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Abstract--- A Mobile Ad-Hoc Network (MANET) is a self-

configuring network and the nodes are connected through 

wireless link. It is an infrastructure less network. The 

wireless network topology may change rapidly. Each node 

in the network act as router and it communicate other nodes. 

There is no centralized administration. Nodes in ad hoc 

networks are differentiated by their limited resources like 

power, memory and mobility. Due to the limited 

transmission range of the nodes, multiple hops may be 

needed for a node to send data to any other node in the 

network. Thus each node acts as a host and router. If a node 

needs to communicate with another that is outside its 

transmission range, an intermediate node acts as a router to 

relay or forward packets from the source to the destination. 

For this purpose, a routing protocol is needed. This paper 

presents a survey on various routing protocols. 

Keywords: MANET, DSR, DSDV, ABR, OLSR, TORA, 

ZRP, SHARP. 

I. INTRODUCTION 

A collection of mobile nodes are comprised into the Mobile 

Ad-hoc Networks (MANETs). The mobile nodes creates a 

wireless networks among themselves without using any 

infrastructure or administrative support dynamically [1]. Ad-

hoc wireless networks are self-creating, self-organizing, and 

self-administering. By communicating among their 

component mobile nodes they inherit from being exclusive. 

Therefore, in order to provide the necessary control and 

administration function, such communications are used for 

supporting such networks [2]. In earlier days due to such 

apparent advantages, military, police, and rescue agencies 

particularly under disorganized or hostile environments, as 

well as isolated scenes of natural disaster and armed 

conflict, utilize Ad-hoc networks. The potential applications 

which are used in other major areas are home, small office 

networking, in a small area, collaborative computing with 

laptop computers. Moreover, in all the conventional areas of 

interest for mobile computing, Ad-hoc networking has clear 

potential applications [2]. 

A. CHARACTERISTICS OF MANETs [3] 

1) Dynamic topology: Nodes are free to move 

arbitrarily in any direction thus the topology of the 

network change unpredictably. 

2) Limited Bandwidth: the bandwidth available for 

wireless networks is generally low than that of 

wired networks. The throughput of these networks 

is generally low due various noises, fading effects. 

3) Energy constrained operation: the nodes are 

portable devices and are dependent on batteries. 

This is the most important design consideration of  

The MANET 

4) Security: wireless networks are more prone to 

threats than wired networks. The increased 

possibility of various security attacks like 

eavesdropping, denial of service should be handled 

carefully. 

Performance of MANET depends on the routing protocol, 

battery consumption by the nodes. There are various Quality 

of service parameters which affect the performance like 

bandwidth delay, jitter, throughput etc. Due to dynamic 

topology routing is the major challenge in these networks 

because the bandwidth provided to the nodes at one point of 

time becomes unavailable if the nodes move from a 

particular position and go to other position. Moreover 

routing affects the performance of these networks. Therefore 

efficient routing protocol needs to be developed to meet all 

these challenges. 

II. ROUTING PROTOCOL IN MANET 

“Routing is the process of information exchange from one 

host to the other host in a network.”[5]. Routing is the 

mechanism of forwarding packet towards its destination 

using most efficient path. Efficiency of the path is measured 

in various metrics like, Number of hops, traffic, security, 

etc. In Ad-hoc network each host node acts as specialized 

router itself [4]. Routing protocol in MANET is classified 

into three categories on the basis of route discovery reactive 

also called as on demand routing protocol, proactive also 

known as table driven protocol and Hybrid protocol. 

 
Fig. 1: Various routing protocol in MANET 

3.1 PROACTIVE ROUTING 

In proactive routing, each node has to maintain one or more 

tables to store routing information, and any changes in 

network topology need to be reflected by propagating 

updates throughout the network in order to maintain a 

consistent network view [4]. 
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1) DSDV (Destination sequenced distance vector) 

Destination-Sequenced Distance-Vector Routing protocol is 

a proactive table driven algorithm based on classic Bellman-

Ford routing. In proactive protocols, all nodes learn the 

network topology before a forward request comes in. In 

DSDV protocol each node maintains routing information for 

all known destinations. The routing information is updated 

periodically. Each node maintains a table, which contains 

information for all available destinations, the next node to 

reach the destination, number of hops to reach the 

destination and sequence number. The nodes periodically 

send this table to all neighbors to maintain the topology, 

which adds to the network overhead. Each entry in the 

routing table is marked with a sequence number assigned by 

the destination node. The sequence numbers enable the 

mobile nodes to distinguish stale routes from new ones, 

thereby avoiding the formation of routing loops [6]. 

