
International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-4, Issue-1, Jan.-2016 

Is Your Choice Of Mobile Network Plan Good Enough?  An Analysis Of Data Usage Of Mobile Applications On 4G Network 
 

47 

IS YOUR CHOICE OF MOBILE NETWORK PLAN GOOD ENOUGH?  
AN ANALYSIS OF DATA USAGE OF MOBILE APPLICATIONS ON 

4G NETWORK 
 

1VITOON WITIPRADIT, 2KRERK PIROMSOPA 
 

1,2Department of Computer Engineering Chulalongkorn University Bangkok, Thailand 
E-mail: 1vitoon.w@student.chula.ac.th, 2krerk.p@chula.ac.th 

 
 
Abstract- We analyze the data usage of mobile applications in the fourth generation mobile telecommunications technology 
(4G) to capture the behavior of network-usage patterns. The information is collected from volunteers in Thailand with 
various mobile Internet plan. Our goal is to assess whether the plans are suitable for their usage behavior or not. Our study 
shows that most people only use their mobile devices for social network. In addition, their usage patterns are not suitable 
with their mobile network plan. Most of them exceed the maximum speed provided by the Fair Usage Policy. This suggests 
that telecom operator should offer an appropriate plan for this group of user. 
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I. INTRODUCTION 
 
Consumers should be able to select 3G or 4G 
broadband Internet-access plans that match their life 
style. In Thailand, mobile network services vary 
among service providers. In the event of over usage 
of the plan, the connection speed may be reduced 
according to the fair usage policy.  With recent 
advance in smart devices (e.g. smart phones and 
tablets), many applications have been developed. 
These applications usually transmit large files. 
 
In addition, contemporary consumers also demand for 
faster response time, it is questionable whether the 
service can satisfy the demand of a consumer. In this 
study, the consumers’ behaviors have been evaluated 
by collecting data usage from volunteers in the area 
of Chulalongkorn University and around Siam Square 
shopping center in Bangkok. 
The objective is to evaluate and to help people in 
selecting a suitable mobile network plan. The 
underlying idea s  to prevent waste and to generate 
the most effective way to use their plans according to 
the ‘Fair Usage Policy’ or FUP. The organization of 
this paper is provided as following. Section 2 is the 
related works. Section 3 is our experimental design. 
Section 4 is the results. We conclude our work in 
section 5. 
 
II. RELATED WORKS 
 
In 2014, a study from the Office of Electronic 
Transactions (ITD) [9], a public organization in 
Thailand under the supervision of the Ministry of 
information and Communications, suggested that the 
average time that a Thai consumer spends on Internet 
per week is approximately 50.4 hours or roughly 7.2 
hours per day. There were 16,596 participants in this 
study with 43.1% male, 55.6% female, 
and 1.3% third gender. Figure 1 shows the details. 
Half of the Internet users were between 25-39 years 

old. Most of them were at the beginning of their work 
life. About 44.4% live in Bangkok area and 55.6% 
live outside of the capital city. In term of academic 
background, more than 60% of these participants had 
their bachelor degree. About 52.7% of them were 
government officers. 
 
The same data can also be classified by the range of 
ages and the time of usage.  For young children (less 
than 15 years old), the majority period of time they 
spend on the Internet is between after school and 
early evening. In contrast, teenagers and adults (age 
between 15 and 29 years old) tend to use the Internet 
at night. Moreover, for workers (age between 30-59 
years old) have a tendency to spend their time on the 
Internet during the day This study also focuses on 
consumers’ behaviors. 
The study of consumers’ behaviors is the study of 
characteristic, personality, and lifestyle routine of the 
target markets, which varies from time to time. In the 
past, when we wanted to have some fast food, we had 
to go to the restaurant to eat or ordered for a delivery. 
 
Nowadays, we only need to look through the 
application or  to search online  for nearby restaurants 
and to order with a simply mouse click. These 
changes in behavior are effected by shift in Internet 
usage manner. The eventual result is the evolution of 
the new market called ‘Digital Marketing’. This 
digital marketing is the fresh way of bringing new 
technology into the marketing system. 
 
