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Abstract— Mobile communication systems revolutiogizthe way people communicate. Evolution of wirales
access technologies is about to reach its fourtmgeation (4G) and the 5G mobile networks will focos the
development of the user terminals where the termiéwill have access to different wireless technatgyat
the same time and will combine different flows frodifferent technologies. Looking past, wireless ass
technologies have followed different evolutionaraths aimed at unified target related to performanaed
efficiency in high mobile environment. The first geration (1G) has fulfilled the basic mobile voicehile
the second generation (2G) has introduced capaeitd coverage. This is followed by the third genéoat
(3G), which has quest for data at higher speedofien the gates for truly “mobile broadband” expeniee,
which was further realized by the fourth generatiqdG).The Fourth generation (4G) provides accessiioe
range of telecommunication services, including adve®d mobile services, supported by mobile and fixed
networks, which are increasingly packet based, ajomith a support for low to high mobility applicaths and
wide range of data rates, in accordance with seevidemands in multiuser environment. Fifth generatio
should be more intelligent technology that intercoects the entire world. This article provides a higevel
overview of the Long Term Evolution (LTE) and Wosdde Interoperability for Microwave Access
(WiMAX)-the leading technologies for next-generatianobile broadband.
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. INTRODUCTION

The cellular wireless generation (G) generally refi® a change in the fundamental nature of theicger
non-backwards compatible transmission technologg,reew frequency bands. New generations have aggpear
in every ten years, since the first move from 198lanalog (1G) to analog (2G) network. After thagre was
(3G) multimedia support, spread spectrum transomnsand 2011 all —IP Switched networks (4G) comém T
last few years have witnessed a phenomenal graowthei wireless industry, both in terms of mobilehteology
and its subscribers. There has been a clear sbiift fixed to mobile cellular telephony, especiaigce the turn
of the century. By the end of 2010, there were dwer times more mobile cellular subscriptions tHied
telephone lines. Both the mobile network operatord vendors have felt the importance of efficiesttnorks
with equally efficient design. This resulted in Wetk Planning and optimization related services iognin to
sharp focus [1]. Next generation mobile networksmmonly referred to as 4G, and are envisaged as a
multitude of heterogeneous systems interactingutjinca horizontal IP-centric architecture [2]. TH@ &ore is
to be a Re-configurable, Multi-Technology Core. Toee could be a convergence of new technologiels as
Nanotechnology, Cloud Computing and Cognitive Radial based on All IP Platform. These new techrietog
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and the above mentioned requirements pose theateVelenges toward 5G development [3]. Mobilel@at
Network evolution has been categorized in to ‘gatiens’ as:
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Fig. 1: Evolution of Mobile Technologies [4]

1. First generation (Analog):

First-generation mobile systems used analog trasssam for speech services. In 1979, the first &allu
system in the world became operational by Nippdegdone and Telegraph (NTT) in Tokyo, Japan. Twarye
later, the cellular epoch reached Europe. In thitedrStates, the Advanced Mobile Phone System (AMRS
launched in 1982. The two most popular analoguéesys were Nordic Mobile Telephones (NMT) and Total
Access Communication Systems (TACS). The systemallesated a 40-MHz bandwidth within the 800 to 900
MHz frequency range by the Federal Communicatioms@ission (FCC) for AMPS. In fact, the smallestseu
factor that would fulfill the 18db signal-to-interence ratio (SIR) using 120-degree directionatmmas was
found to be 7. Hence, a 7-cell reuse pattern waptad for AMPS. Transmissions from the base station
mobiles occur over the forward channel using fregies between 869-894MHz.The reverse channel i fase
transmissions from mobiles to base station, usiaguencies between 824-849 MHz AMPS and TACS use th
frequency modulation (FM) technique for radio traission. Traffic is multiplexed onto an FDMA (fregpcy
division multiple access) system [3, 5].

2. Second Gener ation (Digital):

Second-generation (2G) mobile systems were int@diuc the end of 1980s. Compared to first-genematio
systems, second-generation (2G) systems use digitiiple access technology, such as TDMA (timasibn
multiple access) and CDMA (code division multiplecass). Consequently, compared with first-genaratio
systems, higher spectrum efficiency, better dataicgs, and more advanced roaming were offered By 2
systems. In the United States, there were threes liof development in second-generation digitalutall
systems. The first digital system, introduced i81,9vas the 1S-54 (North America TDMA Digital Cd#u), of
which a new version supporting additional servig8s136) was introduced in 1996.Meanwhile, 1S-9BD WA
One) was deployed in 1993 [3]. 2G communicatiogererally associated with global system for mo@&M)
services; 2.5G is usually identified as being fdddg general packet radio service (GPRS) along &M [6].

