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ABSTRACT 
This paper contains the view on Fourth Generation Techonology which is basically a part of wireless technology. Its a 

evalutionary time for India as turning in to Digital India same our technology is getting better day by day.  

4G Mobile Communication focuses on increase in data rate and new interfaces. an Open Wireless Architecture (OWA) 

platform has been considered as the hub of this technology in which the high speed wireless access the systems. 

In the 20th century, the main technology was to gather the information, then process and distribution of that information. 

This would be possible to do with the help of network system. Network systems was nothing just are the grouping of 

various systems that are controlled by a server. Server played a major role in this technology at that time. Networks were 

used in business applicationas, home applications, in various social issues and in mobile applications. 

3G systems were introduced to take the benifits of these networks. The aim of the 3G security architecture is to 

improvement on the security of 2G systems. 

The 3G systems have good voice quality and video services than older systems but has limited in coverage area.  

Hence Now introducing the next technology:4G to full fill the limitations of 3G. The 4G mobile technology is the 

intersection and convergence of wireless mobile and wireless access around the globe.  
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I. INTRODUCTION 

The mobile communication systems and the wireless communication technologies have been  improving very 

fast day by day. Devices continue to shrink in size while growing in processing power. Consumers are 

demanding more advanced and useful applications. Hence, there is need of capacity improvements in wireless 

communications .In addition, wireless communications is active areas of technology development of our time. 

Several major cellular wireless communication techniques have been proposed in order to meet these user 

expectations. From all future 4G systems, the primary expectation is that they provide enormously high data 

rates to an excessive number of users at the same time. 

1G, 2G, 3G and 4G networks: 

1G networks (NMT, C-Nets, AMPS, TACS) are considered to be the first analog cellular systems, which 

started early 1980s. There were radio telephone systems even before that. 1G networks were conceived and 

designed purely for voice calls with almost no consideration of data services (with the possible exception of 

built-in modems in some headsets). 

2G networks (GSM, CDMAOne, D-AMPS) are the first digital cellular systems launched early 1990s, 

offering improved sound quality, better security and higher total capacity. GSM supports circuit-switched data 

(CSD), allowing users to place dial-up data calls digitally, so that the network's switching station receives 

actual ones and zeroes rather than the screech of an analog modem.  

2.5G networks (GPRS, CDMA2000 1x) are the enhanced versions of 2G networks with theoretical data rates 

up to about 144kbit/s. GPRS offered the first always-on data service. 

3G networks (UMTS FDD and TDD, CDMA2000 1x EVDO, CDMA2000 3x, TD-SCDMA, WCDMA, 

EDGE, IMT-2000 DECT) are newer cellular networks that have data rates of 384kbit/s and more.The UN's 

International Telecommunications Union IMT-2000 standard requires stationary speeds of 2Mbps and mobile 

speeds of 384kbps for a "true" 3G. 

4G technology refers to the fourth generation of mobile phone communication standards. LTE and WiMAX 

are marketed as parts of this generation, even though they fall short of the actual standard.  

The ITI has taken ownership of 4G, bundling into a specification known as IMT-Advanced. The document 

calls for 4G technologies to deliver downlink speeds of 1Gbps when stationary and 100Mbps when mobile, 

http://www.speedguide.net/_iframe_term.php?seek=CELLULAR
http://www.speedguide.net/_iframe_term.php?seek=CELLULAR
http://www.speedguide.net/_iframe_term.php?seek=UMTS
http://www.speedguide.net/_iframe_term.php?seek=DECT
http://www.speedguide.net/_iframe_term.php?seek=CELLULAR
http://www.speedguide.net/_iframe_term.php?seek=WIMAX
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roughly 500-fold and 250-fold increase over IMT-2000 respectively. Unfortunately, those specs are so 

aggressive that no commercialized standard currently meets them. 

 

II. FOURTH GENERATION NETWORKS [4G] 

4G stands for “4th generation” mobile data protocol. But as a growing band of 4G users will tell you, it’s all 

about the speed. A 4G system, in addition to usual voice and other services of 3G system, provides mobile 

ultra-broadband Internet access.4G technologies include HSPA+ 21/42, WiMAX, and LTE (although some 

consider LTE the only true 4G of that bunch, and some people say none of them are fast enough to 

qualify.)There are many different ways to implement LTE, too, so you can’t assume all LTE speeds are the 

same. Carriers with more available radio spectrum for LTE can typically run faster networks than carriers with 

less spectrum, for instance. 

