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Abstract 
An Ad hoc network is composed of mobile nodes 
without the presence of a wired support infrastructure. 
Dynamic topology, infra structure less network, 
routing and security are evidently the major challenges 
faced while establishing multi-hop routes under host 
mobility and band-width constraint network. The 
routing protocols meant for wired networks can not be 
used for mobile ad hoc networks because of the 
mobility of networks. In the recent years, number of 
protocols of different styles has been proposed for Ad 
Hoc networks. In this paper, we investigate the 
performance comparison of various unicast routing 
protocols in Mobile Ad Hoc Networks. 
Keywords: Routing Protocols, Mobile Ad Hoc 
Network. 
 
1. Introduction 
 
Wireless technologies; enable one or more 
devices to communicate without physical 
connections, regardless of geographical location. 
It uses radio transmissions as the means for 
transmitting data. Wireless network are broadly 
classified into two categories:  

(i) Infra-structure based networks 
(WLAN) 

(ii) Infra-structure-less based networks 
(MANET) 

Infrastructure based network is a collection of 
nodes that communicate with each other through 
access points. In this network, access point acts 
like a hub or a base station, providing 
connectivity for the wireless computers. Each 
access point has a finite range within which a 
wireless connection can be maintained between 
clients. In order to communicate with a client 
beyond its radio range, access point acts as a 
router. In contrast to infrastructure based 
networks, Infra-structure-less network is a 
collection of autonomous nodes that 
communicate with each other by forming a 
multi-hop radio network (see Fig 1). Each node 
in a wireless ad hoc network acts as both a host 

and a router. The network topology is dynamic, 
because the connectivity among the nodes may 
vary with time due to node departure or arrival. 
The two major types of Infra-structure-less 
networks are a) Mobile Ad Hoc Networks 
(MANET), b) Smart Sensor Networks. Since 
these networks pose many complex issues, there 
are many open problems for research and 
opportunities for making significant 
contributions. 
 
1.1   Mobile Ad Hoc Network 

 
Mobile Ad Hoc Network (MANET) is an 
autonomous collection of mobile users that 
communicate over relatively lower bandwidth 
wireless links [1,6,7].  Since the nodes are 
mobile, the network topology changes rapidly 
and unpredictably. The network is decentralized, 
where all network activity including discovering 
the topology, delivering messages must be 
performed by the nodes themselves, i.e., routing 
capability should be included into mobile nodes.  
The situations like disaster recovery, crowd 
control, search and rescue operation and 
automated battlefields etc., no infrastructure 
exists at the time of occurrence of above listed 
random events, an Infra-structure-less network 
i.e. MANET, become excellent tool to handle 
such situations. The unicast routing in such 
networks become extremely challenging because 
of its inherent dynamic nature coupled with 
constraints like limited bandwidth, limited 
battery power, etc. [1,2,6].  
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                        Fig.1. Communication between A to E through hop nodes B, C, D 
 
In this paper, we discuss the various proposed 
unicast routing protocols for ad hoc network. In 
this paper, we investigate the performance 
comparison of various unicast routing protocols. 
The rest of the paper is organized as follows. 
Section II presents an overview of the various 
unicast routing protocols. Section III presents 
comparisons of the unicast protocols on the basis 
of various parameters. Section IV concludes the 
discussion. 
 
2. Unicast Routing Protocols 
 
There has been a considerable research in the 
field of routing protocols in MANET. The 
existing routing protocols are mainly divided 
into two sections (see Fig 2): 

1. Table driven  
2. Source initiated On-Demand driven 

The table-driven routing protocols [2,21,22] 
attempt to maintain consistent, up-to-date routing 
information about each other.  These protocols 
insist each node to maintain tables to store 
routing information, and respond to changes in 
network topology. The updates are propagated 
throughout the network in order to maintain a 
consistent view. The various table-driven routing 
protocols are listed below: 

