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Abstract

A mobile ad-hoc network is a type of network in which all the nodes can communicate
each other without any fixed infrastructure. This unique property of MANET is useful in
conditions where exchange of information is the prime objective under any
circumstances. In this type of network all communicating nodes cooperate with each
other in the distributed manner and offer dual responsibility, one as a host and the other
as router. This quality of MANET paves the way for numerous new and exciting
applications over Next Generation MANET. These applications may include, such as
group communication, data telemetry, automotive applications, music and video
streaming, real time mobile applications. Two main evolutions of multihop next
generation ad hoc networks are projected, namely WMN and Opportunistic Networks. In
this paper an honest attempt is made to enumerate and briefly discuss issues and
challenges of Next Generation Network, parameters analysis and its impact.

Keywords: MANET, WMN, Ad-hoc

1. Introduction

The demand for high availability of network, high performance network, and high
capacity network with more security is rapidly increasing to meet the pressing
requirement of next generation user centric value added services like real time rich
multimedia applications, interactive, distributed and collaborative applications,
augmented reality applications and many more. These diverse applications aggravate the
demand for high data rate services.

Compared to the last two decades Internet has an enormous growth and the same is
expected in the Next Generation Network by connecting more entities (loT) [1] to the
network and enabling more applications and services. Mobile wireless communication has
now become a necessity due to its versatility and utility convenience. A drastic change in
our information society is achieved and we are moving towards ubiquitous age, where one
can access information at any time and any place. But high speed networks are still
essential. So we require the Next Generation Network to improve the throughput, speed
and other factors. The wireless devices currently used fixed infrastructure based services
to provide connectivity to the end user but this type of service requires lots of time and
cost to establish the necessary infrastructure.
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In the case of emergencies all infrastructure based networks collapse but there is one
network that exists against all odds i.e. Mobile Ad-hoc Network. MANET is a self-
creating, self-organizing and self-administering network. This network is an infrastructure
less network, in which every node acts as a host as well as router for communicating with
other nodes. MANET is gaining momentum because they offer network services with no
pre-existing infrastructure or wireless links requirements [2]. Ad hoc nodes also connect
to dedicated gateway to offer internet services to end user where pre-installed
infrastructure is not available. Integration of MANET with other networks would also one
of the most important features of Next Generation Network. All these options make
Mobile Ad-hoc networking as an attractive option in future. Next Generation Network
revolutionize the way we communicate by supporting rich multimedia applications that
demand extremely high-speed wireless connections [3], lower latency and high
throughput. To realize these benefits, Next Generation Network will differ fundamentally
from their predecessors. MANET would be one of the integral parts of Next Generation
Networks due to its unique characteristics.

This paper deals with MANET Characteristics, MANET Applications, MANET
parameters, Next Generation Network and its Challenges, Targeted applications of Next
Generation Modular Structure, System architecture and We therefore assess and presents
the current state of different performance parameters associated with Next Generation
MANET and certain open issues.

2. MANET Characteristics

2.1. Wireless
All the nodes are exchange the message without any physical medium. They send the
messages through radio waves, infrared etc.
2.2. Ad-hoc Based

All the nodes are having capability to arrange themselves according to the situation as
per the need arises and creates a network of dynamic in nature.
2.3. Autonomous network

This type of network does not need any centralized authority to look after the nodes
during communication because node itself plays two roles: one as a host and another as a
router.
2.4. Multihop Routing

During the entire communication each node is having dual responsibility; it acts like a
router to control the operations performed as well as it works as mobile host also.
2.5. Mobility

Every node in this network is capable of moving from one place to another while
communicating with other nodes and creates topology according to the need arises

3. MANET Applications

Due to the tremendous influence of mobile in day to day life, the commercial sector
and standard communities realized the need of applications based on technologies such as
Bluetooth, IEEE 802.11, Hyper lan and others that support mobile ad hoc networking to a
large extent. Due to its unique features, MANET is very useful to real world applications
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where the entire network structure or topology changes dynamically [4]. As a result, many
new ad hoc networking applications conceived which are as follows

3.1. Tactical Networks

This network plays very important role during war in battlefield for exchange of
information in respect of situational awareness among tactical force units.

3.2. Sensor Networks

This network is mainly used in battlefield surveillance, monitoring and control activities
to collect real time data of various industrial and consumer applications such as
environmental monitoring, health monitoring and industrial process monitoring and so on.

