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Abstract: Most of current routing protocols working on the congestion problem and energy drain in wireless ad hoc 

networks are affected, because a mobile device has a limited battery and a considerable amount of energy is consumed in 

wireless interfaces. Mobile Adhoc NETwork(MANET) is a “on the fly” network of mobile nodes. Packets are routed 

through mobile nodes instead of any fixed base station. Routing protocols developed for wired networks are inadequate as 

they not only assume mostly permanent topology but also having high overheads. Lack of coordination between layers 

limits the performance of such architectures due to specific challenges posed by wireless nature of the transmission links. 

This problem leads to several routing algorithms/proposals specifically for ad hoc networks. Some of these proposals are 

optimized variants of protocols designed for wired networks. This paper gives a overview of various On Demand Routing 

protocols. The cross-layer approach is an important concept in mobile ad-hoc networks which is adopted to solve several 

open issues.  
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INTRODUCTION 
 

MANET stands for Mobile Ad-hoc Network which enables mobile devices to form a provisional community without any 

planned installation, or human intervention. A MANET is an ever-changing dynamic wireless network established by a 

group of mobile users needs not necessarily taking any pre-existing infrastructure or using any centralized administration. 

Mobile Ad Hoc Network (MANET) is a collection of wireless mobile nodes dynamically forming a temporary network 

without the use of existing network infrastructure or centralized administration.  

In such a scenario, routing protocols are crucial. There are mainly two sections of routing protocols which are Proactive 

routing protocols [1] and Reactive routing protocols [2]. Proactive routing protocols create a routing table to all possible 

destinations in the network beforehand. This consumes a lot of bandwidth for periodic advertisements and for sharing link 

failure statuses. Whereas in reactive or on-demand routing protocols, routes are established only on demand that is 

whenever a route is actually needed. This saves on bandwidth with the cost of an initial latency. 

In Infrastructure less or Mobile Ad Hoc wireless network, the mobile nodes can move freely while communicating. In the 

network there are no fixed base stations and all the nodes in the network act as routers. Each node in the network 

participates in an Ad Hoc routing protocol that allows it to discover multi hop paths through the network to any other node. 

The mobile nodes in the Ad Hoc network dynamically establish routing among themselves to form their own network „on 

the fly‟. The nodes or routers are free to move randomly and organize themselves arbitrarily. This type of network may 

operate in a standalone fashion and different protocols are needed. . 

 
Figure1. Functioning of MANET 
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The main problem in MANET arises due to the mobility such as high data delay and low packet delivery ratio and hence in 

order to achieve high stability and reliability in routing the node mobility has to be considered. [3].It can also be defined as 

an autonomous system of mobile routers and associated hosts connected by wireless links-the union of which forms an 

arbitrary graph. 

Cross-layer design emphasizes on the network performance optimization by enabling different layers of the 

communication stack to share state information or to coordinate their actions in order to jointly optimize network 

performance. It is a human mentality and psychology that if a new design paradigm is proposed, we compare it with the 

existing one. 

This approach can be referred to as a protocol design based on actively utilizing the dependence between protocol layers to 

enhance the network performance. This differs from the traditional layered approach where the protocols at the different 

layers are designed independently. 
 

 

LITERATURE REVIEW 

 

In [5], the authors illustrate the effectiveness of directional antennas by overcoming partitions introduced in the network 

due to the mobility of nodes. Roy et. al. [7] evaluate the performance of DSR over DiMAC [3] and omni directional 

antennas. Several issues ranging from directional route discovery to mobility management are explored in the context of 

directional communication, which is shown to be more effective when topologies are sparse and random. However, 

DiMAC is susceptible to deafness and hidden node problems [4] which limits multi-hop routing performance in many 

scenarios. 

Nasipuri et.al. [19] propose schemes to estimate the direction of the destination relative to the source in order to confine the 

spread of route discovery packets using directional transmission. However, the strategy is just useful for route rediscovery. 

In addition, the flooding overhead due to directional sweeping has not been addressed. 

In [6] a cross-layer approach has been used to exploit mobility information to enhance the performance of AODV, but 

considers only constant transmission power which is not true most of the cases. Cross Layer AODV [6] is an efficient 

routing protocol crossing the routing and MAC sub-layers. It is based on standard AODV routing protocol and utilises 

useful information of MAC sub-layer in routing but does not explicitly utilise the remaining node power or location 

information. A way to improve data accessibility service for a group of mobile users to access desired data has been 

presented in [7].  

To do that it utilises cross-layer assisted predictive location-based QoS routing protocol as well as the replication services. 

Authors in [8] exploit three primitive physical layer parameters: interference, packet success rate, and data rate in cross-

layer based routing, whereas [9] considers cross layer interaction between routing and MAC layer for their directional 

routing and directional neighbour tables based on demand routing scheme. None of the above works exploits the 

information related to mobility, power failure and service together in routing for MANETs. 

