4G-Fourth Generation Wireless Communication
Shilpa Bagde, Aboli Hanwate, 
Electronics Department, RTMNU
K.D.K.college of engineering 
 Great nag road,Nandanvan,Nagpur
Shilpabagde26@gmail.com
abolihanwate1508@gmail.com 
Abstract— In today’s world, internet is most widely used. Wireless technology is prevalent today. Technology is progressing at a very rapid rate since ancient times. Various technologies employ high speed digital wireless system which have low bandwidth facility. Example the facilities like1G, 2G, 2.5G, 3G etc. 4G is short for Fourth (4th) Generation Technology. 4G Technology is basically the extension in the 3G technology with more bandwidth and services offers in the 3G. 4G is described as MAGIC — Mobile multimedia, Anytime anywhere, Global mobility support, Integrated wireless solution, and Customized personal service The expectation for the 4G technology is basically the high quality audio/video streaming over end to end Internet Protocol. 4G is set to deliver 100mbps to a roaming mobile device globally, and up to 1gbps to a stationary device. With this in mind, it allows for video conferencing, streaming picture perfect video and much more. Some possible standards for the 4G system are 802.20, WiMAX (802.16), TDD UMTS, UMTS .This paper presents an overall vision of its background, technologies advantages, disadvantages and applications.
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I. Introduction

4G stands for the fourth generation of cellular wireless standards. A 4G system is expected to provide a comprehensive and secure all-IP based mobile broadband solution to smartphones, laptop computer wireless modems and other mobile devices. Facilities such as ultra-broadband Internet access, IP telephony, gaming services, and streamed multimedia may be provided to users
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II. Background

New generations have appeared about every ten years since the first move from 1981 analog (1G) to digital (2G) transmission in 1992. The first generation (1G) began in the early 80's with commercial deployment of Advanced Mobile Phone Service (AMPS) cellular networks. Early AMPS networks used Frequency Division Multiplexing Access (FDMA) to carry analog voice over channels in the 800 MHz frequency band.
The second generation (2G) emerged in the 90's when mobile operators deployed two competing digital voice standardsAcross the world, many operators adopted the Global System for Mobile communication (GSM) standard, which used Time Division Multiple Access (TDMA) to multiplex up to 8 calls per channel in the 900 and 1800 MHz bands.

This was followed, in 2001, by 3G multi-media support, spread spectrum transmission and at least 200 Kbit/s. The International Telecommunications Union (ITU) defined the third generation (3G) of mobile telephony standards IMT-2000 to facilitate growth, increase bandwidth, and support more diverse applications. For example, GSM could deliver not only voice, but also circuit-switched data at speeds up to 14.4 Kbps. But to support mobile multimedia applications, 3G had to deliver packet-switched data with better spectral efficiency, at far greater speeds.

Then came the 4G.4G, which refers to all-IP packet-switched networks, mobile ultra-broadband (gigabit speed) access and multi-carrier transmission. Pre-4G technologies such as mobile WiMAX and first-release 3G Long term evolution (LTE) have been on the market since 2006 and 2009 respectively, and are often branded as 4G. The current versions of these technologies did not fulfill the original ITU-R requirements of data rates approximately up to 1 Gbit/s for 4G systems. Marketing materials use 4G as a description for Mobile-WiMAX and LTE in their current forms.
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A. Undertaking
As the wireless standards evolved, the access techniques which was used also exhibited increase in efficiency and capacity. The first generation wireless standards used TDMA and FDMA. In the wireless channels, TDMA proved to be less efficient in handling the high data rate channels as it requires large guard periods to alleviate the multipath impact. Similarly, FDMA consumed more bandwidth for guard to avoid inter carrier interference. So in second generation systems, one set of standard used the combination of FDMA and TDMA and the other set introduced an access scheme called CDMA. Usage of CDMA increased the system capacity, but as a theoretical drawback placed a soft limit on it rather than the hard limit . Data rate is also increased as this access scheme (providing the network is not reaching its capacity) is efficient enough to handle the multipath channel. This enabled the third generation systems, such as IS-2000, UMTS, HSXPA, 1xEV-DO, TD-CDMA and TD-SCDMA, to use CDMA as the access scheme. However, the issue with CDMA is that it suffers from poor spectral flexibility and computationally intensive time-domain equalization (high number of multiplications per second) for wideband channels.

In 4g technology, the CDMA spread spectrum radio technology used in 3G systems and IS-95 is abandoned and replaced by OFDMA and other frequency-domain equalization schemes. This is combined with MIMO (Multiple In Multiple Out), e.g., multiple antennas, dynamic channel allocation and channel-dependent scheduling.
III. Technologies
A. OFDM

Orthogonal frequency-division multiplexing (OFDM) is a method of digital modulation in which a signal is split into several narrowband channels at different frequencies. The technology was first conceived in the 1960s and 1970s during research into minimizing interference among channels near each other in frequency.

