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Abstract: Now a day, Mobile Adhoc Networks (MANET) gained a lot of popularity in the research community.
People realized that there is a commercial value in MANETS with the successful solutions of the most basic but
important problems in network layer. Mostly all the applications that attracted interest in traditional wired
networks (e.g. Audio/Video Transfer, Video Conferencing, Watching Online Movies/Sports, Camera-enabled
Messenger, Online Gaming etc.) would attract interest for MANETs as well. Since real-time multimedia
communications will be common in MANETS, there has been an increasing motivation on the introduction of
QoS in such networks. But, many characteristics of MANETs make QoS provisioning a difficult problem. In
MANETS, providing QoS guarantees is very difficult and challenging than in traditional wired networks, mainly
due to multihop communications, contention for channel access, node mobility and a lack of central
coordination. However, in the last few years, much research attention has focused on providing QoS guarantees
in MANET routing protocols. QoS routing protocol/mechanism is key issue in provision of QoS in MANETS.
There are number of QoS routing approaches have been proposed in literature, focusing on different QoS
metrics but no particular protocol/mechanism provides overall solution. There are some major open research
issues in this area such as QoS metric selection and cost function design, Multi-class traffic, Scheduling
mechanism at source, Packet prioritization for control messages, QoS routing that allows preemption, and QoS
in Heterogeneous networks. There are still many open questions that must be solved to improve the performance
of QoS-aware routing protocols such as bandwidth/delay estimation, route discovery, resource reservation,
route maintenance, cross-layer design, energy consumption, multicast QoS routing etc.
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I.  Introduction

Routing in MANET is one of the core problems for data exchange between nodes in networks. In
recent years, both the areas of providing quality-of-service and routing in mobile ad-hoc networks have
massively increased in importance. Many routing protocols for wireless networks, e.g. AODV or DSR, use best-
effort routing, where all nodes within range compete for the shared medium. No guarantees or predictions can
be given here on when a node is allowed to send. For quality-of-service (QoS) routing, it is not sufficient to only
find a route from a source to one or multiple destinations. This route also has to satisfy one or more QoS
constraints. To guarantee these constraints after a route was found, resource reservations on the participating
nodes are made.

When MANET development started, QoS provision did not attract much attention and thereby most
routing protocols operated on a best effort model. However, with the growing popularity of time-sensitive
applications, QoS support becomes much more important than it was, leading to a shift of research interest from
best effort routing to QoS provision routing. However, providing QoS guarantees in MANETSs is quite
challenging due to the dynamic topology, limited bandwidth and energy constraint.

Due to the significant difference in MANETS, the mechanisms for wired networks cannot be mapped to
MANETSs directly. QoS provision in MANETS is quite challenging and it involves actions in different layers
within which the network layer plays a crucial role. The routing protocol in the network layer not only has to
find a path, if any, that can satisfy QoS requirements at the beginning of a session but also needs to react to
mobility induced route breakages.

Efforts have been made to find a best metric for QoS routing using cross-layer designs but still good
generally accepted solution is not achieved. So there is a very good scope of doing research in this area for find
a best metric using cross-layer designs, multi-constraints routing metric, multicast QoS routing etc.

I1. QoS In Manet
Mobile Adhoc Networks (MANETS) has gained a lot of attention in the research community in recent
years. Most applications that attract interest for use in current wired networks would attract interest for
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MANETSs as well. However, MANETS present unique advanced challenges, including the design of protocols
for mobility management, effective routing, data transport, security, power management, and Quality-of-Service
(QoS) provisioning. Once these problems are solved, the practical use of MANETS will be realizable. So out of
these all issues, authors would like to focus on providing QoS in MANETSs and specifically on enhancing
routing protocols/mechanisms to support QoS in MANETS.

Since real-time multimedia communications will be common in MANETS, there has been an increasing
motivation on the introduction of QoS in such networks. However, many characteristics of MANETs make QoS
provisioning a difficult problem. In MANETS, providing QoS guarantees is very difficult and challenging than
in traditional wired networks, mainly due to multihop communications, contention for channel access, node
mobility and a lack of central coordination. However, in the last few years, much research attention has focused
on providing QoS guarantees in MANET routing protocols.

I11.  Survey Of Related Work

In [2], at the signaling level with resource reservation mechanisms independent of the routing protocol.
The QoS at the signaling layer is responsible for the coordination of the other QoS layers (MAC and routing) as
well as other components such as scheduling or admission control. Signaling level is very essential component
for providing QoS in routing protocol.