A. J. Goldsmith have identified that cross-layer approach to network design can increase the design complexity [10]. The 

layered protocol is useful in allowing designers to optimize single layer design without complexity and concerning other 

layers.  

B. Ramachandran have discussed about a simple CLD between physical layer and MAC layer for power conservation 

based on transmission power control [12]. 

M. Conti have discussed that the protocols belonging to different layers can cooperate by sharing the network status 

information but at the same time maintaining the separation of layers for protocol design [13]. The proposed solution has 

the advantage of balanced cross-layer design. 

In [15], route fragility coefficient (RFC) is used as routing metric, to cause AODV to find a stable route. Mobility aware 

agents are introduced in ad-hoc networks and Hello packets of AODV protocol is modified in [16] to enhance mobility 

awareness of node to force it to avoid highly mobile neighbour nodes to be part of routes and ultimately to reduce the re-

route discovery. 

 

ON-DEMAND ROUTING PROTOCOLS 

 

In On-Demand routing protocols, the routes are created as and when it is needed. Once a route has been established in the 

network, it is maintained until either the destination becomes inaccessible or until the route is no longer used. 

Existing on-demand re-active routing protocols are: 

 

A. ARA (Ant-Colony Based Routing Algorithm) 

B. ABR (Associativity Based Routing) 

C. DSR (Dynamic Source Routing), 

D. AODV (ad hoc On-Demand Distance Vector Routing) 

E. CBRP (Cluster Based Routing) 
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F. RDMAR (Relative Distance Micro-Discovery Ad-Hoc Routing) 

G. LAR (Location Aided Routing) 

H. LMR (Light-Weight Mobile Routing) 

I. SSA (Signal Stability Based Adaptive Routing Algorithm) 

J. MSR (Multi-Path Source Routing) 

K. AOMDV (Ad-Hoc On-Demand Multi-Path Distance Vector Routing) 

L. TORA (Temporally-Ordered Routing Algorithm) 

 

ROUTING in MANET 

Routing is one of the key issues in MANETs because of highly dynamic and distributed nature of nodes. [5]. The routing 

protocols of MANETs are divided into two categories that are as follows:   

 

Table-driven Routing protocol:  

In this protocol each node attempts to maintain the consistent, up-to-date routing information to every other node in the 

network. E.g.: Destination Sequenced Distance Vector (DSDV) and Fisheye State Routing (FSR) belongs to this category.   

 

 

 
Fig 2.Routing Process of MANET 
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On-demand Routing Protocol:  

In these types of routing protocol, routes are created when it is required. Route discovery and route maintenance are the 

two main procedure involved in these type of routing protocol. E.g.: Dynamic Source Routing (DSR) and AdHoc On-

Demand Distance Vector (AODV) are popular on-demand routing protocols. Some of the important properties that need to 

be considered while proposing an ideal routing protocol for MANET are as follows:   

A routing protocol for MANET should be distributed in such a manner to increase reliability for data transmission.   

It must be designed by considering unidirectional links as wireless medium may cause a wireless link to be opened in uni 

direction only due to physical factors. 

 

DSDV 

In DSDV, packets are transmitted between mobile nodes by using Routing Tables which are stored at mobile node. Each 

Routing Table, at each of the mobile node contain list of all available destinations and the number of hops to each. Each 

Route Table entry is tagged with a sequence number (SN) which is originated by the destination node. To achieve the 

consistency in the dynamically changing topology based network, every mobile node periodically transmits updates and 

Routing Tables are updated. Routing information is advertised by multicasting the packets which are transmitted 

periodically and incrementally as topological changes are detected. Consider Node A wants to send a data to Node C as 

shown in Fig. 1, but Node C is not in the coverage area of Node A. Node A and Node C are in the range of Node B. Hence, 

Node A has to forward packet to Node B and Routing Table of Node B comes into picture, it will act as routing agency for 

forwarding packet from Node A to Node C. 

 

AODV 

AODV is Ad-hoc On Demand Distance Vector Routing protocol. It is purely On-Demand routing protocol where each 

mobile host operates as a specialized router, and routes are obtained as needed (i.e., ondemand) with little or no reliance on 

periodic advertisements. The route discovery and route maintenance is done by four messages in AODV. These messages 

are Route Request (RREQ) and Route Reply (RREP), Route Error (RERR) and HELLO messages. Route Request (RREQ) 

and Route Reply (RREP) messages are used for route discovery. Route Error (RERR) messages and HELLO messages are 

used for route maintenance. When a node wishes to send a packet to some destination, it checks its routing table to 

determine if it has a current route to a destination. If yes, it forwards the packet to the next hop node and if no, then it 

initiates a route discovery process which begins with the broadcast of Route Request (RREQ) packet. The packet contains– 

source node‟ s IP address, source node‟ s current sequence number, destination IP address, destination sequence number. 

