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 The peer-to-peer (P2P) file sharing protocol has evolved from depending on Internet 
connection provided by the cellular network, to free Internet connectivity through 
Wi-Fi technology. Yet it incurs other problems, especially with regards to its 
energy-efficiency. This paper analyses the current P2P protocols that have been 
adopted on different mobile platforms, including Android, Symbian, iOS, 
Blackberry, and Windows Mobile OS, as well as tablets with different operating 
systems (OS), based on their reliability, delay-guarantee, rate-efficiency and energy-
efficiency. The analysis involves P2P protocols through various communication 
interfaces, which require Internet connectivity (i.e., WiFI) the ones that avoid 
Internet connection altogether, (i.e., P2P protocols over the IEEE 802.15 PAN 
standards Bluetooth, UWB, RFID, and ZigBee). 
 
 

© 2013 AENSI Publisher All rights reserved. 

 
INTRODUCTION 

 
Peer-to-peer (P2P) is a very popular type of network communication for file sharing, where the data transfer 

is faster as it does not need to pass through the services of a server to share files and data. It had evolved from 
operating with wired to wireless Internet connection, and further advanced to sharing files through Personal 
Area Network (PAN) such as Bluetooth. With the increasing number of application that can run on smart 
phones and tablets of various mobile platforms such as Android, Symbian, iOS, Blackberry, and Windows 
Mobile, as well as the demanding requirements of the users to be able to connect with each other easily, has 
prompted research to be conducted in finding the alternatives for them to be able to do so. Currently, the most 
widely used medium of interconnection for P2P is through Wi-Fi(IEEE 802.11) technology, and the cellular 
networks, which communicate with the backbone Internet. The introduction of the Bluetooth (IEEE 802.15.1) 
technology onto the mobile devices enabled the users to share files of common interest with devices of close 
proximity, without having to pass through the backbone network, effectively creating an ad-hoc network. 

At present, P2P communication is considered as a problem by both the wired and wireless Internet 
providers as it generates a large amount of traffic. This problem is substantiated further for mobile networks, as 
they not only have to serve users of mobile devices, but also the mobile subscribers that prefer mobility over 
traffic. P2P utilization can be grouped into three main purposes, namely communication and collaboration, 
distributed computing, and the file/content sharing. Hence, a number of mobile P2P protocol had been 
introduced, such as Napster, Gnutella, eDonkey, BT, etc. (Sun et al., 2010) 

For a mobile cellular device to be integrated into a P2P network system, it needs additional support in terms 
of energy efficiency. The power supply for a mobile device is limited to the length of the battery lifetime, given 
that most of its power will be used mainly for downloading data which usually consumes quite a long time. 
Hence, a partnership scheme was introduced by (Berl and Meer, 2009), where a mobile device provide mobile 
services to stationary computers, compensating for support in terms of energy efficiency received from them 
within the P2P network. 

In the beginning, the only way for a mobile phone to connect to the Internet is via subscribed cellular radio 
services. Consequently, the data traffic of both subscribers of standard cellular services and subscribers of 
Internet users’ overloaded, forcing the service providers to charge different rate for Internet connection. 
Therefore, the subscribers incurred higher data charges. Until recently, commercial smart phones are 
incorporated with Wi-Fi system in order to enable them to connect to the Internet without extra charges. 
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Nevertheless, in either way, the power consumption is quite high, causing the smart phone users to have to carry 
around a mobile charger. 

Influenced by providing high energy efficiency for smart phones, a lot of research has attempted to either 
combine Wi-Fi technology with IEEE 802.15 technologies, such as Bluetooth, ZigBee, RFID, etc., or create a 
new P2P network that does not have to rely on Internet connectivity, (i.e. P2P communication between mobile 
devices relying on IEEE 802.15 only). 

Wi-Zi cloud (Tao, Noubir, and Sheng, 2011) is a system that utilizes a dual WiFi-ZigBee radio on mobile 
phones and Access Points (AP), which adopts the designed WiZi-cloud protocols. The goal of this system is to 
achieve ubiquitous connectivity, high energy efficiency, and real-time intra-device/inter-AP handover, while 
being transparent to the application. This research has proven to be enhancing the energy consumption of a 
mobile phone, as both of the WiFi technology and ZigBee technology complement each other in terms of low-
power and large bandwidth requirements. Yet, the focus of this research work was to support low-data-rate 
online social network applications available on mobile phones, such as Skype, Twitter, …etc. 