3. Third Generation (WCDMA in UMTS, CDMA2000 & TD-SCDMA):

3G uses Wide Brand Wireless Network with which itjars increased. 3G telecommunication networks
support services that provide an information transdte of at least 2Mbps.In EDGE, high-volume rmeat of
data was possible, but still the packet transfethenair-interface behaves like a circuit switchal. Thus part
of this packet connection efficiency is lost in thiecuit switch environment. Moreover, the standafdr
developing the networks were different for differgarts of the world. Hence, it was decided to havestwork
which provides services independent of the techgyofdatform and whose network design standardsange
globally. Thus, 3G was born [7]. 3G is not one dg&d; it is a family of standards which can all weogether.
An organization called 3rd Generation Partnershigdet (3GPP) has continued the work by definingabile
system that fulfills the IMT-2000 standard. In Epeo it was called UMTS (Universal Terrestrial Ma&bil
System), which is ETSI-driven. IMT2000 is the ITUaime for the third generation system, while cdro@2e
the name of the American 3G variant. WCDMA is theimterface technology for the UMTS. The main
components includes BS (Base Station) or nod B, RR&dio Network Controller), apart from WMSC
(Wideband CDMA Mobile Switching Centre) and SGSN/&NG 3G networks enable network operators to offer
users a wider range of more advanced services waloitéeving greater network capacity through impcove
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spectral efficiency. The first commercial 3G netiwaras launched by NTT Do Co Mo in Japan branded FOM
based on W-CDMA technology on October 1, 2001 [8].

4. Fourth Generation (All-1P)

The first successful field trial for 4G was condaettin Tokyo, Japan on June 23rd, 2005. NTT Do Co Mo
was successful in achieving 1Gbps real time patr@smission in the downlink at a moving speed hufus
20km/h. To use 4G services, multimode user termmishbuld be able to select the target wirelesesstin
current GSM systems, base stations periodicallgdicast signaling messages for service subscrifmiomobile
stations. However, this process becomes complidaté® heterogeneous systems because of the diffesen
wireless technologies and access protocols. Toigeowireless services at anytime and anywhere, iteim
mobility is a must in 4G infrastructure. Terminabbility allows mobile clients to roam across gequira
boundaries of wireless networks. There are two niggoes in terminal mobility: location managemend a
handoff management. With location management, ystes tracks and locates a mobile terminal for ibtess
connection. Location management involves handlihgha information about the roaming terminals, s
original and current located cells, authenticatioformation etc. On the other hand, handoff managgm
maintains ongoing communications when the termioams. Mobile IPv6 (MIPv6) is a standardized IPdahs
mobility protocol for IPv6 wireless systems. Ingldesign, each terminal has an IPv6 home addrelssn&Ver
the terminal moves outside the local network, tbmé address becomes invalid, and the terminalrebtanew
IPv6 address (called a care-of address) in theedsietwork [9]. The design and optimization of aipming
radio access techniques and a further evolutichekxisting system, the Third Generation PartnprBhoject
(83GPP) had laid down the foundations of the fultwag Term Evolution (LTE) advanced standards-th&®BG
candidate for 4G [10]. The target values of peakctpm efficiency for LTE Advanced systems wereteet
30bps/Hz and 15 Bps/Hz in downlink and uplink traission respectively. Apart from the multiple acces
schemes, enhanced multiple-input multiple-outputiMi) channel transmission techniques and extensive
coordination among multiple cell sites called caoated multipoint (CoMP) transmission/reception &ver
accepted as the key techniques for LTE [11].