2) Wireless Routing Protocol (WRP)[7] 

WRP [15] belongs to the general class of path-finding 

algorithms defined as the set of distributed shortest path 

algorithms that calculate the paths using information 

regarding the length and second-to-last hop of the shortest 

path to each destination. WRP reduces the number of cases 

in which a temporary routing loop can occur. WRP uses 

periodic update message transmissions to the neighbors of a 

node. The nodes in the response list of update message 

(which is formed using MRL) should send 

acknowledgments. If there is no change from the last update, 

the nodes in the response list should send an idle Hello 

message to ensure connectivity. A node can decide whether 

to update its routing table after receiving an update message 

from a neighbor and always it looks for a better path using 

the new information. If a node gets a better path, it relays 

back that information to the original nodes so that they can 

update their tables. After receiving the acknowledgment, the 

original node updates its MRL. Thus, each time the 

consistency of the routing information is checked by each 

node in this protocol, which helps to eliminate routing loops 

and always tries to find out the best solution for routing in 

the network [8]. 

3) Optimized Link State Routing  

Optimized Link State Routing [9] is a proactive protocol 

that is based on the link state algorithm. OLSR has been 

modified and optimized to efficiently operate MANET 

routing. The main concept of the protocol is to adapt the 

changes of the network without creating control messages 

overhead due to the protocol flooding nature. Thus, the 

designers of OSLR decided to have only a subset of nodes, 

named Multipoint Relays (MPRs), in the network 

responsible for broadcasting control messages and 

generating link state information. A second optimization is 

that every MPR may choose to broadcast link state 

information only between itself and the nodes that have 

selected it as an MPR. 

B. REACTIVE PROTOCOLS 

Reactive routing is also known as on-demand routing 

protocol since they do not maintain routing information or 

routing activity at the network nodes if there is no 

communication. If a node wants to send a packet to another 

node then this protocol searches for the route in an on-

demand manner and establishes the connection in order to 

transmit and receive the packet. The route discovery occurs 

by flooding the route request packets throughout the 

network. 

1) Ad Hoc On-Demand Distance Vector Routing (AODV) 

AODV [16] is basically an improvement of DSDV. But 

AODV is a reactive routing protocol instead of proactive. It 

minimizes the number of broadcasts by creating routes 

based on demand. When any source node wants to send a 

packet to a destination, it broadcasts a route request (RREQ) 

packet. The neighboring nodes broadcast the packet to their 

neighbors and the process continues until the packet reaches 

the destination. 

 
Fig. 2: Route Discovery process in AODV 

During the process of forwarding the route request, 

intermediate nodes record the address of the neighbor from 

which the first copy of the broadcast packet is received. This 

record is stored in their route tables, which helps for 

establishing a reverse path. These packets are discarded if 

additional copies of the same RREQ are later received. The 

reply is sent using the reverse path.  

For route maintenance, when a source node moves then 

route discovery process can be reinitiated. Above figure 

shows Route Discovery process in AODV. If any 

intermediate node moves within a particular route, the 

neighbor of the drifted node can detect the link failure and 

sends a link failure notification to its upstream neighbor. 

This process continues until the failure notification reaches 

the source node. The source decides to re-initiate the route 

discovery phase which is based on the received information.  

2) Dynamic Source Routing 

Dynamic Source Routing [10] is a reactive protocol that is 

based on two main mechanisms: route discovery and route 

maintenance. Both mechanisms are implemented in an ad 

hoc fashion and in the absence of any kind of periodic 

control messages. The main concept of the protocol is 

“source routing”, in which nodes place in the header of a 

packet the route that the packet must follow from a source to 

a destination. Each node “caches” the routes to any 

destination that has recently used, or discovered by 

overhearing its neighbors‟ transmission. When there is no 

such route, a route discovery process is initiated. The 

protocol is designed for a MANET of up to two hundreds 

nodes with high mobility rates and is loop-free. 

3) Associativity-Based Routing (ABR) 

ABR [11] protocol defines a new type of routing metric 

“degree of association stability” for mobile ad hoc networks. 

In this routing protocol, a route is selected based on the 

degree of association stability of mobile nodes. Each node 
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periodically generates beacon to announce its existence. 

