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Abstract
In this paper, research and development efforts for apprehending the Fourth-Generation (4G) mobile
communication system has been discussed. It helps in providing satisfactory expectation to the users
for having advanced wireless access even in the mobile environments. This paper features, the
requirements of the particular system, solving of technical challenges and gives description about the

activities involved in the standardization of the 4G mobile Communication system.
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INTRODUCTION

The readiness of ubiquitously low-cost
broadband access has made quality of life and
modern economy dependent. The demand on
end user data rates keeps growing which
results in energies the advancement and
disposition of innovative systems. The study
of this progression process tells that there is a
fissure, not foreseen system generation called
Generation 4.

For the last two Eras, the two generations of
broadband access systems for telephone loops
came into existence namely, Generation 1,
which is grounded on integrated services
digital network (ISDN) ™' and Generation 2,
which is focused on asymmetric DSL (ADSL)
2 The fourth generation broadband (4GBB),
which uses the last DP [3], will offer data rates
on the order of 1 Gb/s, i.e. ten times the data
rate that of Generation 3. Techno-Economic
Investment evaluated [4] that in the setting out
of FTTH can be defensible only in dense urban
areas. Also the cost of installing fiber to the
last DP is restrained.

As the first generation networks and handsets
was a totally replaced by second generation
and so as the third generation so the fourth
generation can’t be an  progressive
development of present-day 3G technologies,
but reasonably the total replacement of
networks and handsets of the 3G. In 2015 the
International Telecommunications Regulatory

and Standardization organization are working
for viable disposition of 4G networks roughly.
As 4G is not defined formally; though, there
are few purposes that are predictable for 4G.
These points embrace, that 4G will be a fully
IP-based integrated system, for both indoors
and outdoors it will be capable of providing
between 100 Mbit/s and 1 Gigabit/s speeds,
with finest feature and high safety.

HISTORY

The evolutions of mobile service from the 1G
(first generation) to 4G (fourth generation)
boons a petite history of mobile telephone
technologies. In the 1970s, this process started
with the designs that were known as 1G.
Earlier, the implementation of systems was
done on the basis of analog technology and the
elementary cellular structure of mobile
communication. These early systems brought
many solutions for fundamental problems.
During the 1980s, several mismatched analog
systems were sited in service everywhere in
the world. The 2G (second generation)
systems was designed which were still mainly
used for voice applications but these were
based on digital technology, that included
digital signal processing techniques. These 2G
systems delivered low speed circuit-switched
data communication services.

The modest insistence to design and
contrivance digital systems led again to a
variability of dissimilar and discordant
standards such as GSM (global system
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mobile), mainly in Europe; TDMA (time
division multiple access) (1S-54/1S-136) in the
U.S.; PDC (personal digital cellular) in Japan;
and CDMA (code division multiple access)
(1S-95), another U.S. system. These systems
manoeuvre nationwide or internationally and
are nowadays mainstream systems, although
the data rate for users in these system is very
limited.

During the 1990s, both organizations
functioned to define the next, or 3G, mobile
system, which would remove previous
irreconcilabilities and become a accurately
global system.

The third generation systems have higher
quality voice channels, along with that up to 2
Mbps broadband data capabilities.

Unfortunately, the two groups could not
resolve their dissimilarities, and this era will
see the overview of two mobile standards for
3G. In addition to that China is on the edge of
contrivance a third 3G systems. An interlude
phase came into existence between 2G and 3G,
the 2.5G. It is fundamentally an augmentation
of the two major 2G technologies to propose
an improved capacity on the 2G radio
frequency channels and to declare higher
amount for data service that is up to 384 kbps.
An important characteristic of 2.5G is that
optimization of data channels are done for
packet data, which acquaint access to 4G
Mobile Communication System Division of
Computer Engineering 3 the Internet from
mobile devices, whether telephone, PDA
(personal digital assistant), or laptop.

However, in today's society, there is unlimited
demand for higher access speed multimedia
communication, which greatly depends on
computer communication in digital format. As
per the bygone indication of a generation
revolution happening once a decade, the
current time appears to be the accurate time to
commence the research on a 4G mobile
communication system.

VISION OF 4G

In perchance two or three years, the new
generation of wireless is envisioned to
enhancement and substitute the 3G systems.

The bases of the 4G set-ups are retrieving
information anyplace, anytime, with a
continuous connection to an extensive range of
info and facilities, and reception of a huge
volume of information, data, pictures, video,
and so on. The upcoming 4G infrastructures
will involves a set of innumerable networks
using IP (Internet protocol) as a common
protocol so that users are in supervised as they
will be able to elect all application and
atmosphere.

According to the emerging trends of mobile
communication, 4G will provide higher data
rate, broader bandwidth and smoother and
quicker handoff. It will focus on guaranteeing
continuous facility across a swarm of wireless
systems and networks. The main concept is
integrating the 4G capabilities with all of the
existing mobile technologies through advanced
technologies.

The main features of 4G Application
flexibility and being highly dynamic services
of interest to users. These topographies means
facilities can be provided and be accessible to
the particular liking of dissimilar users and
support the users' traffic, air interfaces, radio
environment, and excellence of service.