This paper reviews and analyzes the current mobile platforms that are widely used by the consumers such 
as Android, Symbian, iOS, Blackberry, and Windows Mobile OS, as well as the technology that enables them to 
connect with each other, namely, the currently available P2P communication technology. 
 
Mobile Platforms: 

In this section, general overview of the Android, Symbian, iOS, Blackberry, and Windows Mobile OS are 
explained. Here, the various mobile platforms are studied in terms of their application availability, features, and 
platform openness, including the ways and means for the users to obtain the desired application, as well as the 
restriction imposed on application developments. A summary of this section is presented in Table I. 
 
Google’s Android OS: 

Android operating system (OS), built and designed by Google, is an open-source platform that supports 
Java programming. It is currently available on a wide variety of smartphones, and tablets. Its open-nature allows 
manufacturers and wireless providers to customize the software, making it look different on different devices. 
Besides that, almost anyone can create an application to run on Android, and all of these applications can be 
easily obtained from the Android Market and other download markets. Android has no restrictive policies about 
development tools that are used to create the applications. However, the drawback of its openness is that the 
quality of the designed applications are not examined thoroughly, making the users to have to rely on reviews by 
fellow users and professional reviewers. 

As Android was built by Google, the users’ data are automatically synchronized with various Google 
services, such as Gmail, Google contacts and Google Calendar. In terms of its features, Android devices offer a 
number of capabilities that other devices do not. In its latest firmware version, it supports Near-Field 
Communication (NFC), which is an emerging short-range wireless technology designed to allow for new ways 
of communication between smartphones and other devices and objects in close proximity (Gralla, 2011). It also 
features tethering via Wi-Fi, USB or Bluetooth, where the users can use any of them to share their Internet 
connection with other devices, such as a laptop, a tablet or another smartphone (Gralla, 2011). However, this 
feature is not available in every Android device, as it depends on the device makers and the wireless providers. 
 
Nokia’s Symbian OS: 

Symbian OS is developed by Nokia, is also an open source, but with a closed-development, where it does 
not support free firmware upgrades. It supports C++ programming effectively. Symbian applications can be 
obtained from a variety of providers, including the official Nokia Ovi Store, GetJar and individual developer 
websites, yet it has less integrated support, as most of its applications are third-party applications. Besides that, 
it also supports various wireless technologies, including Wi-Fi, GPS and Bluetooth. However, the future of 
Symbian is uncertain as with Nokia’s announcement of abandoning the operating system (Jaebi, 2011). 

Apple’s iOS: Apple Inc. had developed and patented iOS as the operating system for its iPhones and iPads, 
hence it is not an open source OS. It supports Objective-C or Java programming, yet the applications are 
required to be developed on Mac OS. Hence, application developers for iOS have to follow various rules about 
the content, development tools and family-friendliness. In other words, Apple is taking measures in ensuring 
only high quality application for its customers. The only place for iPhones and iPad users to download and 
install applications on them is the Apple App Store (Gralla, 2011). 

iOS is tightly integrated with other Apple software and products, such as iTunes, Mail, AppleTV and 
MobileMe. Besides that, iOS based devices can be synchronized easily with other Apple devices, such as Apple 
Mac. With the release of iOS 4.3, iPhone4 onwards offer tethering via Wi-Fi, USB and Bluetooth (Gralla, 
2011). 
 
RIM’s Blackberry OS: 
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Blackberry OS is a proprietary operating system, which is developed by Research In Motion (RIM) for its 
handheld devices, which are Blackberry smartphones and tablets. Like Symbian, it supports Java and C++ 
programming. The operating system can be automatically updated if it is available from wireless carriers that 
support the Blackberry over the air software loading (OTASL) service. As it is a protected OS, third-party 
developers can only write software using the available Blackberry API classes. The Blackberry App World 
provides access to these applications for its users. Like other smartphones and tablets, the Blackberry OS 
devices support various wireless technologies, such as Wi-Fi, Bluetooth and GPS. 
 
