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ABSTRACT:   
 
4G, is the fourth generation of mobile telecommunications technology, following 3G. A 4G system must provide 

capabilities defined by ITU in IMT Advanced. likely and current applications include amended mobile web access, 

IP telephony, high-definition mobile TV, video conferencing, 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. 

Applications could include: 4G Ultra high speed internet access ,4G Data intensive interactive user services, 4G 

Multiple User Video conferencing 4G Location-based services ,4G telemedicine, 4G HDTV, 4G High Definition 

Video on demand . 

The other main application that 4G could make available that 3G in general did not, or could not, is the capability 

to be used as a main internet access point within homes or businesses whilst catering for multiple connections at 

high speeds. If the 1Gbps rate is available within these areas, the speeds would be many times more than those that 

are currently publicly available and this application could be very useful for creating 4G wireless networks that 

can be located in rural areas with no access to the high speed, cabled, broadband grid. 
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[1] Introduction: 
 

4G is the short name for fourth-generation wireless, the stage of broadband mobile communications. A descendant to 

2G and 3G technology aiming to provide very high data transfer rates. 4G technology provides very speedy wireless 

internet access to not only stationary users but also to the mobile users. This technology has trounced the deficiencies 

of 3G technology in terms of speed and quality. 4G can be best described in one word “MAGIC”, which stands 

for Mobile Multimedia Anytime Anywhere Global mobility support, Integrated wireless and Personalized services. 

[2] MAGIC of 4G Technology 
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So far there has been no specific definition to this successor of 2G and 3G. However it has been used often 

to denote a fastest internet access available to mobile phone users in the world. More over the distinguishing 

feature of high multimedia streaming and end to end IP configuration is judged to be its MAGIC  charm. 3G 

utilized WiMax and WiFi as separate wireless technologies, whereas 4G Technology  unite these two 

technologies. Hence one can evaluate how efficient it would become when combining two extremely 

reliable technologies. 4G can greatly anticipate in evolving and advancing the pervasive computing. The 

aim of pervasive computing is to attach itself to every living space possible, so that human beings remain 

intact with the wireless technology intentionally and unintentionally. 4G technology enables to connect 

various high speed networks together, which would enable each one of us to carry digital devices even in 

dispersed locations. The network operators worldwide would be able to deploy wireless mesh networks and 

make use of cognitive radio technology for widespread coverage and access. 

4G technology keeps full potential to make us forget the way we use internet before, on our laptops and on 

moving devices such as mobile phones and tablet devices. It has removed all the barriers of speed & 

bandwidth which reward every user with high stream data. It is because of fast internet HD content is 

streamed with ease. These days, websites are designed keeping internet speeds of users in mind. Ever 

since 4G technology has been deployed, web is full of High Definition (HD) content and downloading or 

high quality streaming is consider no issue at all. 

The flexibility of 4G technologies to be used in combination with GSM and CDMA has provided it an edge 

over other technologies. High broadband capability of 4G not only increases data streaming for stationary 

users but also for mobile users. 4G has efficiently combined with cellular technologies to make consistent 

use of smart phones. The digital cameras attached in smart phones can be used to establish video blogs in 

scattered geographical regions. This gives the manufactures the opportunity to produce more affordable user 

friendly 4G compatible devices. 

It is 2016 now, almost every country has deployed 4G networks either in their national cellular companies 

or internet service providers. It is an amazing technology that has revolutionized the communication 

throughout the world. It certainly has done its MAGIC 

 

 

[3] Technologies used in 4G Technology: 

 

4G is a multipurpose and versatile technology hence it can utilize almost all of the packet switched 

technologies. It can use both orthogonal frequency division multiplexing (OFDM) and orthogonal frequency 

division multiple access (OFDMA). OFDM mechanism splits a digital signal into different narrowband and 

frequencies. The reason why 4G makes use of this technology lies in its ability to minimize the intervention 

among symbols and channels associated to data streaming. 4G is also capable of using multiple input / 

multiple output technology (MIMO). Universal Mobile Telecommunication Service (UMTS) which is 

basically a broadband 3G technology, is also a part of 4G. This broadband technology transfers data in the 

form of frames or packets. Hence it is capable of carrying voice, video, text and other types of multimedia 

datagram with the speed of 2Mb. UMTS is part of 4G because it can enables 4G to make use of 

international mobile phone roaming via using GSM (Global system for Mobile Communications). Another 

wireless telecommunication technology known as time division synchronous code division multiple access 

(TD-SCDMA) provides support to 4G to transfer both circuit switched data like video and voice and packet 

switched data. 