One of the basic terms used to describe 4G is MAGIC as: 

M= Mobile multimedia 

A= Anytime Anywhere 

G= Global Mobility Support 

I= Integrated Wireless Solution 

C= Customized Personal service 

The speed and standards of this technology of wireless needs to be at least 100 Megabits per second and up to 

1 Gigabit per second to pass as 4G. It also needs to share the network resources to support more simultaneous 

connections on the cell. As it develops, 4G could surpass the speed of the average wireless broadband home 

Internet connection. Few devices are capable of the full throttle yet. Coverage of true 4G is limited to large 

metropolitan areas. Outside of the covered areas, 4G phones regress to the 3G standards. We have a ways to 

go. For now, 4G is simply a little faster than 3G.  

 

III. THE 4G CONFUSION 

There are a number of providers currently on the market claiming they can answer the “what is 4G?” question, 

but first-release versions of “4G” networks do not meet the standards set out by the ITU-R. Generally, these 

networks are considered stop-gap measures until new versions of existing technology can be deployed, but are 

often still advertised as being 4G. These almost-4G networks are often called “3.9G” because they differ 

significantly from what is available on the market but do not quite meet ITU-R standards. In many cases, 

these 3.9G systems are based on new radio-interface paradigms, use different frequency bands than existing 

networks and are not backwards compatible with 3G solutions.  

Currently, there are two technologies that have been submitted to the International Telecommunication Union 

(ITU) as viable 4G candidates:   LTE  & WiMAX 

 

IV. 4G STANDARDS: LTE & WiMAX 

LTE 

LTE stands for Long Term Evolution. It’s a term used for the particular 4G protocol that delivers the fastest 

mobile Internet experience. Some experts even refer to it as “true 4G.” A 4G LTE network is therefore one 

that operates at the leading edge of speed and reliability. 

Using a 4G smartphone on Verizon’s 4G LTE network means you can download files from the Internet up to 

10 times faster than with 3G. With 4G LTE, using the web from your phone becomes as pleasurable as using 

it from your home computer.  

All 4G phones offered by Verizon will work with its 4G LTE network, the largest in the U.S. These phones 

will connect automatically with the 4G LTE network, but they can also connect to and use the 3G network (at 
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3G speed) in places where 4G LTE service is not yet available. So there you have it. 3G speeds laid the 

groundwork for our increasingly mobile lifestyle, but 4G speeds are truly taking “mobile” to the next level. 

 

 

WiMAX 

Worldwide Interoperability for Microwave Access – should be capable of around 40 megabits per second with 

a range of 30 miles. It is one of the closest technologies to meet the standards of true 4G and as it develops 

should surpass the 100MB/second which is the 4G standard.  

Mobile WiMAX allows the use of high speed data transfers. 

WiMAX is a wireless technology put forth by the WiMAX Forum that is one of the technologies that is being 

used for 4G networks. It can be used in both point to point and the typical WAN type configurations that are 

also used by 2G and 3G mobile network carriers. Its formal name  

is IEEE standard 802.16. 

The WiMAX story actually began with home connections instead of phones. WiMAX started out as a way to 

deliver wireless broadband to homes and businesses. In many parts of the country, "wireless ISPs" still deliver 

home broadband via WiMAX. The Lab here at PCMag has a fixed WiMAX link from Clearwire as one of our 

network connections. WiMAX helps ISPs deliver Internet connections without running expensive cables to 

every home, and speeds often run between 5-10Mbps, or about the same as DSL. In that context, at least, 

WiMAX isn't going away.  

 

http://www.pcmag.com/article2/0,2817,1770943,00.asp
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V. WiMAX Vs LTE 

Specifications Mobile WiMAX  LTE  

Standard  

IEEE 802.16-2004  

(Fixed wimax,OFDM) ,  

IEEE 802.16e-2005 

(Mobile wimax, OFDMA) 

3GPP TS 36.101 for the UE (User 

Equipment) 3GPP TS 36.104 for the 

eNB(Evolved Node B).  