In [3], the MAC layer is responsible for scheduling and allocating the wireless channel, which
eventually will determine the available bandwidth and the packet delay. The bandwidth and packet delay will
then affect the decision at the routing layer for link/path selection. The routing layer chooses proper wireless
links to relay packets to the destination. The routing decision will change the contention level at the MAC layer.
Thus, for a cross-layer design that satisfactorily enhances the network performance, it is essential to highlight
the interactions among these layers.

In [4], authors have proposed a novel cross-layer framework for QoS support in WMSNSs, which
optimizes the functionalities of communication protocols to maximize the number of video stream requests to be
delivered while the imposed distortion constraint on the streams are met. QoS requirements are mapped on joint
operations of application, network, MAC and link layers of the underlying communication framework.

In [5], it is presented that a cross-layer design that tries to combine the functionality of the routing layer
with Medium Access Control (MAC) information and physical layer parameters to provide the routing
algorithm with the more accurate information about the environment. The cross-layer design of the proposed
routing algorithm in conjunction with an effective resource allocation in the MAC layer operates as a distributed
admission control which is able to improve the global performance in the network.

In [6], authors have proposed a unified framework that exploits the physical channel properties and
multi-user diversity gain of WMNs and by performing intelligent route selection and connection admission
control (CAC) which provides both QoS and GoS (grade-of-service) to a variety of underlying applications. The
main difficulty of opportunistic scheduling scheme which is proposed in the paper is while it exploits the
wireless channel fluctuations and multiuser diversity gain; it cannot guarantee hard resource reservation required
by the network layer to provide QoS. Moreover, routing and scheduling decisions have inherently different
operation time scales and this makes difficult the cross layer interaction if QoS needs to be guaranteed.

In [7], cross-layer designs allow information sharing among all of the five layers in order to improve
the wireless network functionality, including security, QoS, and mobility. Here, authors have classified cross-
layer designs by two ways. On the one hand, by how to share information among the five layers, cross-layer
designs can be classified into two categories: hon-manager method and manager method. On the other hand, by
the organization of the network, cross-layer designs can be classified into two categories: centralized method
and distributed method.

In [8], authors have proposed ICMP messages scheme in which desired information is abstracted to
parameters, measured by corresponding layers wherever convenient. A new ICMP message is generated only
when a parameter changed beyond the thresholds. Since cross-layer communications are carried out through
selected “holes” not a general “pipe” as in packet headers scheme, this method seems more flexible and
efficient.

In [9], authors have presented the QoS provisioning mechanisms being developed for MANETSs. QoS
provisioning in MANETS is a Multi-Layer problem. However, most of the protocols for QoS provisioning that
are being developed are single layer approaches. This does not provide a comprehensive solution. One of the
areas of future research would be to develop the coordination and communication among the various network
layers to achieve QoS in MANETS.

In [10], proposed INSIGNIA QOS framework allows packet audio, video and real-time data
applications to specify their maximum and minimum bandwidth needs and plays a central role in resource
allocation, restoration control, and session adaptation between communicating mobile hosts.
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In [11], authors have discussed the problem of QoS provisioning from the perceptive of three layers —
application layer, network layer and medium access control (MAC) layer. Main goal was to design a QoS
framework which maps QoS parameters across these layers of the protocol stack, to support a standard notion of
per-class service guarantees in terms of throughput and delay in ad hoc networks. Further to cope with network
dynamics, MAC layer and network layer are made to adapt their behavior based on both dynamic conditions and
QoS requirements of admitted flows.

IV.  Conclusion

The rapid growth of video in mobile traffic has resulted in a shift of research interests from best effort
service to the provision of higher and better quality of service in MANETS. QoS routing algorithm design is
challenging because it has to deal with unfavourable conditions such as time-dependent wireless links, dynamic
topology and energy constraints. Considerable efforts have been devoted to this which leads to the emergence of
a number of QoS routing techniques.

Generally speaking, two schemes, new protocol design and QoS-aware extension, are adopted to
implement QoS routing. New protocol design refers to developing an algorithm with a new methodology while
QoS-aware extension means combining QoS guarantee schemes with some well-studied protocols (e.g., DSDV,
DSR and AODV).

Real-time applications are generally requires QoS support. Multimedia applications e.g. audio, video
etc. has to optimize its performance according to the network conditions. However, some minimum bandwidth
should be guaranteed which is used to deliver the basic layer data for multimedia packets. Thus, for QoS support
design, admission control, scheduling of multimedia packets and adaptive feedback service are required.
Overall, QoS-aware routing should have the following features that traditional routing does not support:

e obtain resource information from lower layers;
o offer bandwidth information to applications;

e incorporate resource reservation schemes; and
e predict route breaks.

So in this paper, authors have focused on most commonly used routing protocols approaches based on
QoS criteria and tried to help researchers to decide and choose best suited routing protocol approaches based on
QoS in MANET.
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