Association with the network applications can
be transmitted into numerous systems and
points suitably and proficiently. The leading
approaches of admittance to this puddle of
material will be the mobile telephone, PDA,
and laptop to flawless admittance to high-
speed information services, the voice
communication and entertainment broadcast
services. Figure 1 explains basics and methods
to provision the malleability of the 4G domain.

The fourth generation will involve every
system commencing numerous networks,
operator-driven  broadband  networks to
personal areas; public to private and ad hoc
networks. The 4G schemes will interoperate
with 2G and 3G systems, along with with
digital broadcasting systems. Furthermore, 4G
systems will be completely IP-based wireless
Internet. This altogether about integrated
outlook indicates the broad array of systems
that the fourth generation anticipates to
integrate, from satellite broadband to high
altitude platform to cellular 3G and 3G
systems to WLL (wireless local loop) and
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FWA (fixed wireless access) to WLAN
(wireless local area network) and PAN
(personal area network),all with IP as the
integrating mechanism. With 4G, a range of
new services and models will be available

which needs to be additionally inspected for
their interface with the design of 4G systems.
The key elements and the seamless
connectivity of the networks are demonstrated
in figures 2 and 3.
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Fig. 1: 4G Vision.
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Fig. 3: Seamless Connection of Network
The Key technologies obligatory for 4G are
momentarily described below:
KEY 4G TECHNOLOGIES
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OFDMA (Orthogonal Frequency Division
Multiplexing)

Orthogonal Frequency Division Multiplexing
(OFDM) offers advantages for physical layer
recital, along with that a frame work for
refining 2™ layer enactments by intending a
superfluous degree of free-dom. Using OFDM,
it is possible to feat the time, space, frequency
domains and even the code domain to enhance
radio channel usage. In multi-path milieus, it
confirms very robust transmission with
abridged receiver intricacy.

OFDM also offers a frequency diversity gain
by refining the physical layer performance and
also compatible with other enhancement
Technologies, like smart antennas and MIMO.
It can also be used as a multiple access
technology (Orthogonal Frequency Division
Multiple Access; OFDMA) in which OFDM
symbol can spread information using a diverse
set of sub carriers (sub channels) to/from
several users. This along with providing
additional flexibility for resource allocation
also enables cross-layer optimization of radio
link usage.

Software Defined Radio (SDR)

Software Defined Radio (SDR) profits from
now a days from high processing power to
ripen multi-band, multi-standard base stations
and terminals. Though in future the air
interface will be adapted by the terminals to
the available radio access technology, but at
present this is done by the infrastructure.

SDR was predicted to provide several
infrastructure gains. For example, to intensify
network capacity at a definite time (e.g. during
a sports event), an operator will reconstruct its
network adding several modems at a given
Base Transceiver Station (BTS). SDR makes
this process easy. In the framework of 4G
systems, SDR will turn into a supporter for the
combination of multi-standard Pico cells. For a
manufacturer, this can be a prevailing support
for providing multi-standard, multi-band
equipment with abridged growth effort and
costs  over  concurrent multi-channel
processing.

Multiple-Input Multiple -Output (MIMO)

MIMO utilizes signal multiplexing amid
multiple transmitting antennas and time or
frequency. It is finely suitable to OFDM, as it

is likely to process independent time symbols
once the OFDM waveform is appropriately
designed for the channel. This feature of
OFDM importantly streamlines dispensation.
The signal transmitted by m antennas is
received by n antennas. Procedure of the
acknowledged signals may carry numerous
performance improvements that are range,
quality of received signal and spectrum
efficiency. MIMO is additionally well-
organized when numerous multiple path
signals are received. The enactment in cellular
dispositions is still focused to research and
simulations. Nevertheless, it is commonly
acknowledged that the gain in spectrum
efficiency is openly associated to the least
possible number of antennas in the link.

HANDOVER AND MOBILITY
Handover technologies established on mobile
IP technology have been deliberated for data
and voice. Mobile IP techniques are slow but
can be enhanced with traditional approaches
like hierarchical, fast mobile IP, these
approaches are pertinent to data and perhaps
also voice. In single-frequency networks, it is
necessary to reassess the handover approaches.
Numerous methods can be castoff when the
carrier to interference ratio is negative for
example VSFOFDM, bit repetition, but the
shortcoming of these techniques is bulk. In
OFDM, the similar substitute exists as in
CDMA, which is to practice in macro-
diversity. In the event of OFDM, MIMO
permits  macro-diversity  handling  with
performance gains. Though, the application of
macro-diversity infers that MIMO processing
is centralized and transmissions are
synchronous. This is not as multifaceted as in
CDMA; however such a system should only
be used in conditions wherever spectrum is
very rare.

CONCLUSION

As the antiquity of mobile communications
demonstrates, therefore efforts have been
made to decrease a humeral of technologies to
a solitary global standard. Projected 4G
systems propose this ability of a standard that
can be comprised worldwide by its key idea of
integration. Forthcoming wireless networks
will requisite to support diverse IP multimedia
applications to consent distribution of
resources among multiple users. There must be
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a lesser complication of application and
effectual resources of negotiation amongst the
end users and the wireless infrastructure. The
fourth generation provide assurances to
achieve the goal of particular figuring and
communication—a visualization that
reasonably delivers high data rates everywhere
over a wireless network.
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