In some respects, OFDM is similar to conventional frequency-division multiplexing (FDM). The difference lies in the way in which the signals are modulated and demodulated. Priority is given to minimizing the interference, or crosstalk, among the channels and symbols comprising the data stream. Less importance is placed on perfecting individual channels.

Orthogonal FDM's spread spectrum technique spreads the data over a lot of carriers that are spaced apart at precise frequencies. This spacing provides the "orthogonality" in this method which prevents the receivers/demodulators from seeing frequencies other than their own specific one. The main benefit of OFDM is high spectral efficiency, but with OFDM you also get; high resiliency to RF interference, and the multi-path distortion is lower. This is handy because in a standard terrestrial broadcasting situation there are high amounts of multipath-channels (e.g. the signal that was sent arrives at the receiving end using multiple paths of different lengths). Since the various versions of the signal interfere with each other, known as inter symbol interference (ISI) it becomes incredibly hard to extract the original information. How OFDM works

OFDM is used in European digital audio broadcast services. The technology lends itself to digital television, and is being considered as a method of obtaining high-speed digital data transmission over conventional telephone lines. It is also used in wireless local area networks.

B. CDMA

CDMA (Code-Division Multiple Access) refers to any of several protocols used in so-called second-generation (2G) and third-generation (3G) wireless communications. As the term implies, CDMA is a form of multiplexing, which allows numerous signals to occupy a single transmission channel, optimizing the use of available bandwidth. The technology is used in ultra-high-frequency (UHF) cellular telephone systems in the 800-MHz and 1.9-GHz bands.

CDMA employs analog-to-digital conversion (ADC) in combination with spread spectrum technology. Audio input is first digitized into binary elements. The frequency of the transmitted signal is then made to vary according to a defined pattern (code), so it can be intercepted only by a receiver whose frequency response is programmed with the same code, so it follows exactly along with the transmitter frequency.

The CDMA channel is nominally 1.23 MHz wide. CDMA is compatible with other cellular technologies; this allows for nationwide roaming.
C. WIMAX

WiMAX (Worldwide Interoperability for Microwave Access) is a wireless industry coalition dedicated to the advancement of IEEE 802.16 standards for broadband wireless access (BWA) networks.

WiMAX supports mobile, nomadic and fixed wireless applications. A mobile user, in this context, is someone in transit, such as a commuter on a train. A nomadic user is one that connects on a portable device but does so only while stationary -- for example, connecting to an office network from a hotel room and then again from a coffee shop. Fixed wireless typically refers to wireless connectivity among non-mobile devices in homes or businesses.

According to the WiMAX forum, the group's aim is to promote and certify compatibility and interoperability of devices based on the 802.16 specification, and to develop such devices for the marketplace. WiMAX is expected to provide about 10 megabits per second of upload and download, at a distance of 10 kilometers from a base station. The Forum says that over 455 WiMAX networks have been deployed in over 135 countries.

In May of 2008, Sprint and Clearwire announced that they would be combining their WiMAX businesses. Intel, Google, Comcast, Time Warner Cable and Bright House Networks combined to invest $3.2 billion in Clearwire. The company has compatibility and interoperability of devices based on the 802.16 specification, and to develop such devices for the marketplace. WiMAX is expected to provide about 10 megabits per second of upload and download, at a distance of 10 kilometers from a base station. The Forum says that over 455 WiMAX networks have been deployed in over 135 countries.

In May of 2008, Sprint and Clearwire announced that they would be combining their WiMAX businesses. Intel, Google, Comcast, Time Warner Cable and Bright House Networks combined to invest $3.2 billion in Clearwire. 

D. UMB 
UMB (Ultra Mobile Broadband) was the brand name for a discontinued 4G project within the 3GPP2 standardization group to improve the CDMA2000 mobile phone standard for next generation applications and requirements. In November 2008, Qualcomm, UMB's lead sponsor, announced it was ending development of the technology, favouring LTE instead. The objective was to achieve data speeds over 275 Mbit/s downstream and over 75 Mbit/s upstream.

E. Flash-OFDM
At an early stage the Flash-OFDM system was expected to be further developed into a 4G standard. it was ending development of the technology, favouring LTE instead. The objective was to achieve data speeds over 275 Mbit/s downstream and over 75 Mbit/s upstream.

F. Software-defined radio (SDR)
SDR is one form of open wireless architecture (OWA). Since 4G is a collection of wireless standards, the final form of a 4G device will constitute various standards. This can be efficiently realized using SDR technology, which is categorized to the area of the radio convergence.