Microsoft’s Windows OS: 

Microsoft developed Windows OS for its Windows mobile phones, as well as other smartphones. Yet, the 
manufacturers and service providers are not able to alter its interface, as much as they can do with Android. It is 
new to the market, in addition to its nature of non-application-centric; thus not much application is available for 
the users. It is designed to deliver information efficiently, hence it is fully integrated with Microsoft Office 
(Gralla, 2011). In terms of its openness, it is much similar to Apple’s approach. The operating system supports 
C++ or .NET programming. The application developers are not restricted to any tools in writing the 
applications, and these applications are made available to the users to download and install only from 
Microsoft’s own store. On the other hand, in terms of its features, it lacks the ability to tether via WiFi, USB or 
Bluetooth (Gralla, 2011). 

 
Wireless Technologies: 

In general, there are currently four short-range wireless technologies that are used widely, divided into two 
different standards. One is the Local Area Network (LAN) standard, which is Wireless LAN or widely known as 
Wi-Fi (802.11a/b/g). The other is the Personal Area Network, which consists of the Bluetooth (IEEE 802.15.1), 
UWB (IEEE 802.15.3), and ZigBee (802.15.4) technologies. There are also other emerging wireless 
technologies such as the Near Field Communication standards that extends on RFID. In this section, a general 
overview of each of these technologies will be given. Table II summarized this section. 

 
Table 1: Comparison of Various Mobile Platforms 

Mobile 
Platforms 

Developer Platform Openness Apps Availability Features 

Android Google  Manufacturers and wireless 
providers can customize the 
software to make it look different 
on different devices. 
 Almost anyone can create an 
application to run on Android – no 
restrictive policies about 
development tools that are used to 
create the applications. 

Most of the applications can 
be easily obtained from the 
Android Market and other 
download markets.  

 Users’ data are 
automatically synchronized with 
various Google services. 
 Offers tethering via Wi-Fi, 
USB or Bluetooth – enabling the 
users to share their Internet 
connection with other devices. 

Symbian Nokia Open source with a closed-
development – does not support 
free firmware upgrades. 

Applications can be 
obtained from a variety of 
providers – has less 
integrated support as most 
of its applications are third-
party applications. 

Supports C++ programming 
effectively 

iOS Apple Inc.  Not an open source OS 
 Application developers have 
to follow various rules about the 
content, development tools and 
family-friendliness. 

Applications can be 
obtained only from  the 
Apple App Store. 

 Tightly integrated with 
other Apple software and 
products 
 Can be synchronized easily 
with other Apple devices 

Blackberry RIM  A proprietary operating 
system – not an open-source 
system. 
 Third-party developers can 
only write software using the 
available Blackberry API classes 

Blackberry App World 
provides most of the 
applications that are 
compatible with the mobile 
devices. 

Support various wireless 
technologies, such as Wi-Fi, 
Bluetooth and GPS 

Windows 
OS 

Microsoft  The manufacturers and 
service providers are not able to 
alter its interface. 
 The application developers 
are not restricted to any tools in 
writing the applications 

New to the market and its 
nature is non-application-
centric – not much 
application is available for 
the users, which they can 
download and install only 
from Microsoft’s own store. 

Lacks the ability to tether via 
WiFi, USB or Bluetooth 

  
Wi-Fi: 
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Wireless fidelity (Wi-Fi), a part of IEEE 802.11 standards for wireless local area networks (WLAN), 
enables users to be connected to the Internet, either interfaced by an access point (AP) or via ad hoc mode. The 
maximum data rate for IEEE 802.11g is 22 Mbps, while for 802.11n is 144 Mbps. For indoor usage, Wi-Fi can 
cover a range up to 45 meters, yet it consumes high power, thus it’s batteries can only last for hours. The IEEE 
802.11 uses frequency bands of 2.4 GHz, 3.6 GHz and 5 GHz. CSMA/CA protocol is used for its channel access 
method. Wi-Fi is widely used for networking between Wide Area Network (WAN) devices, and for digital 
audio or voice communication applications (Tan et al., 2011). 
 
