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Abstract: The next stage of progression in wireless communications, after 2G and 3G, i.e the Fourth Generation
wireless network consists of key features like high data transfer, wider band-width to support quick upload and
download of media files. The 4G network technologies ensure high speed accessibility through any wireless
device by integrating non IP based and IP based devices which plays a key role in todays sophisticated and
technology oriented lifestyle. This paper presents the 4G network technologies and services as a whole that
the different industries persuing and suggestions to make this technology more satifactory and reliable. This
paper describes key pros of 4G technology, which makes it out standing from other. The concept of multimode
software for maintaining different networks paralleley is explained, along with the mechanisms of system
initiated discoveries. User account management, which is an hurdle or challenge has been discussed. The paper
describes the concept of security that should be given attention. This paper explores and identifies pros and
cons of 4G technology and proposes required features to make this technology aa most reliable and trustet.
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INTRODUCTION 100Mbps in mobile phones and approximately 1Gbps in

The existence of 4G Networks in today’s technology as Beyond3G or B3G by IEEE (Institute of Electrical and
oriented culture is important indicators of advancement Electronics Engineers, USA). In the 4G wireless system,
and change to achive true north results. 4G, or Fourth celluar network providers have a huge opportunity to
Generation networks, are designed to facilitate improved offer their service to an array of wireless devices. The
wireless capabilities, network speeds and visual cellular network should be a data network on which both
technologies to place us in a positon on importent fields cell phone and other wirelerss devices can operate
like militaty, health-care. Information technology joining without any issues. Sending data over the cell phone
hands with the telecommunication, wireless network is a most promising and profitable business [3].
communication industry has taken a gaint leap with the The best example is augmentation of the Internet over the
introduction of 4G technology in the new era of past few years.
technology based scenario. Next to the much used 2G and
3G network technologies, the 4G technology consists of Evolution of 4G: Background: The development and
all the required standards of both of these with advanced augmentation of 4G Networks and related technologies in
modifications and alteration [1]. 4G or most often called today’s scenario is imperative indicator of advancement
MAGIC (Mobile multimedia, Anytime anywhere, Global in the field of wireless communication and technology.
mobility support, integrated wireless solution and This progress started back from 1970s when the expertise
Customised personal service) which gives more just learnt how to crawl on the path of development with
satifaction that it can provide required internet access. the evolution of basic first generation networks. 1G or the
According to the ITU, International Telecommunication first generation wireless networks were based on analog
Union, the 4G network technologies should be equipped technology, designed in 1970s [4]. This generation used
enough to transmit a data speed of approximately the basic cellular structures and architectures for the

other stationary local networks [2]. Officially, 4G is named
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purpose of mobile communications. After the first step of Cababilities and Features: Although the 4G Network
1G in the path of progress, the second step was of the 2G
or second generation networks which marked a
transformation from the analog technology of 1G to the
digital technology using digital signals. 2G networks made
digital communications possible at low speeds with the
introduction of GSM (Global Mobile System), TDMA,
PDC (Personal Digital Cellular) and CDMA (Code Division
Multiple Access). After the facility of 3Gof providing
higher data rates for fulfilling the data demanding needs
of users, the new leap in the telecommunication industry
is that of 4G [5]. The first operating 4G Network was
established by Clearwire and Intel in Portland, Oregon in
January 2009, marking the beginning of a new era. 4G has
much promises and expectations to keep.

Oppertunities: In general, it is believed that the existence
of the 4G network is designed to facilitate the
development of a superior alternative to the existing 3G
strategy in terms of quality and data transmission speed.
For developers of 4G Networks, there is a great
dependence upon advanced technologies and increased
speed in order for the network to be a success [7]. It is
known that in terms of the 4G Network, “it requires
substantial improvements to multimedia messaging
services, including video services, in order to approve a
new generation. It wants a data speed transfer rate of at
least 100 megabits per second while a user is physically
moving at high speeds and a one gigabit per second data
rate in a fixed position” [8]. From this perspective, it is
important for the new data network to meet the expected
demand of the consumer and of different industries, which
have come to depend upon high-speed data networks
with minimal interruptions for a variety of needs. 