 

 MIMO (multiple input, multiple output): It is an antenna technology for wireless communications in 

which multiple antennas are used at both the source (transmitter) and the destination (receiver). The 
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antennas at each end of the communications circuit are combined to minimize errors and optimize data 

speed. MIMO is one of several forms of smart antenna technology MIMO has become an essential element 

of wireless communication standards including IEEE 802.11n (Wi-Fi), IEEE 802.11ac (Wi-Fi) 

 

MIMO technology has aroused interest because of its possible applications in digital television (DTV), 

wireless local area networks (WLANs), metropolitan area networks (MANs), and mobile communications. 

 

IPV6: Internet Protocol version 6 (IPv6) is the most recent version of the Internet Protocol (IP), the 

communications protocol that provides an identification and location system for computers on networks and 

routes traffic across the Internet. IPv6 was developed by the Internet Engineering Task Force (IETF). 

 

Rapidly increasing deployments of 3G and 4G/LTE mobile networks impacts end user behaviour. The 

number of end users who are accessing the Internet via mobile devices is rapidly increasing. Recent 

measurements show the number of 4G connections in the AP region in 2012 was about 24 million, less than 

1% of the total connections. This number is projected to grow to 425 million, or 8%, of the total connections 

in 2017. This new wave of 4G user growth will inevitably increase Internet usage via mobile devices, along 

with demand for Internet Protocol (IP) addresses. Mobile network operators need to make strategic 

decisions for business growth, and maximize their IPv4 holdings. It is also important to think about 

deploying IPv6 enabled production services to cope with the increasing demand for IP addresses, 

particularly when deploying new networks, such as LTE networks. 

 

IPv6 provides a long-term, scalable solution with fewer operational and maintenance issues than IPv4 

networks deployed in NAT (Network Address Translator) environments. The deployment of Large Scale 

NAT, or LSN, also known as Carrier Grade Nat (CGN), without having a plan for IPv6 deployment will 

only extend the lifetime of the IPv4 addresses. This approach does not solve the core issue of IPv4 address 

depletion. 

 

The most significant characteristic of IPv6 is that it substitutes 32-bit IP version 4 (IPv4) addresses with 

128-bit addresses. In addition to larger address space, IPv6 provides built-in improved support for Quality 

of Service (QoS), security, and mobility. IPv6 eliminates the need of private IP address spaces and Network 

Address Translators (NAT) due to its huge IP address space, i.e. every terminal can be allocated one or even 

several global IPv6 addresses. Thus, with IPv6 we can get rid of NAT and private address space 

maintenance. More generally speaking, IPv6 supports better 'always-on' and peer-to-peer type applications 

than IPv4 and improves this way users possibility to communicate more seamlessly. 

 

VoIP: Voice over Internet Protocol (VoIP), is a technology that allows you to make voice calls using a 

broadband Internet connection instead of a regular (or analog) phone line. Some VoIP services may only 

allow you to call other people using the same service, but others may allow you to call anyone who has a 

telephone number - including local, long distance, mobile, and international numbers. Also, while some 

VoIP services only work over your computer or a special VoIP phone, other services allow you to use a 

traditional phone connected to a VoIP adapter. 

 

Voice over Internet Protocol (VoIP) is referred to as and broadly includes Voice over Broadband 

(VoB),Voice over Digital Subscriber Line (DSL), Voice over Internet (VoI), Voice over Wireless Local 

Area, Network and Internet telephony 
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The Voice / Signal that comes through VoIP is digitized in order to be routed across the Internet or Intranet.  

 

Over the next 5-10 years close to 3.5B mobile users will be in a position to covert from current 3G 

technologies (CDMA/UMTS/GSM) to 4G technologies such as WiMAX and Long Term Evolution (LTE). 

By enabling VoIP/SIP directly to the handset through IMS core networks, 4G enables a multitude of new 

service opportunities for enterprises and consumers that are not possible with today’s “circuit switched” 

technology. 