5. Fifth Generation (WiMAX, WWWW, RAT)

The 5G (Fifth Generation Mobile and Wireless Netwgdrcan be a complete wireless communication withou
limitation, which bring us perfect real world wiesls — World Wide Wireless Web (WWWW). 5G denotes th
next major phase of mobile telecommunications steaglbeyond the 4G/IMT-Advanced standards. At priese
5G is not a term officially used for any particularecification or in any official document yet maulgblic by
telecommunication companies or standardization dmduch as 3GPP, WiMaxForum, or ITU-R. Each new
release will further enhance system performanceaalilnew capabilities with new application areasn& of
the additional applications, benefiting from mobdennectivity are home automation, smart transgorta
security, and e-books [2]. IEEE 802.16 is a serféd/ireless Broadband standards authorized byrtettute of
Electrical and Electronics Engineers (IEEE). It eeen commercialized under the name “WiMAX" (from
"Worldwide Interoperability for Microwave Accesslly the WiIMAX Forum industry alliance. IEEE 802.16
standardizes the air interface and related funstiessociated with wireless local loop [12]. 5G n®bi
technology has changed the means to use cell phdttga very high bandwidth. User never experienesgdr
before such a high value technology. The 5G teduies include all type of advanced features whictkenbG
mobile technology most powerful and in huge demancdhear future. For children rocking fun Bluetooth
technology and Pico nets has become available kghdJsers can also hook their 5G technology plednes
with their Laptop to get broadband internet accé&€s.technology includes camera, MP3 recording, wide
player, large phone memory, dialing speed, audiygsl and much more one can never imagine [13]ifth f
generation, Network Architecture consists of a useminal (which has a crucial role in the new &satiure)
and a number of independent, autonomous radio si¢eebnologies (RAT) [14]. 5G mobile system is|BIl-
based model for wireless and mobile networks iqterability. Within each of the terminals, each toé radio
access technologies is seen as the | Plink to theide Internet world [15]. Comparative accountadif
generations (1G-5G) has been depicted in Tabl&]L [1
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Table 1: COMPARISON OF ALL GENERATIONSOF MOBILE TECHNOLOGIES

Technology — | 1G 2G 3G 4G 5G
Feature d
Start/ 1970-1980 1990 - 2004 2004-2010 Now Soon (probably
Deployment 2020)
Data Bandwidth | 2kbps 64kbps 2Mbps 1 Gbps Higher than
1Gbps
Technology Analog Cellular | Digital Cellular | CDMA 2000 Wi-Max LTE WWWW/(coming
Technology Technology (1xRTT, EVDO) | Wi-Fi soon)
UMTS, EDGE
Service Mobile Digital voice, | Integrated Dynamic Dynamic
Telephony SMS, Higher | high  quality | Information Information
(Voice) capacity audio, video | access, access,
packetized and data Wearable Wearable
data devices devices with Al
Capabilities
Multiplexing FDMA TDMA, CDMA CDMA CDMA CDMA
Switching Circuit Circuit, Packet | Packet All Packet All Packet
Core Network PSTN PSTN Packet N/W Internet Internet
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II. CHALLENGESIN NEXT GENERATION COMMUNICATION

The challenge in the design of the terminals isneated to the management of trade between théiliexi
of how to use the spectrum and needed space aneérpwwvgiven platform. New methods offer design
dimensions that allow the system to adapt to th@odpnities and requirements of the terminals imanner
that shall maximize the spectral efficiency andatsaximize the battery power. As a result of grayievel of
acceptance of the wireless technologies in diffefietds, challenges and types of wireless systass®ciated
with them are changing. In heterogeneous wireles&orks the concept is "always best connected" gpgdw
associated with the best quality), aimed at clieninals, and is proposed in different resear¢hég In 4G
business models, important issues are relatedivaqyrand security, creating industry standardexafellence
and meeting them in all facets of the technologgalidg with handset limitations, improving poor use
experience reported by users for many differentnpscand importantly the lack of awareness of matsle
services among people. 5G Wireless Access keyertgdks include avalanche of Traffic, explosion aiber
of devices and diversity of requirements such &ntzy, reliability and low cost and energy consuomptThis
multiplicity of requirements is in turn stretchinige limits of available technologies. Vision of @upCore is
based on IP platform. All network operators (GSNDMA, Wi-Max, Wire line) can be connected to one 8up
core with massive capacity. This is realizatiorsioigle network infrastructure. The concept of supae will
eliminate all interconnecting charges and complkesitwhich right now network operator is facingwitl also
reduce number of network entities in end to endnection, thus reducing latency considerably [18h 5
network will not be only of more speed but alsoalap of carry more data. This generation is expktiebe
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rolled out around 2020. In 5G, network might soliee problem of frequency licensing and spectrum
management issues. The 5G terminals might havevaaftdefined radios. Also, it has different modiokat
schemes and error-control schemes. It providesredsdf channel without streaming [5].