Cost and Affordability: In terms of 4G Network cost and
affordability, there are a number of issues to consider that
reflect some degree of risk, as well as opportunity, so that
these networks are successful once rolled out to the
general public and in general, 4G Networks are designed
in order to create an environment that supports high-
speed data transmission and increased profit margins for
organizations that utilize these capabilities. Developing a
successful 4G Network platform is a positive step towards
the creation of a wireless and broadband environment that
possesses rapid transmission speeds, data integrity
modules and other related events that encourage users to
take additional risks in promoting successful utilization of
these 4G tools. 

platform is not brand new, many telecommunications
providers  have  not  yet  developed  their own
alternatives that will support this network in full.
Therefore,  4G-related products are still in the
development phase, with additional products to be
developed  and  rolled  out  on  a  periodic  basis.  With
the creation of these alternatives, it is likely that 4G
Networks will continue to expand  their  scope  and
 promote their own brand of personalization for
consumers that seek these types of alternatives. In
general,  the  possibilities  associated  with  4G  Networks
are endless, as high-speed data transmission and
associated  capabilities  are  more  feasible  than  ever.
This supports the notion that the demand for more
complex networks and related capabilities are stronger
than ever, as a greater number of consumers continue to
buy into the potential that exists with advanced networks,
such as 4G. With the appropriate combination of
resources, it is possible for 4G Networks to create
alternatives that exceed consumer and industry
expectations. Therefore, 4G developers must consider the
appropriate security measures, the promotion of high-
speed data transmission across the network and must also
consider the ways in which data quality and integrity
might be preserved in order to provide the most
satisfactory results. 

This 4G is intended to replace the current 3G systems
within few years. The ambitious goal of 4G is to allow
everyone to access the Internet anytime and everywhere.
The provided connection to Internet will allow users to
access all type of services including text, databases and
multimedia. 4G, unlike 3G, is IP based, that is every user
connected to the Internet will have an IP address. This
feature makes it easier to integrate the infrastructure of all
current networks and consequently will it easier for users
to access services and applications regardless of the
environment. 4G will also provide higher bandwidth, data
rate, lower authentication overhead and will ensure the
service is constantly provided to the user without any
disruption. Another key feature of 4G networks is high
level of user-level customization. That is, each user can
choose the preferred level of quality of service, radio
environment, etc. Accessing 4G networks will be possible
virtually by using any wireless device such as PDAs, cell
phones and laptops. 

4G will allow everyone to access the Internet from
everywhere using almost any wireless device.
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Challenges integrating the mechanisms of providing services to both
Security: The first step in analyzing cellular wireless non-IP-based as well as IP-based devices is one of key
security is to identify the security objectives. These are challenges 4G networks have to address. 
the goals that the security policy and corresponding
technology should achieve [9]. Complex Architecture 

Howard, Walker and Wright, of the British company Multimode End-User Terminals: To reduce operating
Vodafone, created objectives for 3G wireless that are costs, devices that operate on 4G networks should have
applicable to 4G as well: the capability to operate in different networks. This will

To ensure that information generated by or relating design problems and will reduce power consumption.
to a user is adequately protected against misuse or However, accessing different mobile and wireless
misappropriation. networks simultaneously is one of the major issues 4G
To  ensure  that  the  security  features  are networks have been addressing. One mechanism that has
adequately standardized to ensure world-wide been proposed to handle this problem is termed “multi-
interoperability and roaming between different mode devices”. This mechanism can be achieved through
providers. a software radio that allows the end-user device to adapt
To ensure that the level of protection afforded to itself to various wireless interfaces  of  the  networks.
users and providers of services is considered to be Figure 1 shows an example of such solution.
better than that provided in contemporary fixed and
mobile networks. System Discovery and Selection: Due to the
To    ensure     that     the     implementation of heterogeneity of 4G networks, wireless devices have to
security  features  and  mechanisms   can be process signals sent from different systems, discover
extended  and  enhanced  as  required  by  new available services and connect to appropriate service
threats and services. providers. Various service providers have their own
To ensure that security features enable new ‘e- protocols  which  can  be  incompatible  with each  other
commerce’ services and other advanced Applications as well as with the user’s device. This issue may
(Howard, Walker). complicate the process of selecting the most appropriate

