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ABSTRACT. The OLSR (Optimized Link State Routing) protocol is an optimization
of link state protocols designed for MANETs (Mobile Ad hoc Networks). In the
process of learning routes, it bases the flooding technique by using multipoint relays
(MPR). We present in this paper an improvement of the process of MPR selection
based on mobility quantification for adapting OLSR protocol in case of high dynamic
of topology. We aim to select stable (less mobility) nodes as MPRs.

Résumé. Le protocole OLSR (Optimized Link State Routing), est une optimisation des
protocoles a états des liens désignés pour les MANETs (Mobile Ad hoc Networks).
Dans le processus de découverte de routes, il se base sur la technique d’inondation en
utilisant les multipoints relais (MPRs). Dans ce papier nous présentons une
amélioration du processus de sélection des MPRs en utilisant une quantification de la
mobilité¢ dans un but d’adapter le protocole OLSR au cas ou il y a une forte dynamique
de la topologie. Notre objectif est de sélectionner les noeuds stables (moins mobiles)
comme noeuds MPRs.
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1. Introduction

A mobile ad hoc network (MANET) is a collection of mobile nodes which form a
communication network with no pre-existing wiring or infrastructure. Due to the
dynamic nature of MANETS, designing communication and networking protocols for
these networks is a challenging process. One of the most important aspects of the
communication process is the design of routing protocols used to establish and maintain
multi-hop routes to allow data communication between nodes. Several researches have
been done in this area, and many multi-hop routing protocols have been developed. The
Optimized Link State Routing (OLSR) protocol [1] [2], Dynamic Source Routing
protocol (DSR) [5], Ad Hoc on Demand Distance Vector protocol [6], Temporally
Ordered Routing Algorithm (TORA) [7], and others protocols that establish and
maintain routes on a best-effort basis. In this paper, we aim to enhance the performance
of the OLSR protocol by choosing best and stable routes in term of mobility. Our
contribution consists on using information about nodes mobility to select routes where
MPRs are less mobile. Moreover, we will estimate the quality of the links to avoid
nasty surprises (routes indeed shorter, but made up of fragile and unstable links). This
avoids the process of link failure that causes a huge overhead in the network due the
flooding process.

This paper is organized as follows. Section 2, describes briefly the standard algorithm
for MPRs selection used by OLSR protocol. Section 3 presents how we quantify and
estimate the nodes mobility in MANETS. Section 4 presents our mobility metrics to
adapt the OLSR protocol in the presence of mobility. Section 5 presents some
simulations and results. Section 6 concludes the paper and presents some future works.

2. Optimized Link State Routing Protocol

The OLSR protocol is a proactive table driven routing protocol designed for MANETSs
[1]. As a link state routing protocol, OLSR periodically advertises information about
links to build the network. (Figure 1(a)) shows an example of a message transmitted by
a source node x which is only retransmitted by the w nodes that x selected as its MPRs.
This example shows the efficiency of the MPR mechanism because only five
transmissions are required to reach all the fifteen nodes building the network, which is a
significant saving when compared to traditional flooding mechanism where every node
is asked to retransmit to all neighbours.

As the computation of the MPR set with minimal size is a NP-complet problem [9],
OLSR protocol uses a heuristic for MPR selection. Based on notation used in Figure
1(b), the MPR selection algorithm is as follow:

1. start with an empty MPR set
2. for each node y in the 1-hop neighbor set N(x), calculate D(y) . the degree (the
number of neighbors) of y
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