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Abstract
3G Networks are gaining popularity among users day by day. 
They are affecting a normal human life to a great extent. But 
this technology cannot be considered to be perfect as there are 
some performance issues in this technology. So in this paper we 
compare the performance of Dedicated Local Area Network with 
Third Generation (3G) Networks. 
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I. Introduction 
Third generation systems are the current generation of technology 
which provide us with faster, better and reliable communications 
services. Along with speed and better reliability, 3G systems also 
provide the user with some additional services which were not 
provided by the predecessor technology i.e. 2G Technology.  
Additional services include live streaming, video calling, 
Internet Protocol Television (IPTV), mobile internet access etc.  
3G Technology is designed for multimedia communication. 
It provides services like higher data transfer rates. One of its 
key visions is to provide seamless global roaming, enabling 
users to move across borders while using the same number and 
handset. These services are possible because the 3G spectrum 
provides the necessary bandwidth. 

A. Internet
Internet is a global computer network which connects millions 
of computer networks and devices to each another so that they 
can communicate with each other and can exchange information 
in form of messages or computer files. Internet provides 
communication facilities globally to business, government, 
universities, schools and homes. Internet is a network of millions 
of computer networks. 
The invention of internet can be traced back to 1950s which 
began with the development of electronic computers. The major 
development took place in USA, Great Britain and France which 
provided the initial concepts of Packet Networking.  US Department 
of Defence developed ARPANET, which would become the first 
network to use Internet Protocol. The first message in history of 
Internet was sent over ARPANET. 
A protocol can be considered as a language or a way in which 
computers communicate with each other. The information 
exchanged between devices—through a network, or other 
media—is governed by rules and conventions that can be set 
out in technical specifications called communication protocol 
standards.  A protocol can therefore be implemented as hardware, 
software, or both. Communications protocols have to be agreed 
upon by the parties involved. 
Interconnected computers on different networks transmit data 
through IP or the internet protocol. Internet Protocol is a special 
type of Packet switching technique. IP was developed in 1970s 
and is the main network protocol which is used on the Internet. 

IP supports unique addressing for computers on a network. Most 
networks use the Internet Protocol version 4 (IPv4) standards that 
features IP addresses four bytes (32 bits) in length. The newer 
Internet Protocol version 6 (IPv6) standard features addresses 16 
bytes (128 bits) in length [1]. 
In most of the networks, IP and Transport Control Protocol (TCP) 
are mostly used together. TCP is one of the most important protocols 
of IP, and it defines how to establish and maintain a network so 
that programs can exchange data successfully.TCP along with IP 
defines the basic rules of Internet and are referred to as TCP/IP. 
TCP is the main transport protocol utilized in IP networks. 

Types of Internet Connection:
Dial-Up Internet Access1. 
ISDN - Integrated Services Digital Network2. 
B-ISDN - Broadband ISDN3. 
DSL – Digital Subscriber Line4. 
Cable - Broadband Internet Connection5. 
Internet over Satellite6. 
Wireless Internet Connections7. 

Internet Service Provider (ISP) provides Internet to the device. 

II. Third Generation Techonology
3G, which is a short form of third generation technology, is 
a wireless technology and is the third generation of mobile 
telecommunication technology. 3G technology was developed 
so that a new range of multimedia services could be provided to 
the mobile user. The previous wireless mobile technology was 
2G or second generation. 3G provides services like high speed 
transmission and advance multimedia access global roaming which 
2G couldn’t.  With the help of this technology, smart-phones which 
can support 3G Networks can connect to Internet for making voice 
and video calls and can also upload or download data. 3G was 
majorly developed to provide more efficient system in the field 
of mobile telecommunication and also to overcome shortcomings 
of previous system. 3G provides better quality of services and 
have lesser security issues than 2G services. The third generation 
technologies allow mobile users to use internet (wireless mobile 
broadband) over their phones at higher data rates. Third generation 
technology provides better services to the user and uses mobile 
bandwidth more efficiently than second generation. So all in all, 
3G provides better services at higher data rates. Usage of internet 
over third generation wireless networks has been increasing day by 
day. The range of services offered by 3G includes video calling, 
location based services, Global Positioning System (GPS), Mobile 
TV, video on demand, Tele-Medicine etc. In such a case, TCP/IP 
will carry the majority of the overall traffic. So, more attention 
should be given the performance of TCP/IP over 3G wireless 
networks. But, TCP/IP cannot distinguish between wireless link 
losses and congestion losses. So it has a negative impact on the 
overall performance. 



