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ABSTRACT

A Mobile Ad Hoc Networking (MANET) is a group of two or more devices with the wireless communications
that communicate with each other without help of any centralized administrator, also the wireless nodes that
can instantaneously form a network to exchange information without using any existing fixed network
infrastructure. As MANET is mobile, the wireless communication usage is at its top. It might be a standard
Wi-Fi connection, or other than this, like a mobile phone or satellite communication. The special
characteristics of MANET take this technology higher besides many difficulties.

The fundamental problems of ad hoc network are included in this paper by specifying its related
research data including the background, status, characteristics, and applications of MANET. Some of
the technical challenges MANET faces are also presented, based on that the paper tells us some of the
primary research issues for ad hoc network technology that are expected to rise the development and
speed up the commercial applications of the MANET technology.

Keywords: Mobile Communications, Wireless Networks, Ad hoc Networking.

1. INTRODUCTION

Since 1980s Wireless mobile system has been in the use. It has been seen their evolutions to first,
second and third generation's wireless systems. Wireless system operates with the help of a
centralized supporting structure like an access point. Access points like this assist the wireless users to
keep connected with the wireless system, while roaming from one place to the other.

The adaptness of wireless systems have been limited by the presence of a fixed supporting structure.
In other words, the effective working of technology cannot takes place in places where there is no
fixed infrastructure. Upcoming generation of wireless systems will require easy and quick approach of
wireless networks. Approach to this quick network is impossible with the existing structure of current
wireless systems. The advancement in devices such as Bluetooth introduced a new type of wireless
systems known as mobile ad-hoc networks. Mobile ad hoc network operates in the absence of fixed
infrastructure. They offer quick and easy network placement in situations where it is not possible
otherwise. Ad-hoc is a Latin word, which means "for this or for this only." Mobile ad hoc network is
an autonomous system of mobile nodes connected by wireless links; each node works as an last
system and a router for all other nodes in the network. Group of wireless mobile nodes is An Ad-hoc
network which instantly forming a short period mobile nodes network without the help of any existing
infrastructure or centralized administration. The growing use of mobile computing and
communication devices (e.g. phones, laptops, or personal digital assistants) is important
revolutionary change in our society. We are diverting from the Personal Computer age (i.e., a one
computing device per person) to the Omnipresent Computing age in which several electronic
platforms are utilized by user at a single instance through which he will be able to access all the
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required information wherever and whenever needed. Mobile users may use their phone to acess
internet , to check mail; travelers with laptops can surf the internet from seaports, metro stations, and
other public place; Emmigrants use Global Positioning System (GPS) terminals installed inside bus,
cars to locate driving maps and tourist places, files and other information can be exchanged by
researchers through connecting portable computers via wireless LANs while organizing conferences;
at home, users can synchronize data and transfer files among portable devices and desktops. Not only
are mobile devices getting cheaper, more convenient, and more powerful, smaller but also run more
applications and network services, commonly fueling the explosive growth of mobile computing
equipment market. The exploding number of Internet and laptop users driving this growth further.
Projections show that in the upcoming two years the number of mobile connections and the number of
shipments of mobile and Internet terminals would grow yet by another 20-50%. With this trend, It
can be expected the total number of mobile Internet users soon to exceed that of the fixed line Internet
users. Among the applications and services run by mobile devices, network connections and
corresponding data services are without doubt the most demanded service by the mobile users.
According to a study, the number of subscribers to wireless data services will grow rapidly from 2.7
billion worldwide in 2014 to more than 3.4 billion in 2015, and the number of wireless messages sent
per month would rise continuously. Currently, most of the connections among these wireless devices
are achieved via fixed infrastructure-based service provider, or private networks.

There is no ambiguity that today the whole world is faced with natural disasters like tsunami, volcanic
eruptions, earthquakes, floods, and other. All of these catastrophic events may lead to human,
financial and environmental losses. At the time of disaster saving of the human live is priceless, so the
time of reaction for the rescue teams in a rescue missions is spontaneous and it depends on time
required to determine the exact location of the survivors in order to give them the necessary
assistance. Usually in these cases, the places that are affected from a disaster are destroyed and do not
support centralized networking. In this kind of situations Ad Hoc Mobile networking plays key role in
the process of enabling communication with the outside world.

2. AD HOC NETWORKING AND 4G

Exploitation of technologies and infrastructures hidden in the environment is the new trend is to help
users in the tasks of daily life, without taking any major change in the users behavior. This new trend
puts the basis of the Ambient Intelligence concept. The primary aim of ambient intelligence is the
integration of networks and digital devices into the daily ambience, accessible, through natural
interactions. Ambient intelligence gives the center position to the user. This perception heavily
depends on 4G wireless and mobile communications. 4G is all about an integrated, global network,
based on an open systems approach. Connections of different types of wireless networks with network
having wire line backbone seamlessly, and. With the ultra-high bandwidth availability of up to 100
Mbps, services of multimedia can be done efficiently; enhanced system mobility and portability
support, and location-based services is enabled with omnipresent computing.