Quality of Service: With respect to network quality, many and thus, may affect the Quality of service provided to the
telecommunications providers are promising that there will end user. 
be enhanced connectivity and the quality of data that is One solution to resolve this issue is called “System-
transmitted across the network will be of the highest initiated discoveries”. This mechanism allows automatic
possible quality, as in the case of Ericsson’s 4G Network download of software modules based on the wireless
for TeliaSonera. The company promises that “The new 4G system the user is connected to. Another approach to
network will do for broadband what mobile telephony did handle this problem is based overlay networks. In such
for voice. With real-time performance and about 10 times case, the end-user device is connected to different
higher data rates compared to today's mobile broadband networks through an overlay network. The overlay
networks, consumers can always be connected, even on network performs all necessary tasks such as protocol
the move”. As a result, it is important for providers to translation and Quality of service negotiation as depicted
develop an effective approach to the 4G Network that will in Figure 2. 
enhance quality, provide effective security measures and
will ensure that all users are provided [10]. The main Service and Billing: Managing user accounts and billing
challenge that 4G networks are facing is integrating non- them has become much more complicated with 4G
IP-based and IP-based devices. It is known that devices networks. This is mainly due to heterogeneity of 4G
that are not IP address based are generally used for networks and the frequent interaction of service
services such as VoIP. On the other hand, devices that are providers. The research community addressed this
IP address based are used for data delivery. 4G networks concern and proposed several frameworks to handle the
will serve both types of devices. Consequently, customers’ billing and user account information.

not only reduce the operating cost but will also simplify

technology based on the time, place and service provided
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Fig. 1: Different Generations at a glance

Fig. 2: Accessing multiple networks and services through multi-mode software
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CONCLUSION 4. Fleck, J., 1999. “A Distributed Near Real-time Billing

4G wireless networks not only enable more efficient, pp: 142-48. 
scalable and reliable wireless services but also provide 5. Buracchini, 2000. “The Software Radio Concept,”
wider variety of services. These opportunities come with IEEE Commun. Mag., 38(9): 138-43. 
a need for rethinking about the security, privacy, architect 6. Taylor, P., 2010. AT and T to roll out 4G network,
and billing technologies that have been used for previous 2009. 3GPP TS 23.107 v.5.9.0, “Quality of Service
generations. We believe, however, that future research (QoS)   Concept   and  Architecture,”  June  2003.
will overcome these challenges and integrate newly Samira Toosi, Kamaladdin Dilmaghani and Hasan
developed services to 4G networks making them available Hikmatshoar, “Proliferation  of  Juglans  regia  L.  by
to everyone and anytime. 4G Technology offers high data In vitro Embryo Culture”, Middle-East Journal of
rates that will generate new trends for the market and Scientific Research, ISSN:1990-9233, 6(1): 01-07.
prospects for established as well as for new 7. Ihsan Nuri Demirel, 2010. “Knowledge Level of
telecommunication businesses.4G networks, when tied National Education Managers upon In-Service
together with mobile phones with in-built higher Education Concepts Such as “Holiday Activity
resolution  digital  cameras  and   also   High   Definition Logic, Expectation Difference, Concept Visibility,
capabilities will facilitate video blogs. After successful Attitude of Workers and Upper Stage Managers””,
implementation, 4G technology is likely to enable Middle-East    Journal   of    Scientific   Research,
ubiquitous computing, that will simultaneously connect ISSN: 1990-9233, 6(1): 08-14.
to numerous high date speed networks offers faultless 8. Ihsan Nuri Demirel, 2010. “Conceptual Description,
handoffs all over the geographical regions. Many network Hastiness in Obtaining Result, Voluntary
operators possibly utilize technologies for example; Participation,     Assumption    of    Inefficiency”,
wireless mesh networks and cognitive radio network to Middle-East     Journal    of   Scientific   Research,
guarantee secure connection and competently allocates ISSN: 1990-9233, 6(1): 15-21.
equally network traffic and bandwidth. Today’s wired 9. Saman Shahbaz and Muhammad Qaiser Shahbaz,
society is going wireless and it has a problem. 4G is the 2010. “On Bivariate Concomitants of Order Statistics
answer. for Pseudo Exponential Distribution”, Middle-East
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