G. MIMO and MU-MIMO
The performance of radio communications depends on an antenna system, termed smart or intelligent antenna. Recently, multiple antenna technologies are emerging to achieve the goal of 4G systems such as high rate, high reliability, and long range communications. spatial multiplexing, gained importance for its bandwidth conservation and power efficiency. Spatial multiplexing involves deploying multiple antennas at the transmitter and at the receiver. Independent streams can then be transmitted simultaneously from all the antennas. This technology, called MIMO, multiplies the base data rate by the number of transmit antennas or the number of receive antennas. Apart from this, the reliability in transmitting high speed data in the fading channel can be improved by using more antennas at the transmitter or at the receiver. This is called transmit or receive diversity.
H .Long Term Evolution (LTE)

It  is a 4G wireless broadband technology developed by the Third Generation Partnership Project (3GPP), an industry trade group.

3GPP engineers named the technology "Long Term Evolution" because it represents the next step (4G) in a progression from GSM, a 2G standard, to UMTS, the 3G technologies based upon GSM. LTE provides significantly increased peak data rates, with the potential for 100 Mbps downstream and 30 Mbps upstream, reduced latency, scalable bandwidth begun deployment of a planned nationwide 4G network in the United States as Clear WiMax wireless broadband services. Comcast and Time Warner Cable have announced that they will resell the service in areas where they have cable coverage.

WiMAX is competing with the 3rd Generation Partnership Project (3GPP)'s Long-Term Evolution (LTE) in the 4G market.



IV. OBJECTIVES

4G technology is developed in order to achieve the following objectives:

· To improve the quality of service and rate requirement for further development of 3G applications like mobile broadband access, Multimedia Messaging Service (MMS), video chat, mobile TV, etc.

· It also allows roaming with wireless local area networks, and may interact with digital video broadcasting systems.

· IP-based femtocells.
· It provides continuous connectivity and global roaming across multiple networks.

· A data rate of at least 100 Mbit/s between any two points in the world.

V. Advantages
· Currently 3G networks still send the data digitally over a single channel, OFDM is designed to send data over hundreds of parallel streams, thus increasing the amount of information that can be sent at a time over traditional CDMA networks.

· Currently 3G networks still send the data digitally over a single channel, OFDM is designed to send data over hundreds of parallel streams, thus increasing the amount of information that can be sent at a time over traditional CDMA networks.

· The channels that can be used will be cleaner  because of the technologies like adaptive processing, which detects hich detects interference on a channel and improves reception by actively switching channels to avoid interference. 

· The 4G networks will also use smart antenna technology, which is used to aim the radio signal in the direction of the receiver in the terminal from the base station. When teamed up with adaptive techniques, multiple an more interference while enhancing the signal.

· It provides unconceivable amount of bandwidth, reliable connectivity at a reasonable cost.

VI. Disadvantages

· Technology  is expensive.

· Battery used is more.

· It is hard to implement the technologies.

· There is need of complicated hard wares.
VII. Current scenario
· The mobile communications comprise two steps: access to the mobile network, and access to the mobile services. Traditionallyancel ou these two steps are all controlled by one operator in a closed and proprietary way. In the 4G mobile era, the access to the mobile services will be evolved to an open Mobile Cloud so that it is fully open to any developers and providers. In this way, any non-wireless industries, such as Google, Microsoft, Oracle, SAP, GM, Bank of America can provide services for their mobile users. The access to the mobile network is still controlled by the traditional wireless operators such as AT&T, Verizon,  T-Mobile and China Mobile. Of course, the operators are very reluctant to go this trend, but for the mobile users and for the future 
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VIII. APPLICATIONS

Some of the applications of 4G are described below:
·  It is generally accepted that 4G

               networks will provide more than just

               wireless voice telecommunications. In fact,

               the main thrust of 4G technologies is to

provide high-speed, high-bandwidth,

packetized data communications. It is

generally expected that in 4G even voice

traffic will be delivered to the handset in

packets (as opposed to delivery via

dedicated circuit switching).
· Packetized data communications refers to

        the digital signaling technique in which

information (voice or data) is converted into

binary code and partitioned into short

segments. These segments are then reassembled

in the correct order and converted

back into usable information at the

destination.

· Organizational services include

               personal digital assistant (PDA) capabilities,

currency exchange based on user location,

and other personal management applications

(e.g., calendars, call management, and

address books). Organizational services and

applications are relevant to all the user

segments but are geared primarily to the

Income Brackets and Mobile Professional

user segments.

· Entertainment services are viewed by

               service providers as having the greatest

potential for immediate return on

investment. Entertainment services may

include streaming audio, streaming video, chat, photo trading, and gaming.

· Push, Pull, and Location-Based Services

              Push and pull services are services

that rely on the network’s ability to locate

subscribers. In 4G, it is envisioned that

networks will be able to pinpoint the exact

location of subscribers, both indoors and

out. This ability will make it possible for

value-added functionality to be offered by

service providers.
IX. conclusion

4G  technology service is offering any kind of  service any time , anywhere at affordable cost.  4G technology is many applications for  the consumers  i.e the  end users . It is having  many applications  in the fields like telemarketing etc.  The possibilities are limited only by the imaginations of the

developers and the needs of the users. Thus it can be concluded that the features of 4G system might be summarized with the one word –“INTEGRATION”.
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