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Abstract:
Supporting Safety at Intersections and in Road Trains: Protocol
Engineering for IVC
In this talk, the need for a new generation of Inter-Vehicle Communication (IVC)
protocols will be discussed. With the standardization of the DSRC/WAVE protocol
stack, the vehicular networking community converged to a common understanding of
data dissemination schemes that already have high potentials for many applications.
Yet, vehicular networks are way more dynamic than originally considered. Radio signal
fading and shadowing effects need to be considered in the entire design process as well
as the strong need for low-latency communication, fairness, and robustness. In the
main part of the talk, examples or basic building blocks for such new IVC protocol will
be presented. Starting with the Adaptive Traffic Beacon (ATB) approach, which
supports the exchange of delay-sensitive traffic information in a wide range of
scenarios by flexibly adapting to the availability of infrastructure elements as well as to
the network load, we discuss which concepts help designing fully decentralized
congestion aware protocols. ATB has been designed to be adaptive in two dimensions:
First, the beacon interval is adapted dynamically and, secondly, the protocol can
dynamically make use of available infrastructure elements. This concept has been
taken over by ETSI standardization. The new approach is called Decentralized
Congestion Control (DCC). Putting two application examples into the focus of the
discussion, namely intersection warning systems and platooning, we will see that
careful congestion control might be counterproductive for hard safety applications.
We finish discussion possible ways out based on the new and way more aggressively
reacting Dynamic Beacon (DynB) approach. This concept takes into account the
dynamics caused though signal shadowing by buildings and other vehicles. The
optimization goal is again to make full use of the wireless channel but prevent
overload situations, i.e., collisions, reducing the performance of the transmissions.
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