This marketing idea primarily focuses on giving the 
consumers contents and education by reaching them 
through numerous Internet network channel In the 
same study, the analysis of the usage of social 
network the top 5 services in Thailand are Facebook 
(approximately 93.7%), Line application 86.9%, 
Google+ 34.5%, Instagram 34%, and Twitter 16.1%. 
Figure 2 shows the result of this analysis. 
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Figure 1 Internet Users classified by gender 

 
Figure 2 Top 5 Social Network Services in Thailand 

 
III. EXPERIMENTAL DESIGN 
 
There are two steps in our experimental designs: 
Information collection and data analysis.  
Prior to the information collection, all participants 
must fill an online questionnaire stating their age, 
gender, Internet Service Provider (telecom operator), 
and current Internet package plan. With in the same 
questionnaire, the person has to agree to participate in 
study.  After that, each participant will receive a VPN 
account for our data collection. To collect data, a 
participant has to connect to our VPN server through 
EDGE/GPRS, 3G and 4G. We only collect the header 
of packets without looking into the details of the 
packet. Their personal details always stay private. 
With VPN, we can redirect the network packet 
passing  through EDGE/GPRS, 3G, and 4G to our 
VPN server for being intercept by TCPdump. In this 
case, Link (Ethernet) Header, IP Header, TCP Header 
and Application Header are required in our study. 

 
Figure 3 is our experimental design. To ease understanding, we 

will elaborate each 

 

A.  Questionare 
To quickly create a questionaire, we use free online 
services from WIX and google form. The questionare 
is located at http://vitoonw2009.wix.com/mobiledata. 
The benefit of using WIX is the built-in support for 
responsive design. This allows our questionaire to 
easily be accessed by both desktop browser and 
mobile browser. Figure 4 and Figure 5 are the screen 
shot of our survey page from desktop browser and 
iOS browser respectively. 

 
Figure 4 A screen shot from Desktop Browser 

 

 
Figure 5 A screen shot from the iOS safari browser 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-4, Issue-1, Jan.-2016 

Is Your Choice Of Mobile Network Plan Good Enough?  An Analysis Of Data Usage Of Mobile Applications On 4G Network 
 

49 

Our survey questions contain two parts. The first part 
is the basic information. Questions in this part include 
name, gender, age (range) , level of education, 
occupation, and email. This basic information will 
allow us to do details analysis. The second part is the 
details of internet package (service plan) and service 
provider. Figure 6 is the screenshot of our survey on 
Google Form. 

 
Figure 6 A screen shot from the survey page on Google Form 

 
B.  VPN Server  
A PPTP [12] VPN server is installed on an Ubuntu 
Linux box located on the campus of Chulalongkorn 
University.  On this server, the TCPDump [13] 
command is used for collecting TCP header. The 
captured data is stored on a hard drive for later 
analysis. 
 
IV. RESULTS AND DISCUSSIONS 
 
The information collected from the participants can 
be shown as follows:   
There are 100 participants in our survey with 75 
males and 25 females. (See Figure 7 for more 
details.) 

 
Figure 7 Participants classified by gender 

Classified by age, most participants age between 26 
and 30 years old. The second group is between the 
ages of 21 and 25. Others are among the middle age 
(36-40 and 31-35). Figure 8 shows the distribution. 

 
Figure 8 Participants classified by age 

 
Popular service providers are TrueMove, DTAC and 
AIS. Among them, TrueMove is the most popular. 

 
Figure 9 Mobile service providers used by participants\ 

 
After continuously collecting data for 2 weeks, the 
captured headers are more that 7 Gigabytes in size. 
To analyze this data, we have to cut them into small 
chunks and distribute into   
several small processes. We further develop a 
visualization tool for viewing our data according to IP 
addresses and times of day. This helps us in 
interpreting the data. 

