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Abstract: - Internet, the largest database in the universe has become an indispensable source of information in 
every ones life. With the tremendous growth in cellular network infrastructures, there is a need from the 
mobile users also to access the internet on the fly. As the users in a cellular network switch between base 
stations frequently, caching is used to improve the internet access of mobile users. Several caching schemes 
available in literature cache the documents in a single central database which can be accessed by any mobile 
user. To increase the data availability, caching on mobile devices is also used. Though these schemes provide 
the documents requested by the mobile user at some point in time, they fail to provide uninterrupted internet 
access to mobile users during handoff. Moreover, as the documents are cached in a single central database, 
when more users request for the cached documents, these schemes increase their response time and the 
possibilities of congestion in the network. To overcome these problems, a novel sense and cache scheme which 
prefetches and keeps the documents ready once a mobile user enters the coverage area of a base station and 
which periodically exchanges a Mobile Prediction Vector between base stations to provide uninterrupted 
internet access to mobile users is proposed in this paper.   
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1 Introduction 

 
With the change in lifestyle and with tremendous 
growth in the number of Mobile Users (MUs) in the 
recent years, there is a growing need for mobile users 
to browse the internet on the fly. The Cellular 
Network (CN)[10] infrastructure is to be improved to 
support online transactions to MUs. This enables 
them to do their day to day activities, viz., reading 
daily news, weather forecast, browsing emails, net 
banking, participate in online transactions, etc., on 
the fly. Most of the MUs browsing these sites travel 
through the same route almost regularly. Existing 
techniques [5,6,7] provide these services by caching 
the pages for each user in a central server of a CN to 
reduce the response time. But with the increase in the 
number of MUs, this central server will become 
overloaded and the possibilities of congestion in the 
links leading to the central server is also on the rise. 
Additionally, if the central server crashes, then the 
internet access to the entire set of MUs is lost. 
Moreover these schemes fail to provide seamless 
internet access to MUs during handoff. To provide an 
uninterrupted internet access to MUs with reduction 
in response time, bandwidth utilization, call dropping 
rate, and hence cost, a sense and cache  
scheme with a periodic exchange of a Mobile 
Prediction Vector (MPV) is proposed in this paper.  

 
 
Our simulation results show that e our sense and 
cache scheme improves the QoS in a CN as it reduces 
the response time, bandwidth utilization, call 
dropping rate, and the possibilities of congestion in 
internet access. The remainder of this paper is 
organized as follows: Section 2 discusses the related 
work, Section 3 gives the motivation for this paper. 
Section 4 discusses the proposed model, proposed 
scheme, and the results of simulation. Finally Section 
5 concludes the paper. 
 
2. Related work 

 
The recent advances in Mobile computing 
infrastructure enables MUs to avail some location 
dependent services from the CN. Many methods to 
locate cellular handsets have been proposed in [1]. 
These methods make use of angle of arrival (AOA), 
time of arrival (TOA), differential time of arrival 
(DTOA), assisted global positioning system (AGPS), 
etc., to locate the mobile devices .A location 
determination system based on Received Signal 
Strength (RSS) is proposed in [2]. An accurate 
cellular location system based on RSS is proposed in 
[3].These methods are of immense use in military, 
police or fireman radio networks where it is very 
critical to know about the precise location of each 

Proceedings of the 5th WSEAS Int. Conf. on Electronics, Hardware, Wireless and Optical Communications, Madrid, Spain, February 15-17, 2006 (pp35-39)



person. With a variety and a large amount of data on 
the internet, accessing internet on the fly has becomes 
increasingly popular in recent years. This enables the 
MUs to get information viz., daily news, traffic 
reports, weather forecast, browse email, to participate 
in online transactions, video conferencing, etc. on the 
fly. As MUs travel, they switch between Base Station 
(BS)s frequently. To provide internet access to to 
MUs, the internet, a procedure referred as service 
handoff is proposed in [7,8]. Though this scheme 
balances the workload of servers and makes the 
system fault tolerant, it doesn’t guarantee 
uninterrupted access to the internet when the MUs 
switch between BSs. The location aware cache 
replacement proposed in [5,6] caches the documents 
in the mobile devices. As such it cannot be used by 
other MUs in the same coverage area requesting for 
the same documents from the internet. Moreover, the 
amount of data that can be cached depends upon the 
size of the device and as such is not suitable to 
download lengthy documents from the net. To 
overcome these problems and to provide fast and 
timely internet access to the MUs, a novel sense and 
cache scheme is proposed in this paper. 
 