1. Destination Sequenced Distance Vector 
(DSDV)[8]     

2. Cluster head Gateway Routing Protocol 
(CGRP)[9,10] 

3. Wireless Routing Protocol (WRP)[11] 
4. Global State Routing (GSR)[12] 
5. Self Adjusting Routing Protocol 

(SARP) [2]  
A different approach from table-driven routing is 
source-initiated on-demand routing [2,21,22]. 
This type of routing creates routes only when 
desired by the source node i.e. when a node 
requires to route a data packet to destination, it 
initiates a route discovery process within the 
network. This process examines all possible 
route permutations and selects an optimal route. 
Once the route is established, the data packets 
are sent over the designated path. However, a 
route maintenance procedure maintains the path 
until either the destination becomes inaccessible 
along the path from the source or until the route 
is no longer desired. The existing source-
initiated on demand ad-hoc routing protocols are 
listed below: - 

1. Ad Hoc On Demand Distance Vector 
Routing (AODV) [14] 

2. Dynamic Source Routing (DSR)[15] 
3. Temporally Ordered Routing Algorithm 

(DYMOUM)[16] 
4. Associatively Based Routing 

(ABR)[19] 
5. Signal stability Routing (SSR)[20] 

In the next subsections, the various types of 
Table driven and On-Demand driven routing 
protocols are discussed.  

A 
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Fig.2. Various Ad hoc routing protocols 

 
2.1 Table Driven Routing Protocols 
 
2.1.1    Dynamic Destination-Sequenced 
Distance-Vector Routing Protocol (DSDV) 
The Dynamic Destination-Sequenced Distance-
Vector Routing Protocol (DSDV) [2,3,8,21,22] 
routing protocol is based on Bellman-Ford 
Routing with certain improvements. Here, each 
mobile node maintains a routing table that 
contains list of available destinations, the 
number of hops required to reach the destination 
and the sequence number assigned by the 
destination node. The sequence number is used 
to distinguish stale routes from new ones and 
thus avoids looping. Every node periodically 
transmits their routing tables to their immediate 
neighbors. The routing table updates are be sent 
in two ways either by full dump or by 
incremental update. A full dump sends the 
complete routing table to its neighbors and could 
span many packets whereas in an incremental 
update only those entries from the routing table 
are sent that have a metric change since the last 
update and it must fit in a packet. If there is 
space in the incremental update packet then those 
entries may be included whose sequence number 
has changed. When the network is relatively 
stable, incremental updates are sent to avoid 
extra traffic. Each route update packet, in 
addition to the routing table information, also 
contains a unique sequence number assigned by 
the transmitter. The route labeled with the 

highest (i.e. most recent) sequence number is 
used. If two routes have the same sequence 
number then the route with the best metric (i.e. 
shortest route) is used.  
 
2.1.2    Cluster head Gateway Switch Routing 
Protocol (CGSR) 
The Cluster head Gateway Switch Routing 
(CGSR) [2,3,9,21,22] is based on DSDV. Here 
the mobile nodes are combined into clusters and 
a cluster-head is elected. All nodes that are in the 
communication range of the cluster-head belong 
to its cluster. A gateway node is a node that is in 
the communication range of two or more cluster-
heads. As MANET have a dynamic network, 
such scheme can cause performance degradation 
due to frequent cluster-head elections, and thus 
CGSR uses a Least Cluster Change (LCC) 
algorithm. In LCC, cluster-head change occurs 
only if a change in network causes two cluster-
heads to come into one cluster or one of the 
nodes moves out of the range of all the cluster-
heads. The basic procedure of CGSR is as 
follows. The source of the packet transmits the 
packet to its cluster-head. The cluster-head sends 
the packet to the gateway node that connects two 
cluster-heads along the route to the destination. 
The gateway sends it to that cluster-head and so 
on till the destination cluster-head is reached in 
this way. The destination cluster-head then 
transmits the packet to the destination. Fig. 3 
shows an example of CGSR routing scheme.  
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Fig.3. Example of CGSR routing from node 1 to node 12 

