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Wireless communication is the key technology for
artificial busy
Vehicle to Vehicle (V2V) and Vehicle to Infrastructure
busy threshold
(V2I) communication. Among the big challenges in
this field is to avoid overloading the wireless channel when many nodes participate in the network and
at the same time to provide decent networking perB
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formance. This is particularly beneficial for safety
channel
state
(B=busy
/ I=idle)
applications which have to be aware of the exact position of vehicles between two successive transmissions – thus packet loss has a disastrous effect.
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Research in this area builds mainly upon network and road traffic simulation to evaluate protocol behavior in
different scenarios. One of the most fundamental requirements of these simulation studies is to investigate
the performance of the protocol under consideration in the context of varying radio channel characteristics
- e.g., channel utilization.
To this end artificially increasing channel load in a network is done by scaling the density of vehicles and/or
adapting the message rate of dummy packets. However this comes at the cost of high computational efforts
as every frame on the wireless channel needs to be modeled in detail.

Goals of the thesis
The simulation framework Veins (written in C++ and based on OMNeT++) we are using in some of our
recent research supports realistic models of MAC and PHY for vehicular communication. The performance of
simulations can be improved by using a model to create artificial channel load within the simulation without
having to send dummy packets among nodes. This model will serve the lower layers of the communication
stack with information about the wireless channel state according to its parameterization.
The main challenge is how to accurately model wireless channel busy/idle times for a given channel utilization ρ in order to represent realistic behavior of wireless networks in the context of vehicular communication
scenarios. Analytical approaches employing Markov chains to model the channel state of wireless networks
have been found to be beneficial [1], [2].
This thesis designs and implements a model to saturate the wireless channel for nodes to a given fraction
ρ and thus lowers the necessary computational effort in comparison of sending dedicated packets on the
wireless channel. The quality of the approach is then evaluated in different scenarios.
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