3. Motivation 

 
 
 
With the exponential growth in the need of MUs to 
access internet on the fly, it is required to support 
more users to access the internet at any point of time. 
Caching of frequently accessed pages by the MUs is 
one solution. As the MUs travel at different speed, 
they switch between BSs very frequently. So, the 
pages requested by them under one BS may not be 
available to them when they enter the new coverage 
area. If they place a request afresh under each BS’s 
coverage area, then this leads to inefficient bandwidth 
utilization as the document gets downloaded many 
times as the MU moves along and not being accessed 
most of the time. This increases the network traffic, 
response time, and the possibilities of congestion in 
the network. Moreover, as the MU stays in one BS 
coverage for a short duration, he will not get the feel 
of browsing internet during his stay in that coverage. 
To enable MUs to get an uninterrupted access to the 
internet on the fly, and to improve the QoS in internet 
access to MUs, a sense and cache scheme is proposed 
in this paper. The location of the MU is sensed by 
[1,2,3] once he enters the coverage area of any of the 
BS. Then the cache scheme is used to provide the 
documents requested by the MUs at the earliest. 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

____ Wired link ,    P-PDA 
 -------- Wireless link, L- Laptop 
                  Fig. 1. Proposed Model  
 
 

4. Proposed Approach 
 
The proposed model and the proposed sense and 
cache scheme are discussed in the following sections. 
 
4.1 Proposed Model 
 
The Cellular network (CN) consists of a number of 
BSs each controlling a specific area. To support 
sense and cache scheme, a novel architecture is 
proposed in this paper as shown in Fig. 1. In the 
proposed architecture, each BS in a CN is provided 
with a high speed processor and a cache server. The 
high speed processor in the BS maintains the user 
profile and deals with the signaling needed to sense 
MUs entry into the BS coverage area. The cache 
server is used for caching the frequently accessed 
pages by the MUs. The BSs which cover a region of 
around 35km radius are connected to a central server 
named the Central Home Server (CHS) of the CN. 
The downloaded information is maintained in the 
cache of the respective BS. The cache contents are 
refreshed by the LRU algorithm. The deleted pages 
from any of the cache servers are loaded into the 
CHS, and if they are not accessed for a long time, 
they are deleted from the CHS. 
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4.2 Proposed Sense and Cache scheme 

 
The sense and cache scheme involves 

locating the position of MUs once they enter the 
BS’s coverage area and pre-fetching the pages that 
are requested frequently by the MUs. To provide fast 
and timely access to the internet, the sense and cache 
scheme maintains an user profile in each of the BS 
of a CN. The entries in the user profile are based on 
how regular a MU is at visiting a BS. When a MU 
visits a BS for the first time, an entry is made in a   
Temporary User Profile (TUP) which maintains all 
the details about non-regular visitors for each BS. 

 
Each entry in TUP holds the details of all 

the pages requested by the MU and a count about the 
number of times of access of each page by the MU. 
When the count of any entry reaches a particular 
threshold, then the entry is moved to the PUP. A 
MU is considered a regular visitor to a particular BS 
if he visits the BS at a specific time regularly at least 
five times within a gap of two days between each 
visit. This is applicable for all MUs who follow the 
same path daily to their workplace, residence, 
colleges, etc. For such users, an entry is created in 
the PUP and the pages requested by the MU to this 
BS are logged. An entry in the TUP/PUP is deleted 
only when the mobile host has not visited the BS 
continuously for a period of fifty days. To provide 
smooth handoff and an uninterrupted access to 
internet to roaming users, a MPV is periodically 
exchanged between the BSs. The fields of the MPV 
are as shown in Table.1. The first field gives the 
serial number with which the number of MUs 
currently in a BS can be found out. This gives the 
traffic in a particular coverage area. The second field 
is the MU’s id which is sensed and loaded by the BS 
once the MU enters its coverage area. The third 
field, the Direction of Travel (DOT) will have one of 
two possible values 1 or 0. If a MU is entering a BS, 
then its DOT field in the MPV is set to 0. If the MU 
is moving away from a BS, then its DOT filed is set 
to 1.Whenever MPV is received by a BS, it counts 
the number of entries with 0 in DOT and with a 1 in 
DOT. Let it be M and N. N indicates the increase in 
traffic in the respective cell and m indicates the 
increase in traffic in the neighboring cell. With this 
knowledge, the BS can properly plan and give 
preference to handoff calls rather than local calls and 
thus reduce the call dropping  rate.  The  fourth  field  
Time of Entry (TOE) is loaded for regular users 
together with the URLs they access in the fifth field. 
The fourth and fifth fields are used to give smooth 
internet access to MUs. 