IJECT Vol. 5, IssuE 4, oCT - DEC 2014  ISSN : 2230-7109 (Online)  |  ISSN : 2230-9543 (Print)

w w w . i j e c t . o r g 118   InternatIonal Journal of electronIcs & communIcatIon technology

A. 3G Architecture 
3G is divided into two tiers i.e higher tier and lower tier. Higher tier 
provides location based services & Lower tier provides services 
such as Application Layer Multicast. These layers which are 
mentioned above can be further subdivided. The functions are 
grouped into vertical collections we call “facets” that contain 
key capabilities that span all or several layers. These facets are 
security, QoS/resource control, and other similar coordination 
functions, transport, mobility, interworking, and service control.  
Each plane and each layer is largely independent of the others, 
resulting in a highly object-oriented network architecture that is 
easy to maintain and upgrade.
The lower layer is the access network layer and provides physical 
and MAC level connectivity, necessary access control and wide-
area mobility, and QoS-aware switching capability. This layer is 
topped with IP-based access network that provides IP connectivity 
along with necessary access control, integrated QoS management, 
address assignment, and inter-subnet handover capability with fast 
Mobile IP. These two layers are flexible and are mixed in different 
combinations depending on the access network technology 
and particular topology requirements of particular part of the 
network.
The core network layer consists of a pure IP Different server core 
that provides raw bandwidth to connect different parts of the 
network. It also contains gateways to connect to external networks, 
such as the Internet, and employs necessary protection against 
denial-of-service attacks from outside networks.
The network services that help other layers achieve their tasks are 
called support services. Here, these are divided into two tiers. Tier 
1 support services are mostly related to transport functionality of 
the network, while tier 2 support services provide functionality for 
end services to work properly. Tier 1 services include network-
level AAA service, roaming and macromobility management, 
and a QoS enforcement function that configures different parts 
of the network to provide QoS in compliance with the network 
policy and user profile. 
Tier 2 support services provide a rich set of services that 
facilitate end services. These include service registries that 
allow applications to discover services and interact with them to 
provide more sophisticated composed services. This layer provides 
application-layer AAA service for the end services, an overlay 
network that facilitates application and content distribution and 
other optimizations, a certification service for the applications, and 
a set of gateways that provide service level integration with legacy 
network services such as voice and video in 3G networks [2].

B. Comparing 3G Network With Local Area Network 
(LANs)
A Local Area Network (LAN) is a computer network which spans 
a limited area. It can be considered as a group of computers and 
associated devices that share a common communications line 
or wireless link within a limited area such as a home, school/
college building, computer laboratory, or office building using 
network media.  A system of LANs connected in this way is called 
a wide-area network (WAN). LANs are capable of transmitting 
data at very fast rates, much faster than data can be transmitted 
over a telephone line; but the distances are limited, and there is 
also a limit on the number of computers that can be attached to 
a single LAN.   Most LANs connect workstations and personal 
computers. Each node (individual computer) in a LAN has its 
own CPU with which it executes programs, but it also is able 
to access data and devices anywhere on the LAN. This means that 

many users can share expensive devices, such as laser printers, 
as well as data. Users can also use the LAN to communicate 
with each other, by sending e-mail or engaging in chat sessions. 
A local area network may serve as few as two or three users (for 
example, in a home network) or as many as thousands of users 
(for example, in an FDDI network). 
On the other hand, 3G which is a short form for third generation, it 
is the third generation of mobile telecommunications technology 
after 2G, the second generation technologies. 3G was introduced 
in 1998. But 3G was first used commercially by NTT DOCOMO 
in 2001 in Japan. 3G provide us with faster, better and reliable 
communications services. As mentioned earlier, 3G not only 
provides the user with better speed and reliability than 2G, 
this technology includes additional services live streaming, 
video calling, Internet Protocol Television (IPTV), mobile 
internet access etc.  3G is a set of technologies and standards 
that include W -CDMA (Wideband Code Division Multiple 
Access), WLAN and cellular radio, among others. 3G provides 
services like high-speed data transmission, global roaming and 
has made advanced multimedia communication possible. 3G is 
mainly used for providing internet connections with high speed 
to mobile phones and tablets so that Internet can be accessed on 
the move. 3G telecommunication networks support services that 
provide an information transfer rate of at least 200  kbit/s.  Later 
3G releases, often denoted 3.5G and 3.75G, also provide mobile 
broadband access of several Mbit/s to smartphones and mobile 
modems in laptop computers. The range of services offered 
by 3G includes video calling, location based services, Global 
Positioning System (GPS), Mobile TV, video on demand, Tele-
Medicine etc. 
WLAN or Wireless Local area network is the one in which a 
user can connect to local area network using wireless (radio) 
connection.  The IEEE 802.11 group of standards specify the 
technologies for wireless LANs. A WLAN typically extends an 
existing wired local area network. This gives users the ability to 
move around within a local coverage area and still be connected 
to the network, and can provide a connection to the wider Internet. 
Most modern WLANs are marketed under the Wi-Fi brand name. 
WLANs (Wireless Local area networks) were mainly designed 
to extend the coverage area of LANs and to make things easy as 
WLANs provide internet connection wirelessly. Earlier, WLANs 
were mainly designed to provide internet services in corporate 
environments, but with time, their popularity increased and most 
people started installing them in their homes, schools, colleges. 
Infact, Taipei became the world’s first fully Wi-Fi city [3].
Wireless LANs and 3G, both have the ability to provide high 
speed wireless connections which was not possible in the case 
of 2G. But still they have some limitations of their own. On one 
hand, Wireless LANs provide users with higher data rates, but 
they can cover only a small area. So they are applicable in areas 
where there is a need for high speed wireless connection requiring 
limited mobility. On the other hand, we have third generation 
wireless networks, which have well-established coverage area, 
higher mobility and in addition they also have services for voice 
support. They are suitable for areas where there is a moderate 
demand for wireless usage requiring high mobility [5].