The Packet also contains broadcast Id number which is incremented whenever the source issues a new RREQ. 

 

DSR 

DSR [6] Protocol is a simple and efficient Routing Protocol designed specifically for use in multihop wireless Ad hoc 

Networks of mobile nodes. Using DSR, the network is completely self-organizing and self-configuring, requiring no 

existing network infrastructure or administration. Network nodes cooperate to forward packets for each other to allow 

communication over multiple “hops” between nodes not directly within wireless transmission range of one another. As 

nodes in the network move about or join or leave the network and as wireless transmission conditions such as sources of 

interference change, all routing is automatically determined and maintained by the DSR Routing Protocol. Because the 

number or sequence of intermediate hops needed to reach any destination may change at any time, the resulting network 

topology may be quite rich and rapidly changing. The DSR Protocol allows nodes to dynamically discover a source route 

across multiple network hops to any destination in the Ad hoc network. Each data packet sent then carries in its header the 

complete, ordered list of nodes through which the packet must pass, allowing packet routing to be trivially loop-free and 

avoiding the need for up-to-date routing information in the intermediate nodes through which thepacket is forwarded. By 

including this source route in the header of each data packet, other nodes forwarding or overhearing any of these packets 

may also easily cache this routing information for future use. 

 

TORA  

TORA [7] is a highly adaptive, efficient and scalable distributed routing algorithm based on the concept of link reversal 

and invented by Vincent Park and M. Scott Corson from University of Maryland. TORA is proposed for highly dynamic 

mobile, multi-hop wireless networks. It is a source-initiated on-demand routing protocol. It finds multiple routes from a 

source node to a destination node. The main feature of TORA is that the control messages are localized to a very small set 

of nodes near the occurrence of a topological change. To achieve this, the nodes maintain routing information about 

adjacent nodes. The protocol has three basic functions: Route creation, Route maintenance and Route erasure. TORA has a 

unique feature of maintaining multiple routes to the destination so that topological changes do not require any reaction at 

all. The protocol reacts only when all routes to the destination are lost. In the event of network partitions the protocol is 

able to detect the partition and erase all invalid routes. To initiate a route, the node broadcasts a QUERY packet to its 

neighbours. This QUERY is rebroadcasted through the network until it reaches the destination or an intermediate node that 

has route to the destination. 
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CROSS-LAYER APPROACH IN MANET 
The traditional network protocol was based on the OSI 7 layer model that restricts the information exchanged between 

layers and hence efficient protocol design in MANET is not done. The drawback of the traditional design model is that it is 

unable to retrieve energy and location information from the underlying data link layer and physical layer and hence it is 

unable to calculate good routes based on such information. 

Data communication is virtually divided into layers. Each layer plays a significant role in packet transmission.The higher 

layers provides services to the lower layers. For instance Network layer determines the path through which MAC forwards 

the packets. A cross layer solution is one where lower layer collects certain information (like MAC estimating the power of 

the packets) and forwards it to upper layers which take their decision based on this information. We will discuss the role of 

layers and their participation in the current context [12]. 

Importance of Cross layer routing in MANET can be stated as follows:   

 

 It avoids use of stale route by the source by updating them with the availability of new routes through 

intermediate layers. [14].   

 

 It applies energy management model and helps in improving overall network performance. 

 A cross-layer based routing protocol makes use of link quality information available at MAC/PHY layer directly 

or indirectly to make routing decision to avoid any kind of disruption at the time of data transfer in the network. 

[12].   

 The cross layer approach enables congestion control mechanism in order to determine the cause of packet losses. 

[13]   

 The routing protocol makes use of cross layer design in order to determine the available bandwidth in the network 

to increase the throughput. [11].   

 

 
Fig.3.Cross-Layer for wireless protocol stack 

 

 

 

CONCLUSION 

This paper presents an overview of these reactive routing protocols for the students or researchers to have an idea about 

these protocols so that they can be able to enhance the features of these protocols. There is still much work to be done to 

optimize these routing protocols for different scenarios and applications separately for a general solution. 

To face the challenges in a Multi-Objective Cross-layer based Multipath Routing approach has been proposed. In this 

approach initially a route to transmit the data packets is selected with the help of a hybrid routing approach. At the present 

time, the cross-layer design (CLD) approach is an important concept in mobile ad-hoc networks (MANETs) which is 

adopted to solve several open issues and challenges. It aims to overcome MANET performance problems by allowing 

protocols belonging to different layers to cooperate and share network status information while still maintaining separated 

layers. 
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