
Abstract
The ICT industry has 2-10% energy consumption in the world, 
which is expected to be more demanding in future due to increase 
in density of base stations in 4G wireless communication 
networks and will creates a power management problem. It has 
been estimated that by 2014, 1.6 EB of data will be sent and 
received each month. Femtocell is a possible solution to address 
the challenge, as it can increase the system capacity of wireless 
link by getting the transmitter and receiver closer to each other, 

we have discussed the advantages of femtocell over Wi-Fi and 
challenges in implementing femtocell service.
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I.  Introduction
Femtocell is a small cellular base station installed in homes and 

hence its output power is very low, even less than 0.1 watt. The 
objective of this paper is to provide a comprehensive overview 

networks to provide better mobile data experience. In this paper, 

and challenges in implementing femtocell service.

II. Need of femtocell
 in each of the past 

Fig.1). It has been estimated that by 2014, 1.6 EB of data will 
be sent and received each month. The possible solutions in the 
form of smaller cell sizes such as microcells and nanocells have 
been used to gain more capacity in urban hotspots like shopping 

has protection from interference. Even coverage has become the 
major problem in rural areas due to long distance between base 
stations and in indoor and underground locations due to wall 
attenuations. Hence factors like coverage, capacity and security 
etc. demonstrates the need of device like femtocell which can 
provide a solution to such type of problems.

III. Concept of Femtocell
Femtocell is a very small, low cost base stations whose transmit 
power is very low. These devices are integrated to small plastic 
desktop and wall mounts cases that are powered from the 
customer’s electricity sockets. Femtocell backhaul connection 

modem or any other [8] (see Fig. 2). 

Fig. 2: Femtocell Diagram

3G femtocell works by using operator licensed spectrum. It 
connects mobile device to 3G network that phone uses outdoors. 
But 3G femtocell access point must be connected to a broadband 
internet connection. Hence it completes voice call or data session 
by connecting to operator’s network through the broadband 

or change any settings in a standard 3G handsets. When users are 
indoors, cell phone connects to femtocell instead of searching for 
an external base station and calls are smoothly handed off between 
inside and outside cells as the users move. It also increases battery 
life of user’s handset as mobile phone is latched with minimum 6 

process will be done by Femto device [4,5].
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Femtocell  technology is extending beyond the home environment 
and several operators are launching dual femtocell access points 

elements as well as femtocells are expected to record a compound 

IV. Benefits offered by Femtocell [6,7]
Its transmission power is very low 

It can be connected with existing handsets that operates in 

for backhaul.

buildings and even in rural areas.
Due to indoor installation, it will improve indoor coverage 
at least in close proximity.

building.

on a user’s internet connection.
It will provide reliable operations indoors.
It will reduce latency and hence creates better user experience 
for mobile data services and will increase wireless data 
rates.

upon operator managed services.
It also reveals the identity of end user and also the type of 
device the customer is using, the current downloads and 
purchases from operators provided to the customers that 
further helps the operator to take the share of revenue.

V. Advantages of Femtocell over Wi-Fi
It has helped to expand voice and data coverage. It has enhanced 

from phone or laptop over an alternative network) the growing 
amount of data. It offers high level of security and better device 

not the problem in case of femtocell. Even in case of Wi-Fi, device 
has no protection from interference. Femtocell operates in licensed 
spectrum whereas Wi-Fi operates in unlicensed spectrum. Wi-Fi 

billing and hence this problem has been solved by using femtocell. 
Wi-Fi has no centralized network to monitor, resolve or mitigate 
interference.
But the use of Wi-Fi will be continued because many homes and 

see the need to add licensed spectrum femtocell access point. 
Operators of Wi- Fi also provide independence and familiarity 
to consumers.

VI. Challenges in implementing  femtocell service

little for installation and setup. The devices should also be auto 

user only needs to plug in the cables for internet connection and 

Even the exact location of the femtocell can never be known 
in advance. Femtocell can even face a problem in adjusting 
with its surrounding environment as the environment changes 
continuously. Even opening and closing doors again and again can 
change the environment. If femtocells will be deployed in large 
scale, then network should also be strong enough to manage this. 

experience indoors. Hence we can say that management is big 
issue as operators today manage tens of thousands of cell sites. 
Femtocells will number in millions. It will lead to interference 
problem. That interference can also be femtocell to femtocell 

femtocell should be so simple that an average user can install it.

VII. Conclusion
Wireless data usage continues to increase at an unprecedented 
pace due to the mass adoption of smartphones, tablets and wireless 
modems for laptops, which is driving the need for continued 
innovations in wireless data technologies to provide more capacity, 

provide an attractive way for mobile operators to offer a more 

indoors—consistently and reliably.  
Femtocell and Wi-Fi will coexist in the future. Customers and 

is combined with the existing Wi-Fi technology. But for this the 
device must be intelligent enough to select the most appropriate 

accessing the modern network. Femtocells will be successful to 
make the landlines away. More importantly, there are no health 
effects from radio waves below the limits applicable to wireless 
communication system.
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