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Abstract
Mobile Ad-Hoc Network (MANET) is a collection of mobile 
devices forming a communication network without any pre-
existing infrastructure. Each mobile node moves in an arbitrary 
manner due to dynamic topology in MANETs. Due to this dynamic 
topology, routes are subjected to frequent breakage. This problem 
causes significant throughput degradation. In this paper, a link 
breakage prediction algorithm is added to the Dynamic Source 
Routing Protocol. In the link breakage prediction, the availability 
of link is evaluated using signal power strength from the received 
packets and if the link is soon to be broken, then a warning is 
issued to the source node of the packet. The source node can 
perform a pro-active route rebuild to avoid the disconnection 
due to link failure.
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I. Introduction 
Mobile Ad-Hoc Network (MANET) is a collection of mobile 
devices forming a communication network without any pre-
existing infrastructure. Routing in Mobile Ad hoc Networks is 
challenging since there is no central coordinator such as base 
station. All the nodes in MANETs cooperate in a distributive 
manner to make routing decisions. The dynamic topology of 
MANETs makes link breakages a frequent habit. This habit 
causes data loss, delay and other problems which degrade the 
performance of MANET protocol. So an idea of link breakage 
prediction is proposed.
In the link breakage prediction, the link breakage time between two 
mobile nodes on an active route is predicted. Consider two nodes 
A and B. When two mobile nodes A and B move out of their radio 
transmission range, the link failure happens. Node B monitors the 
packets coming from node A, predicts the link breakage time of 
link A-B, and then sends a warning message to the source node 
of this active route. If the link is soon to be broken, the source 
node can perform pro-active route maintenance. Pro-active route 
maintenance reduces the number of dropped packets.
This paper is organized as: Section-II gives a description about 
Dynamic Source Routing (DSR) protocol. Section-III illustrates 
link breakage prediction. Section-IV concludes this paper.

II. Dynamic Source Routing protocol
The ad hoc routing protocols may be generally categorized as 
table-driven routing protocols and on-demand routing protocols. 
Dynamic Source Routing (DSR) protocol is one of the on-demand 
routing protocol which is based on the concept of source routing. 
DSR floods Route Request to find a route that is needed. The 
destination node responds by sending a Route Reply packet back 
to source node. DSR consists of two mechanisms:

Route Discovery and• 
Route Maintenance• 

A. Route Discovery
In DSR, when source node has data packets to be sent to the 
destination node and does not have a route to the destination, it 
initiates Route Discovery. When the source node wants to send 
a packet to a destination, it looks up its route cache to determine 
if it already contains a route to the destination. If it finds that an 
unexpired route to the destination exists, then it uses this route 
to send the packet. It broadcasts the Route Request packet to 
its neighbors. Each node, upon receiving this Route Request 
packet, rebroadcasts it to its neighbors if it is not the destination 
node, provided the packet’s Time To Live (TTL) counter has not 
exceeded. Each Route Request carries a sequence number “request 
id” generated by the source node and the path it has traversed. 

Fig. 1: Creation of Route Record in DSR

A node before forwarding this Route Request packet checks the 
sequence number on it. The sequence number on the packet is 
generated to prevent the loop formations and to avoid the multiple 
transmissions of the same Route Request by an intermediate node 
which receives it through multiple paths. When receiving a request 
packet, if a node has already received this (source address, request 
id) pair or it finds its own address already recorded in the request, 
it discards the copy and does not process it further. Otherwise, it 
appends its own address to the route record in the Route Request 
packet as shown in fig.1(a) and re-broadcasts the query to its 
neighbors. 
So, during the route construction phase, all nodes except the 
destination node forward the Route Request packet. After receiving 
the Route Request packet, the destination node replies to the source 
node through the reverse path by Route Reply packet. As shown 
in fig.1b, if a node can complete the query from its route cache, 
it may send a reply packet to the source without propagating the 
query packet further.
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B. Route Maintenance
Route Maintenance is the mechanism by which a source node S 
sending a packet along a specified route to the destination is able 
to detect if the network topology along the route has changed due 
to link failure along that route. If the link breaks along the route, 
then source node S can attempt to use any other route it happens to 
know to destination node D or it can invoke Route Discovery again 
to find a new route. Route Maintenance is used only when source 
node S is actually sending packets to the destination node D.

III. Link Breakage Prediction Algorithm
The link prediction algorithm predicts the link breakage time 
between two mobile nodes on an active route [1]. The prediction 
time is defined as the time when two nodes moves out of their radio 
transmission range. Consider two nodes A and B. At time T1, node 
B receives a signal from node A and then assumes the distance 
d between them. If the speed and direction of node B relative 
to node A is known, it is easy to calculate the current distance 
and the predicated link breakage time. But we consider that this 
relative movement information is not known, so we will collect 
some samples for unknown parameters. The node B receives the 
second signal from node A at time T2 and third signal from node 
A at time T3. At least three packets are needed to correctly predict 
future disconnection to the neighboring node. 

Actually a node only monitors unicast packets from its neighbors. 
As in DSR, only active routes are maintained. Most of the unicast 
packets are the data packets, the rest are the Route Reply and 
Route Error messages. A node runs the prediction algorithm only 
when the distance between two nodes is higher than the crossover 
point.
Each mobile node contains a table called SignalInfo table in which 
each entry of the table contains information like signal power 
strength and reception time of the three packets from the same 
neighboring node. When node B receives the packets from node A 
then it updates its SignalInfo array as: P3<P2<P1 and T3>T2>T1. 
When two mobile nodes will move closer then the latest signal 
power strength will be greater than the previous one [1]. So, we 
set P1 to latest signal power value and set P2 and P3 to zero value, 
so no prediction is necessary.
According to prediction algorithm during T1 and prediction time 
T, two nodes maintain their speeds and directions but, two nodes 
may change their speed or/and their direction during this time 
in reality. According to the prediction algorithm, the prediction 
based on the first one or two packets just after the changes may 
not be correct and causes a “false prediction”.

IV. Conclusion
Most on-demand routing protocols continue using a route until a 
link is broken. The link failure causes throughput degradation. A 
link prediction algorithm is added to DSR protocol. Each node 
monitors unicast packets received from its neighbors and checks 

their signal power strength and predicts the link status information 
after receiving three packets. When a node receives Route Request 
packets, it checks if it is coming from the upstream node where 
the link is soon to be broken. If found, Route Request is discarded 
and a warning message is sent to source node which enables the 
source node to rebuild a new route before link breaks. 
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