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 Abstract-  

 

The wireless communication has augmented to a great extent in past few years. Its usage by common people is increasing day to 

day. It has become a part and parcel of our life. In this paper, we have started with the step by step evolution of wireless 

technology to reach at 4G technology. We have discussed briefly about 1G, 2G and 3G. Then we have discussed the 

characteristics of 4G technology and its importance. In the end, we have discussed the problems that are present in 4G 

technology.  

 

I. HISTORY 

 1G or the first generation wireless networks designed in 1980s. Its main disadvantage was that it used analog technology for its 

use with the speed varying from 28 kbps to 56 kbps. The first generation system provided voice transmission by using frequencies 

around 900 MHz It was finally replaced by 2G technology which uses digital technology. The second generation (2G) was based 

on low-band digital data signaling. The most popular 2G wireless technology is known as Global Systems for Mobile 

Communications (GSM) which used a 25MHz frequency spectrum in the 900MHz band. Then 2.5G and 3G were introduced 

which provided superior qualities of services. After the availability of 3G, it was necessary to provide higher data rates to the 

demanding needs of users. As a result, it was necessary to introduce 4G network. The first operating 4G Network was established 

by Clearwire and Intel in Portland, Oregon in January 2009.   
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 II   4G TECHNOLOGY 

 
4G is also called as Next Generation Wireless Network( NGWN). Theoretically it should provide services at the rate of 20 to 100 

Megabits per second (Mbps), at 2 to 8 GHz frequency band and bandwidth of 100 Mega Hertz (MHz). 4G is described as MAGIC 

—Mobile multimedia, Anytime anywhere, Global mobility support, Integrated wireless solution, and Customized personal 

service. The basic idea of 4G networks is to provide services to users based on an architecture which is packet based i.e. IP based. 

4G technology follows Multiple Input Multiple Output Technology that uses signal multiplexing between multiple transmitting 

antennas (space multiplex) and time or frequency. With the help of 4G, data and multimedia services along with the 

telecommunication services can also be provided. In MIMO technique, different signals are transmitted out of different antenna 

simultaneously in the same bandwidth and then separated at the receiver. If there are five antennas at the transmitter and receiver, 

this system will have the capacity to provide five times the data rate of a single antenna system without increasing the transmitting 

bandwidth. Downlink transmission is the process of signal transmission from the base station to mobile terminal. For this purpose, 

OFDMA (Orthogonal Frequency division Multilexing Access) is used. It is a channel allocation technique which uses the 

orthogonal frequency division multiplexing technique to divide the data  which is required to be transmitted along the orthogonal 

narrow band carriers well spaced by frequency. Inverse Fast Fourier Transform (IIFT) is used to divide the data. SCFDMA 

(Single Carrier Frequency Division Multiplexing Access) can be used for the uplink transmission of the symbols. In this channel 

allocation method, data transmission is based on the single carrier frequency division multiplexing technique that allows the 

transmission of the data with the help of a single carrier 

 

III. Benefits of 4G 

 

1. Fast data connectivity speed- 4G can provide wireless download speeds of about 1Gbps in local area network(LAN) and 

100 Mbps in wide area network (WAN), which is much  greater than the 3G wireless networks. This will be a platform 

to start a new era where transfer and downloading of data, video conferencing, browsing sites and loading videos will be 

very easy. 

2. Low cost - 4G is compatible with 2G and 3G. As a result, there is no requirement to have new spectrum. It can work on 

existing spectrum as well. Moreover the energy consumed by 4G is less than 2G and 3G 

3. Low energy consumption- The energy consumed by the 4G devices is comparatively lesser than 3G or 2G devices. 

4. Best coverage area- Sometimes there is no data transmission or reception, even if the area is under the coverage network. 

However the frequency of the 4G signals is such that it can easily penetrate the common obstacles. 

5. Scalability- The number of mobile users is increasing day by day. As a result, the mobile network should be able to 

handle the increasing numbers of users and services. For this purpose, 4G will use IPv6 addressing scheme which will 

support large number of wireless devices eliminating the need for Network address translation (NAT).  

 

IV. Challenges  faced by 4G 

 

1. Hand off Delay: A handoff refers to the process of transferring an active call or data session from one cell in a cellular 

network to another or from one channel in a cell to another. Handoff delay can cause   QoS (Quality of service) related 

problems in 4G wireless networks. During the handoff process, there may be substantial decrease in QoS that will affect  

its applications.  

2. Security: Most of the security methods used in 4G have encryption/decryption protocols which were designed only for 

specific services. They are very inflexible and robust. But the architecture of 4G is very heterogeneous. As a result , the 

security system in 4G networks should be reconfigurable and adaptive. 

3. System selection: Due to the heterogeneous nature of 4G networks, wireless devices have to receive and process signals 

sent from different systems, identify the available services, and switch to proper service providers. Sometimes various 

service providers have their own protocols which can be incompatible with each other as well as with the user’s devices. 

4. Service and Billing:  In 4G services, it is very difficult to managing accounts and billing of the users of its services due to 

the heterogeneity of 4G networks and the frequent interaction of the service providers. 

5.  Incompatible roaming frequencies: When a 4G user comes out of its country, there is no  guarantee that it will continue 

to be able to use 4G overseas. This is due to the fact that several nations are using different spectrums for its 4G services. 
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6. Multimode User Terminals: To reduce the operational costs,  it is necessary for the devices that operate on 4G networks 

to have the skill to operate inseveral networks. It will definitely reduce the operating cost. As these  networks are not 

homogeneous, to access these  networks simultaneously is one of the major problem in implementing 4G networking.   

 

V. Conclusion 

4G is a global network which is based upon an open system approach. The goal of the 4G network is 

to supersede  the current cellular core network with a single worldwide cellular core network standard, based on IP for control, 

video, packet data and 

VoIP.  Although it seems quite expensive now to furnish 4G technology now, definitely it will be very cost effective in future. If 

4G comes out successfully, then wireless communication would become very successful 
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