IV. Proposed Work
In this particular project, we tried to analyze and correlate the 
performance and operation of two different modes of internet 
access. In this work we are trying to find out that how efficient 
are third generation (3G) networks for achieving high speed data. 
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How different its performance is when is it compared with a 
Dedicated Local Area Network in a particular Organization. And 
then finally conclude which of the two has better performance in 
the given conditions.
For the work mentioned above, we are using a same machine for 
both modes of internet access with a configuration of Intel Core 
i5 Processor and 4 GB RAM. 

We have used two networks for the work details of which are as 
follows:
Scenario 1: 3G data card with 7.2 Mbps high end download 
speed.
Scenario 2: Established a LAN Network with 10/100 MB Ethernet 
with a backbone of 32GB dedicated optical network.

Final Results were analyzed on the basis of the following three 
parameters:

1. Ping Test
A ping test determines whether your computer can communicate 
with another computer over the network. Then, if network 
communication is established, ping tests also determine the 
connection latency between the two computers. In both the cases 
the server remained the same [4]. 

2. Upload Speed Test
In this test, various files of different sizes were uploaded and 
the speed of uploading at different instances was analyzed and 
recorded. The speed is calculated in Mbps, and the packet size 
increased each time.

3. Download Speed Test
In this test, various files of different sizes were downloaded and 
the speed of downloading at different instances was analyzed and 
recorded. The speed is calculated in Mbps, and the packet size 
increased each time. 

The tool used for our work is an online freeware namely “Ookla 
Speed Test” which records the upload speed, the download 
speed and even records the ping address of both source and 
destination.

V. Results and Analysis

1. Test A
Ping Test: In case of 3G Data Card, the ping test was performed 
and results obtained show that ping time of given server varies 
from 105 ms to 139 ms. While in case of Dedicated LAN Network 
the calculated ping time was quite low i.e ranging from 43 ms 
to 54 ms.

 
2. Test B
Upload Speed Test: In case of 3G Networks, 20 files of different 
sizes were uploaded on a server and results were recorded. The 

upload speed to a particular server varies from 0.54 Mbps. to 1.28 
Mbps.  While in case of Dedicated LAN Network, the upload 
speed was recorded to be quite high i.e ranging from 5.4 Mbps 
to 8.09 Mbps.

3. Test C
Download Test: In case of 3G Networks, 20 files of different sizes 
were downloaded from a server and results were recorded.  The 
download speed from a particular server varies from 0.89 Mbps. 
to 4.14 Mbps While in case of Dedicated LAN Network, the 
download speed was recorded to be quite high i.e ranging from 
53.23 Mbps to 61.21 Mbps.

VI. Conclusion
The main aim of this work was COMPARING THE 
PERFORMANCE OF DEDICATED LOCAL AREA NETWORK 
WITH THIRD GENERATION NETWORK. We believe that this 
piece of work would be very useful for users and internet service 
providers. In this work, we have tried to highlight different aspects 
of third generation services like advantages, disadvantages, 
technical aspect, deficiency areas, and processing aspects of data 
transmission etc. We also believe that this work will be beneficial 
for the academic sectors, research projects etc. The third generation 
services are very useful and beneficial to the users and services 
providers. Even though third generation services were introduced 
in 1998, 3G services were launched in India in 2009, but till this 
day they have not been fully adopted by the users. The main 
reasons behind this problem are: expensive systems, highly 
technical and some problems in data transmission. If the above 
mentioned problems can be amended by service providers and 
promoters of this technology, then 3G services will definitely get 
success and would even be adopted by users in rural areas. 

The results of the above experiment shows that:
The ping time required by LAN network is half of the 3G 1. 
network. 
The upload speed of LAN Network is almost 5 times of a 2. 
3G Network.
The download speed of LAN network is almost 25 times of 3. 
a 3G network. 

Thus we conclude that even though 3G services may have 
advantages like portability and good facility for pervasive devices, 
they still lag far behind in case of performance when compared 
to a LAN Network.
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VII. Future Work
There are various factors which determine the throughput of 3G 
Networks namely location, weather, environment and system 
configuration. But still some more efforts can be made by Service 
providers to improve the strength and quality of signals of a 3G 
networks by installing better hardware and widening 3G area. 
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