call numbers and lot of the multimedia apps that can be given to the consumers. All of the facilities can be given to the customers based on the data quantity sent and not upon the time used for the service, so the services given to customers are more inexpensive.
On Price
In spite of the new speeds and capabilities of 3G tech, the costs of handsets are relatively the same, with the most recent types, though, being priced higher to those featuring 2.5G, although Internet bargains are around.
Disadvantages of 3G technology
· 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 
Fourth Generation:-

The 4G working group has defined the following as objectives of the 4G wireless communication standard:
· A spectrally efficient system (in bits/s/Hz and bits/s/Hz/site), 
· 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, and 1 Gbit/s while client and station are in relatively fixed positions as defined by the ITU-R,
· A data rate of at least 100 Mbit/s between any two points in the world,
· Smooth handoff across heterogeneous networks
· Seamless connectivity and global roaming across multiple networks,
· 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 
· An all IP, packet switched network
In summary, the 4G system should dynamically share and utilize network resources to meet the minimal requirements of all the 4G enabled users

SWOT ANALYSIS OF 4G


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 more
business applications and commercialization
- Has advantage for personalized multimedia communication tools
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 and
Bandwidth
- Comparatively higher cost to use and deploy infrastructure compared fast
mobile generation
Opportunities in 4G:
· Evolutionary approach may yield opportunities for the 4G.
- Sophisticated and mature commercialization of 4G technology would
encourage more applications of e-commerce and m-commerce
- Worldwide economy recover stimulates consumption and consumer
confidence, therefore bring in opportunities for telecommunication sections
- It is expected and predicted that consumers will continue to replace handsets
with newer technology at a fast rate.
- Desirable higher data capacity rates, the growth opportunity for 4G is very
bright and hopeful
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 in
the mobile industry
Conclusion 
As we come up with the SWOT analysis out of this 4G technology, it is inevitable  that 4G would completely replace 3G in a long run. Nevertheless, 4G and 3Gtend to keep a co-competitive relationship in a short run. In order for 4G to grow in the future market, it is unavoidable to compete with 3G and acquire 3G’s customers.




Future of 3G and 4G networks

Like any new technological development, 4G is a lot closer than you think. Tests are already underway and some battle lines are being drawn with regards to how the market for these services will emerge. This development is on track to coincide with the equally rapid development of real time systems like Twitter and Google Wave. What is likely to emerge are services that create instantaneous streams to deliver and share not just text and hyperlinks, but video, audio, whiteboarding and files. This will be:
a) Faster
b) From a static or mobile device
c) With more reliable synchronization via the cloud
d) Easily archivable and searchable
Even more exciting is the continued evolution in hardware and always on devices. Taking the iPhone as an example, it’s gyroscope has redefined gaming and sent the experience into a much more physical dimension. The Wii is another case, even being used as part of physical therapy regimens. 
The near future will bring devices that rapidly stream real time data that can be manipulated physically via mobile devices around the world. This data will be searchable and archivable via the cloud. Data will also be semantically organized and re-configurable into other views that reveal insights for business owners and managers. 
With all of the possibilities that this brings, planning for the roll out of these technologies requires a broad knowledge of what will become available, but it also requires significant focus because, taking Twitter as an example, the most compelling applications often use a subset of what is available. Technologically, Twitter is not particularly complex, but it has met a human need. 
4G will provide the playing field for the next Twitter or Facebook, provided that a developers and entrepeneurs are able to ask the right questions and stay focused on meeting human needs, rather than geeking out. 
More importantly, is poses the questions that need to be asked by anyone who will be taking part in that space. It is important to remember that 4G, beyond being a mobile technology, will be a convergence of technologies. Desktop, remote, mobile, and new interfaces will continue to make it impossible to focus on one single type of device for anyone hoping to compete in the next several years. 



DIFFERENCES BETWEEN 3G AND 4G TECHNOLOGIES
There has been more talk about 4G (fourth generation) mobile broadband recently and Nokia Siemens Networks (NSN's) has announced that the first 4G field trials have been completed in Berlin.

As 4G seems to have taken a step closer to reality, I decided to do some research and find out what advantages 4G may offer over 3G. The specifications for 4G are not standardized yet but the following 3G vs 4G table gives an idea of what 4G is likely to provide. 

	
Technology

	3G

	4G



	
Frequency band

	1.8 - 2.5GHz

	2 - 8GHz



	
Bandwidth

	5-20MHz

	5-20MHz



	
Data rate

	Up to 2Mbps

	100Mbps moving - 1Gbps stationary



	
Access

	W-CDMA

	VSF-OFCDM and VSF-CDMA 



	
	
	

	Switching

	Circuit/Packet

	Packet





The existing 3G W-CDMA standard will be replaced in 4G by VSF-OFCDM and VSF-CDMA. VSF-OFCDM allows extremely high downlink connections, both indoors and outdoors. VSF-CDMA provides high-efficiency, high-speed packet transmissions for the uplink.

The 4G adoption of concatenated FEC (Forward Error Correction) will allow much larger data packets to be transmitted and at the same time reduce the bit error rate. This will increase the overall data through-put.

One of the main advantages that 4G technology will have over 3G is higher data rates. This will benefit the end user by allowing faster access to multimedia and video while on the move.

We may still have to wait a while for 4G though, as it looks like 4G networks won't be launched until 2008 and won't become widely available until 2010.












Conclusion: 

Availability could be years off 
4G’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 apps 
Some 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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