
IJRIT International Journal of Research in Information Technology, Volume 2, Issue 9, September 2014, Pg. 778-781 

Lalit Kumar, IJRIT  778 

 

International Journal of Research in Information Technology (IJRIT) 

 

                                       www.ijrit.com               ISSN 2001-5569 

4 G Technologies 

Lalit Kumar (16084), Gourav Agghi (16067), Nishant Malik (16104), Ajay Anand (16951) 

 

I. Abstract 

4G – “connect anytime, anywhere, anyhow” promising ubiquitous network access at high speed to the end users, has 

been a topic of great interest especially for the wireless telecom industry. 4G seems to be the solution for the 

growing user requirements of wireless broadband access and the limitations of the existing wireless communication 

system. The purpose of this paper is to provide an overview of the different aspects of 4G which includes its 

features, its proposed architecture and key technological enablers. It also elaborates on the roadblocks in its 

implementations. A special consideration has been given to the security concerns of 4G by discussing a security 

threat analysis model proposed by International Telecommunication Union (ITU). By applying this model, a 

detailed analysis of threats to 4G and the corresponding measures to counter them can be performed. 

 

II. Introduction 
 
Information technology along with the telecommunication, wireless communication industry has taken 

a great leap with the introduction of 4G technology in the new tech based scenario. After the much 

used 2G and 3G network technologies, the 4G technology consists of all the basic standards of both of 

these with advanced modifications and changes. 4G or most often called MAGIC (Mobile multimedia, 

anytime anywhere, Global mobility support, integrated wireless solution and Customized personal 

service) sounds very promising with better propositions for the internet access. According to the ITU, 

International Telecommunication Union, the 4G network technologies must be capable of transmitting 

a data speed of approximately 100Mbps in mobile phones and approximately 1Gbps in stationary local 

networks. Officially, 4G is named as Beyond3G or B3G by IEEE (Institute of Electrical and 

Electronics Engineers, USA). In the fourth-generation wireless system, cellular providers have the 

opportunity to offer data access to a variety of devices. The cellular network would become a data 

network on which cellular phones will be able operate —as well as any other data device. Sending data 

over the cell phone network is a productive business. The best example is augmentation of the Internet 

over the past few years. 

 

III. Evolution of 4G 
 
The development and augmentation of 4G Networks and related technologies in today’s scenario is 

imperative indicator of advancement in the field of wireless communication and technology. This 

progress started back from 1970s when the expertise just learnt how to crawl on the path of 

development with the evolution of basic first generation network. 1G or the first generation wireless 

networks were based on analog technology, designed in 1970s.This generation used the basic cellular 

structures and architectures for the purpose of mobile communications. After the first step of 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). 
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Then came 2.5G and 3G in the 1990s with higher qualities of services and better communication 

speeds.2.5G acted as an interim between the 2G and the 3G services. 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. The first operating 4G Network was established by Clear 

wire and Intel in Portland, Oregon in January 2009, marking the beginning of a new era. 4G has much 

promises and expectations to keep. 

 

 
 

Fig1. Different Generations at a glance 

 
IV. Why the  leap towards 4G 

The vision which considers 4G as an extension to 3G cellular services is called as the linear 4G vision. But the 

extent of 4G capabilities goes beyond the cellular services. Envisioning 4G as high speed delivery of services via the 

most efficient network available from the pool of wireless networks is called as the concurrent 4G vision. 

One of the major reasons of 3G being unable to repeat the success story of 2G was the provision of only few 

additional services over 2G. It was not encouraging enough for the customer’s to change their equipments. Paper 

suggests a user-centric approach for the design of 4G to avoid mismatch between the user’s expectations and the 

services provided by 4G. Using the discussion in paper, features of 4G which cater to the end-user’s expectations 

and the problems of the current generation networks can be listed as follows: 

 

• User friendliness: 4G aims at providing myriad of services to the end users at high speed. The applications 

developed to available these services should be highly user friendly minimizing the interaction between the 

application and the user. 

• User personalization: High data transfer rates and ubiquitous coverage of 4G networks would provide 

users access to large repository of data and services. 

• Terminal and Network heterogeneity: Terminal heterogeneity refers to the different types of terminals in 

terms of the size, weight, display features, power consumption, etc. Network heterogeneity means the 

different types of access networks like WiMAX, WI-Fi (Wireless Fidelity), UMTS (Universal Mobile 

Telecommunications System) and so forth which differ in their coverage area, data rate, latency and data 

loss rate. 

• High Performance: Low transfer rates of 3G restrict the user’s ability to take advantage of the rich 

multimedia contents across the wireless networks. 4G is expected to provide wireless download speeds of 

about 1Gbps in local area network (LAN) and 100 Mbps in wide area network (WAN), about260 times 

greater than the 3G wireless networks. 

• Network Convergence: Network convergence is the efficient coexistence of multimedia, voice and data 

communication within a single network. 
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• Scalability: Scalability in mobile networks is the ability to handle the increasing numbers of users and 

services. 4G will use IPv6 addressing scheme which will support large number of wireless devices 

eliminating the need for Network address translation (NAT). 

 
 

V. 4G NETWORK ARCHITECTURE 

 
Figure 2  shows the widely accepted 4G network structure with IP as the core network used for communication; 

integrating the 2G, 3G and 4G technologies using a convergence layer 

 

 

 

Figure 2: 4G Network Structure 
 

This architecture fulfills the basic requirement of servicing the standalone and mobile subscribers on an “anytime, 

anywhere, anyhow” basis in dynamic network conditions. The architecture is based on Internet Protocol version 6 

(IPV6) which operates at the transport layer enabling seamless communication across various heterogeneous 

networks and based on the key factors such as mobility, Quality of Service (QoS) and efficient resource 

management schemes. 

 
 

Figure 3: Layered 4G architecture 
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VI. Challenges in 4G 
 

• Security: The first step in analyzing cellular wireless security is to identify the security objectives. These 

are the goals that the security policy and corresponding technology should achieve. 

• Integration of IP Devices: To provide better facilities with high data rates and higher bandwidths, 4G 

technologies provide integration of non IP devices and IP devices. This feature makes it easier to integrate 

the infrastructure of all current networks and consequently it will be easier for users to access services and 

applications regardless of the environment. By this, one can easily access different mobile and wireless 

networks simultaneously.  

• Cost Affordability and Managing User Accounts: With 4G networks, maintaining user accounts has 

become complicated. Due to heterogeneity of 4G networks and the frequent interaction of service 

providers, the billing system is not able to be figured out and managed. 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. 

• Meeting Consumer Expectation: With the appropriate combination of resources, it is possible for 4G 

Networks to create alternatives that exceed consumer and industry expectations. 

 

VII. Conclusion 
 

This paper presents 4G visions from a technical perspective. After a brief review of the history and status of mobile 

communications, we propose a 4G feature framework, in which features of 4G mobile communications are defined. 

The framework is based on the key concept of integration, and it has the following characteristics: 

1) Targets in the framework include users, terminals, networks, and applications, which compass the entire technical 

domain and operating environment of 4G. 

2) Core features of 4G are described as diversity and adaptability of the targets, leading to seamless integration. 

3) The feature of diversity includes both external and internal diversity, in which adaptability is caused by external 

diversity and is solved by internal diversity.  

Technical perspectives are presented for each of the 

Features in the paper, in which also some promising techniques and possible research issues of 4G are introduced. 

The proposed framework provides a layout view on future communication systems, and challenging research. 
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