Table 1: Fields of MPV 
 

 
 

4.3 Simulation and Performance analysis 
 
 A cellular network with few BSs and a set of MUs 
is simulated in our Institute network The TUP and 
PUP are maintained at each of the BS. Each BS is 
also provided with a cache server whose contents are   
updated as per user’s request. In the simulation, a 
MU entering the BS for the first time is loaded into 
the TUP. The MU is considered a regular visitor to a 
particular BS if he visits the BS at a specific time at 
least   five times within  a gap of two days between 
each visit and an entry is created for him in the PUP. 
When a BS senses a regular MU entering its 
coverage area it immediately finds out the pages 
regularly browsed by the MU from the entries in 
PUP. It prefetches such pages and keeps it ready to 
provide it to the MUs upon request. Such 
downloaded pages can be used not only by this  BS 
but also  by any BS in  the  
 

 
Fig.2.Time of Day Vs Page Hit ratio 
 

CN. A graph plotted with the Page Hit Ratio Vs Time 
at a BS is shown in Fig.2. From the graph in Fig. 2, 
it is inferred that initially to service the MU requests, 
the number of pages loaded in the cache of each of 
the BS increases with time. When a page is not 
available in the BS, it is fetched from the 
neighboring BS and if it is not even there, then it is 
downloaded from the web. As time progresses, each 
BS loads into its cache almost all of the frequently 
requested pages by the MUs in its coverage area. So, 
there are no further requests serviced by neighboring 
BS and this is shown by the drop in curve in Fig.2. 
Also it can be seen from the graph that as each BS is 
provided with the cache and a page is downloaded  

Sl.No MU id DOT TOE URL 
     
     

0

10

20

30

40

50

60

0 4 8 14 18  
Time of day(in Hrs.) 

 Local Cache

Neighbouring
cache and CHS
Downloaded from
Internet 

P
ag

e 
 H

it 
  r

at
io

 

Proceedings of the 5th WSEAS Int. Conf. on Electronics, Hardware, Wireless and Optical Communications, Madrid, Spain, February 15-17, 2006 (pp35-39)



Table 2. Internet Bandwidth 
Utilization 
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Fig. 3.No.of Mobile user requests Vs 
Internet B/w utilization 

from the web only if it is not present in any of the 
cache servers in the CN, the number of pages 
accessed from internet is drastically reduced. This in 
turn reduces the utilization of bandwidth and the 
possibilities of congestion. The results of simulation 
are tabulated in Table 2. A graph plotted with these 
values is shown in Fig. 3. From the graph in Fig. 3, 
it is inferred that the B/W utilization with Sense and 
Cache (SAC) is less compared to that without SAC. 
As the BS in a CN are connected by a wired link and 
as most of the requests from the MUs are serviced 
from the BS’s cache itself, the response time for the 
internet requests from the MUs is very less in our 
sense and cache scheme. Our simulation was carried 
out with a range of 0 to 30 page requests, with each 
page of size 50KB.  The results of the simulation are 
tabulated in Table 3.A graph No. Of User Requests 
Vs. Response time is plotted with these values and is 
shown in Fig. 4. From the graph in Fig. 4, it is 
inferred that the response time for user requests is 
less with SAC scheme and more without this 
scheme. Moreover, to reduce the call dropping rate 
and to provide a smooth handoff, MPV is 
periodically exchanged between the BS and the 
results of the simulation are tabulated in Table 4. A 
graph plotted with these values is shown in Fig. 5. 
From the graph, it is inferred that the number of calls 
dropped is less in a CN with MPV compared to that 
without MPV.   

Table 3: Response time 
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Fig 4. Number of User requests Vs 
Response time 

 
Table 4: No. of Calls dropped 
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Fig.  5. No. of users Vs No. of Calls 
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5. Conclusion 
 
With the tremendous growth in mobile computing 
and the need to access internet for day to day 
activities, there is a growing demand to provide 
internet access to mobile users through caching. To 

B/W utilization Number of 
Users 

with SAC  
without 
SAC  

0 0 0 
5 2 5 

10 3 10 
15 4 15 
20 6 20 
25 3 25 
30 2 30 

Number of user 
requests 

with 
SAC(ms) 

without 
SAC(ms) 

0 0 0 
5 1 1 

10 1.3 2 
15 1 3 
20 1.2 4 
25 0.8 5 
30 0.5 6 

No. of 
Users With MPV Without MPV 

0 0 0 
5 1 3 

10 2 8 
15 3 13 
20 4 18 
25 5 23 
30 6 27 
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provide fast, timely, and uninterrupted access to 
mobile users with efficient utilization of network 
bandwidth, a sense and cache scheme based on 
location of mobile users is proposed in this paper. 
Our simulation results show that this scheme not 
only reduces the response time but with the use of a 
Mobile Prediction Vector reduces the possibility of 
call drop during handover.  
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