Bluetooth: 

IEEE 802.15.1, commonly known as Bluetooth, is a low-power wireless networking standard aimed to 
replace cables between lightweight devices. The maximum speed for the enhanced Bluetooth technology is 3 
Mbps, while for basic and low energy settings it can reach up to 1 Mbps.  

There are three classes of range that can be covered by normal Bluetooth technology, one meter, 10 meters 
and 100 meters. The low-energy Bluetooth can only cover areas between 5 to 15 meters. The power 
consumption of a Bluetooth device is lower than Wi-Fi and its batteries can last up to a few days. Bluetooth 
operates within the 2.4 GHz frequency band, and it practices frequency hopping or the CSMA/CA protocols for 
channel accessing. As the main purpose of its development is to replace the cables, Bluetooth are applied in 
voice communication, such as the hands free devices, in smart meters, game controls, as well as data transfers. 
Recently, the low-energy Bluetooth had been used in the health monitoring devices and computer peripherals as 
its batteries can last up to a number of years. 

 
ZigBee: 

ZigBee is a wireless technology that reflects upon the IEEE 802.15.4 standard that only defines the PHY 
and MAC layers. ZigBee extends 802.15.4 to provide Bluetooth-like interoperability features, where it builds on 
top of IEEE 802.15.4's radio layer, specifying the network, security, and application layers.  

The maximum data rate for ZigBee is only 250 kbps, and its coverage area is only about 10 to 20 meters. 
However, its power consumption is very low, in comparison with other wireless technologies, and the battery 
life can be extended for years. ZigBee exploits the 2.4 GHz frequency band worldwide, and the 868 MHz and 
915 MHz in certain countries. The channel access method used in ZigBee is the CSMA/CA protocol for the 
non-beacon based devices, and superframe structure for the beacon-based and non-contention devices. ZigBee is 
widely used in smart appliances and smart meters, in lighting control, home security and office automation. 

 
Ultra-wide Band (UWB): UWB radios take a different approach from IEEE 802.15.1 and IEEE 802.15.4 

standards. Instead of emitting signals over long periods using a small part of the spectrum, UWB uses short 
pulses, in the pico- to nano-second range, over a large bandwidth, often of many GHz. The Shannon's Law has 
stated that maximum data rate of a radio link can be increased efficiently by increasing its bandwidth, instead of 
increasing its power. Hence, the use of short pulses over a wide spectrum, UWB radios offer very high data 
rates, of hundreds of Mbps or even several Gbps,with relatively low power consumption (Lee, Su and Shen, 
2009).  

 
Table 2:  

Wireless 
Technology 

IEEE 
Standard 

Data Rate 
Frequency 
Band 

Coverage 
Range 

Channel Access 
Power 
Consumption 

Wi-Fi IEEE 
802.11 

22 Mbps (IEEE 
802.11g) 
144 Mbps (IEEE 
802.11n) 

2.4 GHz 
3.6 GHz 
5 GHz 

45 meters CSMA/CA High 

Bluetooth IEEE 
802.15.1 

3 Mbps (Basic) 
1 Mbps (Low energy, 
LE) 

2.4 GHz 1 m, 10 m, 
100 m. 
5-15 meters 
(LE) 

CSMA/CA Medium (Basic) 
Low (LE) 

ZigBee IEEE 
802.15.4 

250 kbps 868 MHz,  
915 MHz,  
2.4 GHz 

10 – 20 
meters 

CSMA/CA (non-
beacon based 
devices) and 
superframe structure 
(beacon-based and 
non-contention 
devices) 

Very low 

UWB IEEE 
802.15.3 

Hundreds of Mbps up 
to Gbps 

3.1 – 10.6 GHz 10 meters – Low 

RFID IEEE 
802.15.4 

106kbps, 212 kbps, 
and 424 kbps, in 
correspondence to its 
three different modes 
 

13.56 MHz 0.1 meters – Very low 
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Moreover, its signals are not susceptible to noise or jamming. UWB is a much simpler technology than 

Bluetooth and ZigBee, since there are currently no fixed or optional middleware layers that are built on top of 
the basic PHY and MAC layers. There are currently two major competing UWB standards, known as Direct 
Sequence-UWB (UWB Forum) and the one that is integrated with Bluetooth, the Multi-Band OFDM (WiMedia) 
(Lee, Su and Shen, 2009). 