3.3. Emergency Services

These services are often required in case of natural disasters like earthquakes, tsunami,
and hurricanes; fire etc. when fixed infrastructure gets damaged.

3.4. Commercial environments
MANET is a key component of Intelligent Transportation System (ITS) as a VANET.
Various Business activities and E-Commerce are also not left behind.

3.5. Home and Enterprise Networking

Personal Area Network (PAN) is a short distance communication network frequently
used in information exchange in home and enterprise. PDA’s and wireless networking are
also used in ad-hoc manner.
3.6. Educational Applications

MANET is also used in establishing virtual classrooms or conference rooms in which
distributed and collaborative sharing takes place.
3.7. Entertainment

MANET is also used in Multiuser games, robotic pets and outdoor Internet access.

3.8. Location Aware Services

These services deliver information regarding the physical location of any device to
another user or application. It is one of the inbuilt features of present technology.

4. MANET Parameters

4.1. Bandwidth

The capacity of the channel which decides the maximum rate of information exchanged
is known as Bandwidth. It is commonly measured in bits/second.

4.2. Throughput

The actual rate of successful transmission of bits / messages per unit time. It is affected
by bandwidth of channel, signal to noise ratio and hardware devices. [5]

4.3. Latency
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It indicates any kind of delay occurred in data communication network. It may be small
delays or long delays. The networks having small delays are calls low latency networks.
The network having long delays are called high latency networks. Bandwidth of the entire
channel gets affected either temporary or persistent based of quantity and source of delays.
The delay between the two ends i.e. from source to destination is called end to end delay
(EED). [6]

Time taken by the message for the complete arrival at the destination is known as Latency
or delay. It depends upon four components: propagation time, transmission time, queuing
time and processing delay.

Latency =propagation time +transmission time +queuing time + processing delay

4.4, Jitter

It is one of the most important parameter which directly hampers the continuous
transmission of packets across the network. It occurred due to network congestion,
configuration errors. In other words, it is defined as the variation in the delay of packets
received instead of remaining constant. [6]. It is also called Packet Delay Variation
(PDV). It is end to end delay between selected packets in a flow. It is important QoS factor
in network performance.

4.5, Bit Error rate:

The rate at which the error occurred is known as Error rate. Errors are observed due to
interference, distortion. The number of corrupted bits expressed as a percentage or fraction
of the total sent. Bit error rate (BER) is also known as bit error ratio. It is defined as
follows
BER=Number of bit errors / Total number of transferred bits

4.6. Packet Delivery Ratio (PDR):

It is the ratio of actual packet delivered to total packets sent.[5]
PDR= Actual packet delivered / Total packet sent

4.7. Route discovery time:

The time needed for the source node to discover a route to the destination.

4.8. Route reconstruction time:

The time taken upon triggering route reconstruction or repair (when mobility occurs) till
completion.

5. Next Generation Network

Next generation network is all about convergence of various technologies. As it is

observed that the internet is now an integral part of human society. Providing services to
end user to enhance the user experience about the network.
Next Generation Network is a Self-Network, Trustable Network, Sustainable Network,
Ambient / Ubiquitous network and Value Creation Network. Next Generation Wireless
Networks will provide better services Out of these above Self-Network, Ubiquitous
network and Value Creation Network are key objectives of MANEt also. Therefore,
Mobile ad-hoc network plays critical role in Next Generation Network. Two key
technologies Wireless Mesh Network (WMN) and Opportunistic Network has evolved
recently to meet the requirement for the next generation futuristic mobile applications.

234 Copyright © 2016 SERSC



International Journal of Future Generation Communication and Networking
Vol. 9, No. 12 (2016)

Wireless Mesh Network

A network in which all the connecting radio nodes are organized in a mesh topology.
All the radio nodes often laptops, cell phones and other wireless devices communicates
each other through various intermediate devices like routers and gateways where
connectivity to the Internet is not needed.

Opportunistic Network

This network is one of the emerging networks that formed opportunistically based on
proximity and availability of nodes (communication link) by randomly connecting and
disconnecting the devices. The opportunistic networking paradigm is one of the most
suitable paradigms for heterogeneous networking environment of next generation network
where wireless hybrid architectures are used. Opportunistic network are tightly coupled
with social network because they connect each other when humans come into contact.
Therefore, the opportunistic network [7] supports wide variety of future mobile
applications in pervasive environment of next generation network.