 
2.1.3    The Wireless Routing Protocol (WRP) 
The Wireless Routing Protocol (WRP) 
[2,3,11,21,22] is based on distance-vector 
routing protocol. Every node in the network 
maintains a Distance table, Routing table, Link 
Cost table and Message Retransmission list. The 
Distance table of a node “x” contains the 
distance of each destination node “y” via each 
neighbor “z” of “x”. The Routing table of node 
“x” contains the distance of each destination 
node “y” from node “x”, the predecessor and the 
successor of node “x” on this path. It also 
contains a tag to identify if the entry is a simple 
path, a loop or invalid. Storing predecessor and 
successor in the table is beneficial in detecting 
loops and thus avoiding count-to-infinity 
problem. The Link-Cost table contains cost of 
link to each neighbor of the node and the number 
of timeouts since an error-free message was 
received from that neighbor. The Message 
Retransmission list (MRL) contains information 
to let a node know which of its neighbor has not 
acknowledged its update message and to 
retransmit update message to that neighbor. Each 
node exchange routing tables with their 
neighbors using update messages periodically as 
well as on link changes. The nodes present on 
the response list of update message (formed 
using MRL) are required to acknowledge the 
receipt of update message. On receiving an 
update message, the node modifies its distance 
table and looks for better paths using new 
information. If any new path is found, then its 
information is relayed back to the original nodes 
so that they can update their tables. The node 
also updates its routing table if the new path is 
better than the existing path. On receiving an 
ACK, the mode updates its MRL. A unique 

feature of this algorithm is that it checks the 
consistency of all its neighbors every time it 
detects a change in link of any of its neighbors 
thus eliminating loops. 
 
2.1.4    Global State Routing 
The Global State Routing (GSR) [2,3,12,21,22]  
is based on link state routing protocol. In GSR, 
each node maintains a Neighbor list, Topology 
table, Next Hop table and Distance table. 
Neighbor list of a node contains the list of its 
neighbors. For each destination node, the 
Topology table contains the link state 
information as reported by the destination and 
the timestamp of the information. For each 
destination, the Next Hop table contains the next 
hop to which the packets for this destination 
must be forwarded. The Distance table contains 
the shortest distance to each destination node. 
The routing messages are generated on a link 
change. On receiving a routing message, the 
node updates its Topology table if the sequence 
number of the message is newer than the 
sequence number stored in the table. After this 
the node reconstructs its routing table and 
broadcasts the information to its neighbors.  
 
2.1.5    Self Adjusting Routing Protocol 
(SARP) 
The Self Adjusting Routing Protocol (SARP) 
{2,3,21,22] creates a shared tree for data 
forwarding. In this protocol, every mobile node 
initiates a process for maintaining details about 
its neighboring nodes by sending a 
Beacon_Request packet. Subsequently, the nodes 
receiving this packet, reply back using a 
Beacon_Reply packet to the source of 
Beacon_Request packet. This activity helps in 
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maintaining details of neighboring nodes in a 
table called Neighbor Awareness Table (NAT). 
The above process is an on going operation after 
certain interval of time. In this protocol, there are 
two major algorithms named SARP and BNNSA 
(Best neighbor node selection Algorithm) [4] 
which acts as core algorithm for data routing and 
forwarding of data packets. There is no separate 
route discovery process required in this protocol. 
One of the advantages of SARP is that, it 
drastically reduces the flooding of data packets 
by using BNNSA algorithm. The numbers of 
control packets have also been significantly 
decreased leading to reduced packet processing 
overhead and saving of costly battery back up.  
 
3. Conclusion 
 
The potential MANET related issues such as 
dynamic topology, data transfer rate (low), 
insecure network, processing power (low), error 
rate (high) impedes in designing an efficient 
unicast routing protocol . In this paper, a review 
and an inclusive comparison of various two 
categories of unicast routing protocols i.e. Table-
driven and on-demand driven is provided. The 
presence of hindrances in MANET cannot 
diminish the significance of MANET especially 
when the SARP [2] significantly overcomes the 
inherent drawbacks of existing unicast routing 
protocols. 
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