 

OFDM (Orthogonal frequency division modulation): OFDM is a broadband multicarrier modulation 

method that offers superior performance and benefits over older, more traditional single-carrier modulation 

methods because it is a better fit with today’s high-speed data requirements. It  is based on the concept of 

frequency-division multiplexing (FDD), the method of transmitting multiple data streams over a common 

broadband medium. That medium could be radio spectrum, coax cable, twisted pair, or fibre-optic cable. 

Each data stream is modulated onto multiple adjacent carriers within the bandwidth of the medium, and all 

are transmitted simultaneously. A good example of such a system is cable TV, which transmits many 

parallel channels of video and audio over a single fibre-optic cable and coax cable. 

 

OFDMA (Orthogonal frequency division multiple access): It means that OFDM is not only a great 

modulation method, it also can provide multiple access to a common bandwidth or channel to multiple 

users. You are probably familiar with multiple access methods like frequency-division multiplexing (FDM) 

and time division multiplexing (TDM). CDMA, the widely used cellular technology, digitally codes each 

digital signal to be transmitted and then transmits them all in the same spectrum. Because of their random 

nature, they just appear as low-level noise to one another. The digital coding lets the receiver sort the 

individual signal out later. OFDMA permits multiple users to share a common bandwidth with essentially 

the same benefits. 

 

[5] Applications of 4G Technology 

 

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. Applications could include: 

 

Multimode Software Application: 4G technology has an unique application of accessing several wireless 

networks. It is capable of high level of customization at the user-level end. This feature integrates the 

infrastructure of Emerging Fields in 4G Technology, its Applications & Beyond-An Overview 255 all 

available networks and steadily it will be easier for users to access services and applications regardless of 

the environment. One can easily access different mobile and wireless networks simultaneously. Multimode 

software is a software that allows the user device to adapt itself to various wireless interfaces networks in 

order to provide constant net access with high data (packet based) rate. Once the voice and data networks 

are superposed there will suddenly be millions of new devices on the network cloud. This will require either 

reconstruction of the address space for the entire Internet or using different address spaces for the existing 

wireless networks. The multimode device architecture may improve call completion and expand effective 

coverage area. 

 

 Video Network Coding for 4G Wireless networks: High Definition (HD) demand is increasing day by 

day more than that of the bandwidth support available. Network Coding allows to reduce the required 
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number of packets to complete a transmission over noisy or unreliable networks compared non coded 

version, hence increasing throughput. Network coding offers exciting possibilities for the efficient 

transmission of video over wireless and bottleneck networks . By sending combinations of packets and 

considering traffic as algebraic information not just bits, 4G network is ideally suited to Network Coding 

i.e. they are resources, need to serve a variety of different devices and femto cells connected to WIFI. 

However, it is also noted that the complexities that Network Coding can face in decoding nodes can 

accelerate the capabilities of embedded systems. This problem can be discarded by use of codes defined on 

small Galois Fields (GF). Thus, it is inferred that Network Coding could be doing peer to peer high 

definition video streaming and also thereby can be incorporated into more consumer-oriented devices.  

 

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. To provide improved health care services, 

advanced  telecommunication technologies have been adopted widely for E-health services such as 

remote patient monitoring and  trauma care of injured patients.4G heterogeneous wireless access 

networks can be used to provide improved E-health service in both indoor(eg hospital )and outdoor(eg 

mobile ambulance) environments 

 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. 

 

The other main application that 4G could make available that 3G in general did not, or could not, is the 

capability to be used as a main internet access point within homes or businesses whilst catering for multiple 

connections at high speeds. If the 1Gbps rate is available within these areas, the speeds would be many 

times more than those that are currently publicly available and this application could be very useful for 

creating 4G wireless networks that can be located in rural areas with no access to the high speed, cabled, 

broadband grid. 

[6] CONCLUSION 

It is evident that 4G technologies will expand on web-based communications around the world. 4G technology will 

allow for improved applications such as telemedicine that may save lives. It is a fully IP-based network and will 

improve data transfer dramatically. Signal disruptions will be minimal and downloads will be done in a matter of 

seconds, faster than ever before. In the near future, a 5G cell phone will be created along with a 5G network based 

on 4G technologies allowing for the world to connect limitlessly.  
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