Sustainable
Network

[ Trustable Network ] [ Ambient Network ]

Next Generation

[ Self Network
Network

Value Creation
Network

Figure 1. Next Generation Network Features
5.1. Challenges of Next Generation MANET

Complexity of Telecom networks increased in multiple tiers

Huge growth of volume of traffic

Support for more number of users ( All IP network)

Radio Access Network,IP transport, MS

QoS must be guaranteed in all tiers.

QoS signaling latency impacts

Post Dial Delay- Time taken when you press a button of mobile phone, to acquire
a service.

. Handoff Latency-During movement inside the network session interruption
would be minimum.

. Multiple Design Alternatives-( To deploy Next Generation Network)

. Many policy management platforms

. Many architectural options (flat, hierarchical, hybrid)

6. Future Consumer Targeted Applications

There are various applications; few of them are listed below: [8]

Only precise services will be provided on demand.
Nice Value added services.
Location based services.
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Rich Multimedia Services IP Multimedia Services (IMS)
Mobile TV

VOIP

Video Conferencing

Instant Messaging / Group Communication

Data Telemetry

Automotive Application

Music & Video Streaming

Real time mobile applications

7. Next Generation Modular Structure

Modular structure of Next Generation Network consists of access and transport layer,
media layer, control layer and network service layer. The next generation network
required gateways to connect entirely different kind of networks. Various intermediate
devices are interconnected each other to route the traffic from one layer to another layer
and finally to the end user.

=ass and Transport Layer — Media Gateway
i — . —
Soft Switches E Media Layer
Vi Control Layer A=)
Enterprise Customers Residential Users

Network Service

SOHO Users Mobile Users

8. Next Generation System Architecture

Next Generation network would provide advanced services to support wide range of
user centric applications. We need architecture that supports user centric customized on
demand and real time applications. There are various wireless architectures available out
of that the integrated cellular and ad hoc relaying system (iCAR) will provide us
advanced services required to run on demand user centric real time advanced applications.
The iCAR architecture [9]consist of number of ad hoc relaying systems (ARSs) which is
placed in such a way so that it can transfer excess call traffic from heavily loaded cell to
lightly loaded cell. These ad hoc relaying systems (ARSs) are wireless routing devices.

Figure 3. iCAR Architecture
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9. Performance Parameters of MANET of various Generations

Performance parameters of various generations from 1G to 5G are being done on
specified parameters. [10, 11]. It depicts how the value of different parameters

varies.

Table 1. Performance Parameters of Next Generation Network

Vol. 9, No. 12 (2016)

Next
Paramete 1G 2G 25G 3G 4G 5G Generati
rs on
Network
Signal Analog Digital Digital Digital Digital Digital Digital
. Hybrid
g'fyb“d of Hybrid of
Infrastru | Infrastruc | Infrastruc Infrastru Infrastru | Infrastruc
Structure | cture | ture ture Infrastiuct | oy |Clure | lure
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hoc based
based
based
100
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Core PSTN PSTN | - Packet Internet | Internet | Internet
Network network
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Packet Extremel
IOSS. . High High Less than Reduced. | Reduced y Extremel
probabilit 2G y reduced
y reduced
Next
Paramete 1G 2G 25G 3G 1G 5G Generati
rs on
Network
Unlicense
d No No No No No Yes Yes
spectrum
support
Self-
Organizin No No No No No Yes Yes
g Network

From the above analysis of version of mobile network, it is evident that there is
tremendous growth in the capabilities of the network and also in reliability and speed.
Day by day the needs of society are changing and demands more feature and bandwidth
according to the nature of the application is being launched. In the current situation next
Generation Network is catching the attention in the society in both ways in terms of usage
and among researchers.

10. Conclusion

This paper highlights the role of integrated cellular and ad hoc relaying system (iCAR)
architecture in next generation MANET. The ad hoc relaying system (ARS) have gained
more importance in the field of next generation MANET, which acts as an interface
between the BS and ARS of adjacent cell to offer load balancing on real time . A brief
overview of next generation modular structure is discussed. Future consumer targeted
applications like rich multimedia applications; real time mobile applications etc. along
with challenges of next generation MANET are listed.

Also explores the effect of different performance parameters of various generations and
predict the features for next generation network like enhancement of user experience to a
greater extent in terms of better services with minimum latency. This upcoming next
generation network would be one of the derivatives of WMN and opportunistic network
which will be trustworthy communication network. It provides high flexibility and
scalability with low infrastructure cost. More number of devices would support that
network.
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