Upon receiving the beacon message, a neighbor node 

updates its own associativity table. For each beacon 

received, the associativity tick of the receiving node with the 

beaconing node is increased. A high value of associativity 

tick for any particular beaconing node means that the node 

is relatively static. Associativity tick is reset when any 

neighboring node moves out of the neighborhood of any 

other node. 

4) Temporarily Ordered Routing Algorithm (TORA) 

TORA [8] is a reactive routing protocol with some proactive 

enhancements where a link between nodes is established 

creating a Directed Acyclic Graph (DAG) of the route from 

the source node to the destination. This protocol uses a 

„„link reversal‟‟ model in route discovery. A route discovery 

query is broadcasted and propagated throughout the network 

until it reaches the destination or a node that has information 

about how to reach the destination. TORA defines a 

parameter, termed height. Height is a measure of the 

distance of the responding node‟s distance upto the required 

destination node. In the route discovery phase, this 

parameter is returned to the querying node. As the query 

response propagates back, each intermediate node updates 

its TORA table with the route and height to the destination 

node. The source node then uses the height to select the best 

route toward the destination. This protocol has an interesting 

property that it frequently choose the most convenient route, 

rather than the shortest route. For all these attempts, TORA 

tries to minimize the routing management traffic overhead. 

C. HYBRID PROTOCOLS 

Hybrid routing protocol is combination of both proactive 

and reactive routing protocol. It uses the route discovery 

mechanism of reactive protocol and the table maintenance 

mechanism of proactive protocol so as to avoid latency and 

overhead problems in the network. Hybrid protocol is 

suitable for large networks where large numbers of nodes 

are present. In this large network is divided into set of zones 

where routing inside the zone is performed by using reactive 

approach and outside the zone routing is done using reactive 

approach. 

1) Zone Routing Protocol (ZRP) 

ZRP [12] is suitable for wide variety of MANETs, 

especially for the networks with large span and diverse 

mobility patterns. In this protocol, each node proactively 

maintains routes within a local region, which is termed as 

routing zone. Route creation is done using a query-reply 

mechanism. For creating different zones in the network, a 

node first has to know who its neighbors are. A neighbor is 

defined as a node with whom direct communication can be 

established, and that is, within one hop transmission range 

of a node. Neighbor discovery information is used as a basis 

for Intra-zone Routing Protocol (IARP), which is described 

in detail in [13]. 

2) Sharp Hybrid Adaptive Routing Protocol (SHARP) 

SHARP [14] adapts between reactive and proactive routing 

by dynamically varying the amount of routing information 

shared proactively. This protocol defines the proactive zones 

around some nodes. The number of nodes in a particular 

proactive zone is determined by the node-specific zone 

radius. All nodes within the zone radius of a particular node 

become the member of that particular proactive zone for that 

node. If for a given destination a node is not present within a 

particular proactive zone, reactive routing mechanism 

(query-reply)is used to establish the route to that node. 

3) Dual-Hybrid Adaptive Routing (DHAR) 

DHAR [15] uses the Distributed Dynamic Cluster 

Algorithm (DDCA). The idea of DDCA is to dynamically 

partition the network into some non-overlapping clusters of 

nodes consisting of one parent and zero or more children. 

Routing is done in DHAR utilizing a dynamic two level 

hierarchical strategy, consisting of optimal and least 

overhead table-driven algorithms operating at each level. 

DHAR implements a proactive least-overhead level-2 

routing protocol in combination with a dynamic binding 

protocol to achieve its hybrid characteristics. The level-2 

protocol in DHAR requires that one node generates an 

update on behalf of its cluster. When a level-2 update is 

generated, it must be flooded to all the nodes in each 

neighboring cluster. Level-2 updates are not transmitted 

beyond the neighboring clusters. The node with the lowest 

node ID in each cluster is designated to generate level-2 

updates. 

III. CONCLUSION 

Mobile ad hoc networks (MANETs) are autonomously self-

organized networks without infrastructure support. In a 

mobile ad hoc network, nodes move arbitrarily; therefore the 

network may experience rapid and unpredictable topology 

changes. Because nodes in a MANET normally have limited 

transmission ranges, some nodes cannot communicate 

directly with each other. Hence, routing paths in mobile ad 

hoc networks potentially contain multiple hops, and every 

node in mobile adhoc networks has the responsibility to act 

as a router. This paper is a survey of routing protocols for 

MANET. 
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