 
RFID and NFC: 

Radio frequency identification (RFID) is a small tag containing an integrated circuit chip and an antenna, 
and has the ability to respond to radio waves transmitted from the RFID reader in order to send, process, and 
store information. Near Field Communication (NFC) is an extension of RFID technology, where it is a short-
range radio technology that enables communication between devices that either touch or are held close together 
briefly, with range up to 0.1 meters only. NFC forum is the body that manages the NFC standardization, yet it is 
an open-platform technology.  

It operates on the 13.56 MHz frequency band .NFC standard supports different data rates of 106kbps, 212 
kbps, and 424 kbps, in correspondence to its three different modes. The first mode is known as Tag, where 
information is read from tag or written onto the tag. A tag is a thin simple devicecontaining antenna and small 
amount of memory, and powered by magnetic field. The memory integrated on the tag can be read only, re-
writable, and writable once depending on the type of the tag.Another mode in NFC is Card Emulation, which 
includes payment, ticketing and secure applications activities. Lastly is the Peer-to-Peer mode, where sharing of 
information between devices is made available 

 
P2P Communication Technologies: 

There are various P2P communication technologies that are introduced into the mobile communication 
technologies. Some are developed for specific mobile platforms, such as the SymTorrent and Symella mobile 
P2P applications, while others are cross platform. It utilizes the wireless technology that enables the mobile 
devices users to share file without going through the Internet backbone, for instance, using the Bluetooth 
technology that is integrated in almost all mobile devices. 

 
Symella: 

Symella is a Gnutella file-sharing client developed for Symbian smartphones. It is capable of searching and 
downloading, but it does not upload data. Moreover, it supports multi-threaded downloads, where in other 
words, if multiple users have a particular file, then Symella will download the file from several locations 
simultaneously. The number of search results depends on the quality of the peers that the users are connected to, 
because Symella connects to peers in a random manner, and there is no algorithm is implemented in choosing 
the optimal peers. Symella uses swarming technique in file downloading, where the selected file is split into a 
number of smaller parts and simultaneous downloading takes place. 

  
SymTorrent: 

SymTorrent is a BitTorrent client developed for Symbian OS. This application supports multiple torrent 
downloads simultaneously. Compared to Symella, SymTorrent can download and upload data files, as well as 
saving the unfinished torrents’ status for ease of resuming the process after restarting the application. Torrents 
can be started from the browser. Besides that, it also supports the option of selecting the desired files to be 
downloaded by the user from multi-file torrents (Kelenyi, Ekeler and Pszota, 2006). Just like Symella and any 
other application that accesses the Internet, the same goes for SymTorrent, where it generates network traffic, 
which will result in longer downloading time if the user downloads multiple files simultaneously. 

 
TorrentLite, aDownloader: 

TorrentLite and aDownloader are some of the most popular torrent client for Android-based mobile 
devices. These applications support P2P file sharing between the mobile devices, yet it is limited to Wi-Fi 
networks only. Like any other torrent clients, via these applications, users are able to download multiple torrent 
files, and limit the download and upload data, besides being given option to choose selected files to be 
downloaded. These applications also integrate directly with the web, i.e. the torrent search websites. 

 
P2PBluetooth: 

P2PBluetooth is essentially a mobile-to-mobile application that enables file sharing among mobile phones 
that exploits the Bluetooth technology installed in mobile devices. Every mobile device publishes its own list of 
available files and directly requests the desired data or files by the user to mobile phones nearby using Bluetooth 
connectivity. P2PBluetooth automatically initiates a search by querying other Bluetooth enabled devices in 
proximity for their list of available contents (Jung et al., 2007).  
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The data of interest will be transferred automatically as soon as an answer is received from the nearby 

devices. The user will only need to specify the data identifiers needed for the download. Somehow, the devices’ 
mobility can cause the application to freeze during data transfer processing or when queues grow. Hence, in 
dealing with this matter, the concept of timeout was introduced, where each download request issues a timeout. 
If an on-going download receives no response for a time longer than the timeout, the request is terminated and 
the involved device will be marked as disconnected. Consequently, the download will be re-queued for later 
processing (Jung et al., 2007). 