Channel Bandwidth  
5, 7,  

8.75, 10 MHz  

1.4/3/5/ 

10/15/20 MHz  

FFT size  
128, 512,  

1024 and 2048  

128/256/512/ 

1024/1536/2048  

Cyclic Prefix  
1/4,1/8, 

1/16 and 1/32  

Normal, 

Extended  

DL multiple access  OFDMA  OFDMA  

UL multiple access  OFDMA  SC-FDMA  

Duplexing  FDD &TDD  FDD &TDD  

Subcarrier mapping  

Based on Zone type,  

In downlink: 

PUSC,FUSC,AMC In uplink: 

PUSC,AMC 

Localized  

Subcarrier hopping  No  Yes  

Subcarrier spacing 

10.9375KHz  

for 1024 FFT, 

10 MHz bandwidth  

15KHz  

Channel Coding 
Convolutional coding 

and CTC  

convolutional coding 

and turbo coding  

HARQ Chase Combining  incremental redundancy  
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VI. WHY 4G WIRELESS SYSTEMS : ADVANTAGES 

 High speed, high capacity, and low cost per bit  

 maintain high bandwidth rates while physically moving  

 stay connected to the Internet without any disruption  

 An infrastructure to handle pre existing 3G systems along with other wireless technologies, some of which 

are currently under development 

 have easier access to services and applications  

 Seamless switching, and a variety of Quality of Service driven services  

 increase the level of user-customizations    

 Call admission control techniques and Better scheduling 

 Have Better spectral efficiency 

 the strict delay requirements of voice make multi hop network service a difficult problem 

 It Support for interactive multimedia, voice, streaming video, Internet, and other many broadband services  

 Global access, service portability, and scalable mobile services  

 

VII. WHY NOT 4G WIRELESS SYSTEMS: DISADVANTAGES 

 Network has more complex security issues   

 Network protocols and standardization have not been defined   

 Not many areas have 4G service yet  

 Very expensive  

 

VIII. APPLICATIONS OF 4G 

  4G Ultra high speed internet access - E-mail or general web browsing is available. 

  4G Data intensive interactive user services - Services such as online satellite mapping will load instantly. 

  4G Multiple User Video conferencing - subscribers can see as well as talk to more than one person. 

  4G Location-based services - a provider sends wide spread, real time weather or traffic conditions to the 

computer or phone, or allows the subscriber to find and view nearby businesses or friends whilst 

communicating with them. 

  4G Tele-medicine - a medical provider monitors or provides advice to the   potentially 

isolated subscriber whilst also streaming to them related videos and guides. 

  4G HDTV - a provider redirects a high definition TV channel directly to the subscriber where it can be 

watched. 

  4G High Definition Video on demand - a provider sends a movie to the subscriber. 

  4G Video games on demand - a provider sends game data directly to the subscriber  where they can play in 

real time. 

 

IX. NEED AND OPPURTUNIY FOR 4G 

Fourth generation (4G) technology will offer many advancements to the wireless market, including downlink 

data rates well over 100 megabits per second (Mbps), low latency, very efficient spectrum use and low-cost 

implementations. With impressive network capabilities, 4G enhancements promise to bring the wireless 

experience to an entirely new level with impressive user applications, such as sophisticated graphical user 
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interfaces, high-end gaming, high- definition video and high-performance Ad hoc and multi hop networks 

(the strict delay requirements of voice make multi hop network. 

The use of the 4G service will be very similar to that of the 3G service whilst offering much higher data 

transfer rates and therefore allowing either more speed intensive applications or more users to  experience 

good speeds whilst only connected through 1 carrier. 

 

X. NEW IN 4G 

1. Entirely packet-switched networks. 

2. All network elements are digital. 

3. Higher bandwidths to provide multimedia services at lower cost (up to 100Mbps). 

4. Tight network security. 

5. Adaptive array technology. 

6. Ultra wide band technology. 

7. Simulation and analysis of advanced adaptive modulations/coding schemes. 

8. Reconfigurable radio systems. 

9. Self-organizing networks end-to-end mobile IP and adaptive QoS (Quality of Service) 

10. Simulation and analysis of MIMO techniques with multi-element array antennas at both ends of the link. 

 

XI. 4G IN INDIA: CHALLENGES  

It has been almost two years since Bharti Airtel launched 4G services in India. Launch of the fourth-

generation of mobile telecommunications had come at a time when 3G was still in its nascent stage. While 3G 

coverage has grown significantly, 4G seems far from becoming mainstream. Though Airtel has rolled out 4G 

in some more circles, other telecom operators such as Aircel, Videocon Telecom and Reliance Jio are likely to 

launch their 4G services around year-end or starting next year. Deployment of 4G network in India is certainly 

not going to be easy as the telecom operators face the challenge to launch a new network along with 

improving the existing 2G and 3G networks in the country. 