 
Figure 10 Number of packets per IP address (user) 
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Our primary results include the total number of 
packets from different IP addresses (users), the most 
popular time in a day that people tend to use internet 
from individual IP address, the IP addresses 
(destination) that people select to use most, and the 
sample of data in a table format. 
Figure 10 shows the total number of packets from 
different IP address, the color blue indicates the 
starting point where the sending and receiving 
information are taken place. VPN used in our 
experiment are will assign a user with a unique IP 
address. The color black in the graph indicates the 
nding point from VPN to IP or the intended website. 

 
Figure 11 Usage Time 

 
Figure 11 hows the most popular time in a day that 
people tend to use the Internet. 
From the graph, we can conclude that the most 
popular time is between 09.23 a.m. – 09.31 a.m. The 
second most popular one is around 08.00 p.m. and 
between 11.22 p.m. and 06.00 a.m. on the next day.   

 
Figure 12 Tool for viewing traffic at different time 

Figure 12 shows the destination IP addresses that 
people connect to most altogether with the time of 
usage from source IP addresses. From the graph, we 
can conclude that the participants tend to go online 
for social networks. This does not surprise us that 
consumers are now in Digital generation. In addition, 
people have the tendency to use Internet more 
between the afternoons until early in the evening. 
Furthermore, our analysis also shows that most 
people choose inappropriate internet package. Most 
of them underestimate their usage behaviors. 

 
Figure 13 FUP Quota and Actual Usage 

 
In addition, the data we collected also reveal that 
most users who access Internet via 3G or 4G network 
using smart devices will, sooner or later, exceed their 
FUP quota, as can be seen inFigure 13, which shows 
data usage from 15 participants. 
 
CONCLUSION 
 
From our study, we observed that the major usage of 
3G and 4G network are for social network. This is 
corresponding to the theory that consumers are now 
in digital generation. Majority of the consumers tend 
to access the internet network more than the agreed 
Fair Usage Policy from each service provider. This is 
due to the fact that when users roam around the areas 
that have internet access points such as at home, they 
would enable the Wi-Fi feature on their mobile phone 
or even set it to Auto switch to Wi-Fi when detected. 
In this case, people try to choose smaller internet 
package plans, which is inadequate to the real usage. 
Suppose that they are using the Internet outside of the 
areas with Wi-Fi access, the Fair Usage Protocol 
would run out rapidly. This analysis explains how 
individual thinking really affects the way they select 
which internet package plan to buy at the present 
time. In order for the marketers to come up with the 
effective internet package plans, they must take the 
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real routine internet usage of the consumers based on 
a particular area into consideration. 

 
Figure 14 Fair Usage Policy per Price 

 
To ease understanding the Fair Usage Policy, Figure 
14 shows an example of the calculation. For example, 
a 3G page with 7.2Mbps means a user can downloan 
up to 7.2 Megabit per second. In this kind of package, 
the Fair Usage Policy may reduce the speed to 256 
Kbps (Kilobit per second) or 384 Kbps when a user 
has used the maximum speed for up to the agreement 
(usually in gigabyte). Assuming that 8 bits is 1 byte, a 
3GB package would allow a user to connect at the 
maximum speed for only 3,000 MB /7.2 Mbps = 417 
x 8 = 3,333 seconds or  55 minutes per month before 
reducing to slower speed. There is a minor issue in 
our data collecting process. In reality, the data should 
only be collected from the real network plan. In our 
case, if the participants used the network that could 
switch from 3G to 4G and vice versa, that would 
result in the complication of VPN access in some 
regions. This would cause lost reception and unable 
to connect with the main network. In this case, the 

participants had to keep reconnecting, which made it 
inconvenient for the data gathering. In addition, many 
participants had a wrong perception toward the use of 
VPN. These people believed that all of their personal 
information would be recorded into the system, 
making them feel uncertain of the safety of the VPN 
usage. By giving them education about this issue 
through the web page of our research before time as 
well as the Face-to-face communication, we can draw 
more participants to our study. 
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