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o ABSTRACT

Achieving the maximum benefit from VANET network services requires an
increasing in the efficiency of communication between vehicles and vehicles-
network infrastructure. this could be achieved through improved communication
between these components by beacons. beacons have significant impact on
application layer payload and they need high level of security when used in many
applications and services. Due to the large expenditures to achieve PKI-Public-Key
Infrastructure authentication and the intense competition between vehicles when
implementing CSMA/CA, especially in congested networks, and its negative effects
on network throughput. to solve this issue, we proposed a model that forms groups of
vehicles without any interference from road side units Groups are formed in a fully
distributed way, with each having a leader. The member and lead vehicles are
identified and updated based on channel estimations and signal strength between
vehicles. In this model, each vehicle exchanges its state with the group leader only,
who in turn delivers the group state to the RSUs in a decentralized framework
without the help of the infrastructure in order to reduce competition for
communication channels between vehicles, and limit the task of sending the group
state to one vehicle.Mathematical models are built to analyze model performance
based on group scenario and individual vehicles scenario.The numerical analysis
showed that benefits of using groups outweighed the benefits of using single
connections for each vehicle. Results indicated an increase in the maximum
availability of channels by 32%, and a decrease in the lost rate to 92%.

Key Words: VANET networks, Beacons, CSMA/CA protocol, lost rate, PKI key.
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