 
BlueTorrent: 

BlueTorrent is a cooperative P2P file sharing application that enables its users to share audio/video contents 
as they are mobile. This application achieves a greater performance improvement in download time compared to 
the traditional AP only mode. Moreover, it allows random peers to connect to each other 

 
P2P 
Technology 

Features Advantages Disadvantages 

Symella File-sharing client developed for 
Symbian smartphones.  

 It is capable of searching and 
downloading files. 
 Supports multi-threaded downloads 

 Does not upload data 
 No algorithm is implemented in 
choosing the optimal peers .  
 Generates network traffic. 

SymTorrent  BitTorrent client developed 
for Symbian OS.  
 Torrents can be started from 
the browser. 

 Supports multiple torrent 
downloads simultaneously 
 Can download and upload data files 
 The unfinished torrents’ status can 
be saved for ease of resuming the 
process after restarting the application. 

Generates network traffic 

Frostwire, 
tTorrent 

 Torrent client developed for 
Android OS 
 Integrates with torrent search 
websites. 

 Enabled users to limit the 
upload/download data 
 Supports multiple torrent 
downloads simultaneously 

 Generates network traffic. 
 Some requires only Wi-Fi 
connection – does not work using 
mobile network. 

P2PBluetooth A mobile-to-mobile application 
that enables file sharing among 
mobile phones that exploits the 
Bluetooth technology installed 
in mobile devices 

Automatically initiates a search by 
querying other Bluetooth enabled 
devices in proximity for their list of 
available contents 

The devices’ mobility can cause the 
application to freeze during data 
transfer processing or queues grow. 

BlueTorrent Enables its users to share 
audio/video contents as they are 
in mobile 

 Greater performance improvement 
in download time 
 Allows random peers to connect to 
each other 

When one of the parties is out of 
range, the connection will be 
automatically terminated, and the 
downloading process will be paused. 
It will be continued automatically 
when a resource of the same file is 
found, where the exact time frame is 
unknown. 
 
 

 
In spite of the short link duration, BlueTorrent application uses BitTorrent-like file swarming in order to 

effectively share the contents. Content is divided into a number of small pieces, and mobile users can exchange 
whatever pieces are available. Blue Torrent uses a cooperative carry and forward strategy, where pieces are 
forwarded whenever a connection is available in minimizing download latency. Whenever a connection is 
available, peers first exchange their bitmaps to find out missing pieces through simple bit operations. The 
prerequisite of content distribution is to know where the content is. The availability of the contents that are 
desired can be searchable through indices which include a unique ID, title, producer, media type, etc. Users who 
are interested in specific information can proactively query other peers. 

 
Conclusion: 

P2P is a very popular type of network communication for file sharing. The data transfer in P2P is faster 
because it does not need to pass through a server to share files and data. From the studies conducted, various 
mobile platform had been identified then the various wireless technology that are widely integrated with most of 
the mobile devices, as well as the ones that are not yet largely commercialized had also been classified. 
Generally, two main restrictions exist in a mobile P2P architecture, with regards to the air interface. One is the 
relative low effective bandwidth and another is the high latencies. Thus, in achieving acceptable performances, 
it is essential to reduce the signaling overhead as much as possible. In addition to that, the upload bandwidth is 
significantly lower than the download one due to the limited transmission power and battery capacities (Jung et 
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al., 2007). Based on the classification of the currently available P2P communications, both mobile platforms-
specific and cross-platform, the future work is formulated. One of the possible works is the research on ways in 
enhancing the P2P communication network by integration of ZigBee and NFC into smartphones. Another is to 
study on designing a new P2P protocol for different mobile platforms, in a way that enables unified P2P 
communication among these mobile platforms. 
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