Multiple frequencies 

One of the major challenges is the usage of multiple frequencies for rolling out LTE. While co-existence of all 

radios/spectrum is always possible, it also means that the mobile phone makers need to add support for more 

radios, which may lead to more costs or complexities. A standard usage of 4G frequency will simplify things 

for the operators as well as the hardware manufacturers.  

Price and Smartphones 

One of the main reasons behind slower adoption of 3G was its steep pricing. 4G faces the same challenge. 

India is a price-sensitive market. Operators have been wooing customers with low-cost tariff plans for both 

data and voice. Brief price wars have helped increase 3G adoption in the country. For 4G, operators will have 

to launch customized plans for Indian customers. 

Speaking of smartphones, right now there are very few smartphones that support LTE. 4G adoption is likely to 

get another boost from the low-cost/budget smartphones supporting the network. Smartphones bundled with 

data plans can also help drive LTE adoption.  

Quality of service 

he Indian telecom operators have always struggled to deliver quality. Not that they aren't making efforts, but 

catering to such a huge customer-base hasn't been easy. Data coverage has a lot of (arguably) discrepancy 

across the country. There have been some improvements over the years, though operators need to improve the 

existing 2G and 3G coverage and services along with the deployment of the new 4G network.  
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Moreover, LTE is set to create "data avalanche" as customers are expected to consume heavy data content 

such as videos, games and stream content. Operators need to brace up to deliver hassle-free services to 

customers.  

Applications / Content 

As in the case with 3G, customers tend to consume more content online if given faster and smoother data 

network. There's been a significant growth in consumption of videos, especially on the mobile platform.  

about 62% of Indian respondents prefer to view movies or TV serials instead of short movie clips on their 

phones. At 79%, this preference for long form content is extremely high among the age group of 18 years and 

under. Additionally, 89% of all respondents say they would watch their favorite movie on their mobile phones 

if it was made available. If divided further by gender, 90% of male respondents and 84% of female 

respondents from India say that they would view their favorite film via mobile. 

Enterprise adoption 

In addition to general usage, LTE adoption heavily banks on adoption by the enterprise market. With offices 

and businesses, especially the SMBs, embracing the newer and faster network, LTE will see a larger mass 

adoption. 

Moreover, more and more organisations allowing remote working through BYOD, employees are increasingly 

dependent on their smartphone Internet connection to work while out of the office. The better speed of 4G can 

help them do more and faster.  

LTE to go rural 

LTE cannot remain niche for too long. It has to be accessible by all. We expect telcos to initially focus on the 

metro and urban cities, but sooner or later it has to reach the rural consumers, considering growing data 

consumption in tier 2 and tier 3 cities. However, telcos are still in the middle of making efforts to make 3G 

available to the masses. It will be interesting to see how telcos make that quick jump from 2G to 4G in the 

rural segment.  

 

XII. FUTURE SCOPE 

There are rumors of 5G being tested although the specifications of 5G have not been formally clarified. We 

can expect that new technology to be rolled out around 2020 but in this fast-paced world it will probably be 

much sooner than that. Seems like a long ways away but time flies and so will 5G at speeds of 1-10Gbps. 

The major wireless networks are not actually lying to anyone about 4G, they simply stretch the truth a bit. A 

4G phone has to comply with the standards but finding the network resources to fulfill the true standard is 

difficult. If we  are buying 4G capable devices but the network is not yet capable of delivering true 4G to the 

device. Our brain knows that 4G is faster than 3G so you pay the price for the extra speed.  

 

XIII. CONCLUSION 

4G mobile networks, though advantageous, also comes with its disadvantages. While this technology is 

evolving speedily, it would still take its time to emerge as the most popular network. Mobile carriers and users 

interested in investing in 4G would do well to analyze and understand its pros and cons before adopting in this 

new technology. 
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