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TOPICS IN AUTOMOTIVE NETWORKING AND APPLICATIONS

Wai Chen Luca Delgrossi

I n this 11th issue of the Automotive Networking and
Applications Series, we are pleased to present two sur-
vey articles on Long Term Evolution (LTE) for vehicular
networking and multichannel communications in vehicular
ad hoc networks (VANETS), respectively.

Cooperative vehicular systems are envisioned to
improve active road safety, traffic efficiency, and infotain-
ment through timely and reliable information exchanges
among vehicles and between vehicles with infrastructures.
There is emerging consensus that heterogeneous network-
ing technologies may be leveraged in complex vehicular
environments to facilitate the deployment of cooperative
vehicular systems. The first article, “LTE for Vehicular
Networking: A Survey” by G. Araniti et al., scans related
work on the usability of LTE to support vehicular applica-
tions, and discusses the strengths and weaknesses of using
the LTE access technology for vehicular communications.
The authors review the vehicular applications, with a focus
on active road safety and traffic efficiency, and the main
candidate wireless technologies for on-the-road communi-
cations, including a brief overview of the LTE architecture
and its main components. The article then discusses the
motivations for using LTE in vehicular environments
including coverage and mobility, market penetration, and
wireless link capacity, as well as the major concerns such
as centralized architecture, transport modes, and terminal
setup — all with performance implications on vehicular
applications. The authors summarize and discuss recent
results, in literature and standards groups, concerning the
use of LTE in exchanging messages for active road safety
and traffic efficiency. The article concludes with an exten-
sive set of lessons learned and discusses open challenges of
using LTE in vehicular scenarios.

Multiple channels are available in the allocated spec-
trum (e.g., by the FCC in the United States and CEPT in
Europe) to support road safety services, general-purpose
intelligent transportation system (ITS) services, and com-
mercial non-safety infotainment services. The complex
nature of the vehicular environments, including the lack of
central coordination, fluctuating wireless link quality,
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dynamic topology, and intermittent connectivity, makes
multichannel operations such as coordination, synchroniza-
tion, and access very challenging. The second article,
“Multichannel Communications in Vehicular Ad Hoc Net-
works: A Survey” by C. Campolo and A. Molinaro, pre-
sents an overview of the multichannel architectural
approaches proposed by standards organizations in the
United States and Europe. After an overview of the IEEE
WAVE and ETSI ITS Station protocol architectures, the
authors describe in detail the multichannel operations as
specified within ETSI and IEEE WAVE. The article then
summarizes major challenges related to multichannel man-
agement, and discusses related proposed countermeasures
and their trade-offs. The authors conclude with a discus-
sion on main open technical issues related to the use of
multiple channels in vehicular networks.

We thank all contributors who submitted manuscripts
for this series, as well as all the reviewers who helped with
thoughtful and timely reviews. We thank Dr. Sean Moore,
Editor-in-Chief, for his support, guidance, and suggestions
throughout the process of putting together this issue. We
also thank the IEEE publication staff, particularly Ms. Jen-
nifer Porcello, for their assistance and diligence in prepar-
ing the issue for publication.
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