[ll. APPLICATIONSOF NEXT GENERATION NETWORK

The next generation applications are set to evioive multiplatform environment. 4G applications vk
available across various wireless technologiesllike, Wi-Fi, etc. and also in devices like cell ples, laptops,
e-readers, digital cameras, printers and so onaggications are very likely to be extended andrompd
versions of the existing 3G services, but it i gticlear what the capacity of 4G will hold foretimobile world.
Some of the applications of next generation netwairle [19-22]:

Virtual Presence: This means that 4G and 5G provide user serviceli imes, even if the user is off-site.
Virtual navigation: 4G provides users with virtuglvigation through which a user can access a dsgatifathe
streets, buildings etc. of large cities. This regsihigh speed data transmission.

Tele-Medicine: 4G and 5G will support remote health monitoringpatients. A user need not go to the
hospital instead a user can get videoconferendstasse for a doctor at anytime and anywhere.

Tele-geoprocessing applications: This is a combination of GIS (Geographical Infation System) and GPS
(Global Positioning System) in which a user cantgetlocation by querying.

Crisis management: Natural disasters can cause breakdown in comntigmcaystems. In today’s world it
might take days or weeks to restore the system.rBdG it is expected to restore such crisis issnes few
hours.

Education: For people who are interested in lifelong educatdG provides a good opportunity. People
anywhere in the world can continue their educatiwough online in a cost effective manner.

Artificial Intelligence: More applications combined with artificial intelégt (Al) as human life will be
surrounded by artificial sensors which could be samicating with mobile phones.

Travelling: Introducing the launch of new mobile phone apps; tlse of Bluetooth & NFC technology
integrated smartphones in the passengerltppweess. Technology is likely to play a role @ardering
these phases over the next decade, allowing, fampbe, people to experience a destination virtulaéjore
transit, or to seek inspiration and share inforomative, while they are travelling and experiencaplace.

Security: This layer also branches across all the layere®#G and 5G network architecture which perform
the function of authentication, authorization, gption, establishment and implementation of senpoéicy
agreement between the various vendors.

Economic growth: Economic growth is supported because these tespypahanges allow consumers and
businesses to benefit from high-value wireless dad content services. This relationship had notbgen
explicitly quantified yet.

IV. FUTURE PROSPECTIVE OF 5G COMMUNICATION

In the 5G system, each cell phone will have permafidome" IP address and "care of address" which
represents its actual location. When a computeherinternet wants to communicate with cell phofterahat
first, it sends a packet to the home address abskswently server on home address send a pactet swtual
location through the tunnel. Server also sendsckgiao the computer to inform the correct addssghat
future packets will send on that address [5]. Cloathputing is a technology that uses the interndtcentral
remote server to maintain data and application&Gnnetwork this central remote server will be oantent
provider. Cloud computing allows consumers andr®ss to use applications without installation aodeas
their personal files at any computer with interaetess. The same concept is going to be used in-blae
where the user tries to access his private acdoomt a global content provider through nanocoréoim of
cloud [23]. The development of cloud computing pdeg operators with tremendous opportunities. The
advanced billing interfaces of 5G technology makewore attractive and effective with the followirfigture
perspectives [24].
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« 5G technology provides subscriber supervisiofstéar fast action.

« The high quality services of 5G technology bagedPolicy to avoid error.

* 5G technology is providing large broadcastinglafa in Gigabit which supports almost 65,000 cotioes
* 5G technology offers transporter class gatewdls wnparalleled consistency.

« The traffic statistics by 5G technology makesdre accurate.

« Through remote management offered by 5G techiyadogser can get better and fast solution.
« The remote diagnostics is also a great featuB&Gofechnology.

« The 5G technology is providing up to 25 Mbps aextivity speed.

» The 5G technology also support virtual privateacek.

» The new 5G technology will take all delivery seesout of business prospect.

» The uploading and downloading speed of 5G tedugyotouching the peak.

» The 5G technology network offering enhanced aradlable connectivity just about the world.

V. CONCLUSION

Mobile Wireless Communication Technology is goingbe a new revolution in mobile market. With the
coming out of cell phone alike_to personal datastest (PDA) now our whole office is in our fingtps or in
our phone. 5G technology has a bright future bex#usan handle best technologies and offer présetendset
to their customers.5G will promote concept of Supere, where all the network operators will be @siad
through one single core and have one single imfrestre, regardless of their access technologiesd@5G
techniques provide efficient user services with dovattery consumption, lower outage probabilitetigr
coverage), high bit rates in larger portions of ttwverage area, cheaper or no traffic fees dueoto |
infrastructure deployment costs, or higher aggeegapacity for many simultaneous users.
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