2.1 Evolution of MANET

e In 1970, Normal Abramsone and his fellows at the University of Hawaii invented ALOHAnet.

e In 1972, Defence Advanced Research Projects Agency DARPA Packet Radio Network (PRNet)

e In 1980 Survivable Radio Networks (SURAN).

e During 1980 emergence of Internet Emerging Task Force (IETF), termed the mobile ad hoc
networking group.

e In 1994 emergence of Bluetooth by Ericsson.
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2.2 Characteristics of MANET

No need of any fix infrastructure for its operation.

Deployment is so easy in MANET.

Deployment speed of MANET.

Nodes with Dynamic Changing Topology.

Network with Multi-hop technology.

Each and every node operates as a intelligent node.

No mediator node is required for its communications.

Every node works as a DCE (Data Communication Equipment) and DTE (Data Terminal
Equipment).

3. APPLICATIONS OF AD-HOC

e Services for Emergency: Recovery from Disaster, earthquakes, controlling crowd and special
operations.

Tactical networks: Automated battle fields for military Communication.

Sensor Network: Sensors for remote weather, earth activities.

Applications for education: virtual class setup and halls for conference.

Entertainment: Games for multiuser, robotics pets.

Location Detecting Services: Call forwarding automatic mode, location specific services
advertisement, travel guide for location—dependent.

In this paper, description of the ongoing research activities and the challenges in some of the main
research areas within the mobile ad hoc network domain. To present the huge amount of research
activities on ad hoc networks in a systematic/organic way, we will use, as a reference, the simplified
architecture shown in as shown in the figure, the research activities grouped, according to a layered
approach into three main areas:

e Enabling technologies;
e Networking;
e Middleware and applications.

MANET Architecture

Ad hoc networks are divided, based on their area of coverage, as: Body (BAN), Personal (PAN),
Local (LAN), Metropolitan (MAN) and Wide(WAN) area networks. Ad-hoc Singlehop BAN, PAN
and LAN wireless technologies are already exist in the market, these technologies constitute the main
parts of constructing small, multi-hop, ad hoc networks that increases their range over multiple radio
hops. For these reasons, BAN, PAN and LAN technologies constitutes enabling technologies for ad
hoc networking. The success of the communication technology is connected to the development of
networking products at a market competitive price. A major factor in achieving this goal is the
availability of suitable networking standards. Now-a-days, two main standards are emerging for ad
hoc wireless networks: the IEEE 802.11 standard for WLANSs, and for short-range wireless
communications the Bluetooth specifications 3.

4. BLUETOOTH

The Bluetooth technology is for low-cost, short-range radio links between mobile phones, and other
portable devices. The Bluetooth Special Interest Group (SIG) releases the Bluetooth specifications.
Bluetooth specifications have been stated by the effort of over two thousand industry leading
companies including, Ericsson, IBM, Intel, DELL, Microsoft, HCL, Motorola, Nokia, etc. under the
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field of Bluetooth SIG. In addition, the IEEE 802.15 Working Group for Wireless Personal Area
Networks approved its first WPAN standard derived from the Bluetooth Specification. The IEEE
802.15.1 standard is based on the some portions of the Bluetooth specification. A Bluetooth unit,
integrated into a microchip, enables wireless ad hoc communications, of voice and data between
portable and/or fixed electronic devices like computers, cellular phones, printers, and digital cameras.
Due to its low-cost target, Bluetooth microchips may become embedded in virtually all consumer
electronic devices in the future.

5. IEEE 802.11 NETWORKS

In 1997, the first wireless LAN standard named IEEE 802.11 was adopted by IEEE, with data rates up
to 2 Mbps. Since then, many task groups (shown by the letters fromd_, e , f , etc.) have been
created to extend the IEEE 802.11 standard. Task groups_ 802.11d and 802.11e had completed their
work by giving two relevant extensions to the original standard, which are often referred to by the
friendly name of Wireless Fidelity (Wi-Fi). A standard for WLAN operations in 2.4 GHz band
produced by the 802.11e task group, with data rates up to 11 Mbps and backward compatibility. This
standard, published in 1999, has become an complete success, with several IEEE 802.11e products
available on the market currently.

6. CONCLUSIONS

In this research paper we tried to give an overview of the fundamental issues and key problems that
affect MANET. In the first chapter introduction of MANET was given, along with the MANET
conceptual features and application areas. Then, in the Ad hoc networking and 4G chapter the
evolving technology has been discussed that lead to the analysis of the difficulties in the various
barriers and limitations. Mobile ad hoc networking is one of the most important and essential
technologies. The special characteristics of MANET take this technology higher with severe
difficulties. Currently MANET is becoming more and more interesting research topic and there are
many research projects employed by academic and companies all over the world.

Finally, | would state that in the next generation of wireless communication systems, there will be a
need for the rapid deployment of independent mobile users. Since networking cannot depends on
centralized and organized connection and can be refered as applications of Mobile Ad-hoc Networks.
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