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ecently there have been significant efforts to inte-
grate communications and computing technologies

into vehicular and transportation systems. The goal of
these efforts is to improve preventive driving safety, reduce
traffic congestion, and enable a plethora of new applica-
tions such as vehicle diagnostics, mobile commerce, and
entertainment, all supported by the vehicle-to-vehicle and
vehicle-to-infrastructure communication capabilities. Sig-
nificant industrial and governmental efforts are underway
to accelerate the introduction of vehicle-to-vehicle/vehicle-
to-infrastructure networking functions in vehicles and high-
way infrastructure, including, for example, EU C2C-CC,
EU COMeSafety, COOPERS, CVIS, and Safespot pro-
jects; US VII, US CAMP/VSC-2; Japan AHS/Smartway
and ASV, ISO/CALM, IEEE WAVE, and ETSI TC ITS,
among others.

Many research challenges, however, need to be
addressed in order for vehicular communications to be
widely deployed. The combination of diverging require-
ments of emerging applications and unique characteristics
of the roadway environments leads to many interesting
research areas. These requirements pose new challenges in
the design of vehicular communication systems to achieve
high reliability and low communications latency in mobile
roadway environments. The mobility of vehicles can result
in rapid network topology changes and node density fluc-
tuations as well as constantly changing environmental con-
ditions. This could overwhelm the limited bandwidth of
radio links if the communication protocols are not well
designed. Vehicular applications require efficient use of
broadcast, multicast, and unicast in a heterogeneous net-
work consisting of moving vehicles and stationary roadside
units. Such features require radio technologies that are tai-
lored to communications in roadways, medium access con-
trol (MAC) and network protocols that are scalable in
performance and adaptive to environment changes to sup-
port vehicular application needs. Achieving security for
applications and networking, and maintaining driver priva-
cy in vehicular communications are also crucial challenges.

IEEE Communications Magazine is starting a new series
on automotive networking this year, to be published in
May and November. After the announcement of the new

series, we received a large number of article submissions.
Most of them are still under review. In this issue of the
Automotive Networking Series, we are pleased to present
the first two articles addressing important topics related to
the crucial physical layer: V2V channel modeling and char-
acteristics of V2V channels at 5.9 GHz on scaled 802.11a
waveforms. Physical layer channel modeling is crucial to
the design and evaluation of vehicular communication sys-
tems. While the study of wireless channels has a long his-
tory, V2V channels pose new challenges given that both
the sending and receiving vehicles can move at high speeds
in roadway environments, and the antennas are mounted
at low vehicle heights. V2V channels often have greater
dynamic ranges than many conventional channels and
experience severe fading. Thus, new V2V channel models
as well as their effects on vehicular communications should
be established and have received much research attention
recently. These two articles provide a good sample of the
state of the art in one of the many important research
challenges in vehicular communications being addressed.

The first article, “Channel Modeling for Vehicle-to-
Vehicle Communications” by D. Matolak, discusses key
statistical channel parameters in V2V channel models, and
briefly surveys existing analytical and experimental V2V
channel results. The article reports the recent results by
the author’s team on the measurement and channel mod-
eling in the 5 GHz band in urban, small city, and highway
environments; and shows the effects of V2V channel mod-
els on two transmission schemes (orthogonal frequency-
division multiple access, OFDMA, and direct sequence
spread spectrum) to demonstrate the need for high-fidelity
channel models for V2V communications systems.

The second article, “A Measurement Study of Time-
Scaled 802.11a Waveforms over the Mobile-to-Mobile
Vehicular Channel at 5.9 GHz” by L. Cheng et al., gives a
brief overview of the DSRC standards and key channel
parameters for the 802.11a family of OFDM waveforms,
studies the characteristics of the mobile V2V channel on
scaled versions of the current IEEE 802.11a standard, and
evaluates how readily they can be applied to vehicular net-
works. The authors consider various roadway environments
(highway, suburban, rural) and measurements in the 5.9
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GHz DSRC band, and highlight necessary design trade-
offs for best performance in the roadway environments.

We thank all contributors who submitted manuscripts
for this issue, as well as all the reviewers who helped with
thoughtful and timely reviews. We thank Dr. Nim Cheung,
the Editor-in-Chief, for his support, guidance, and sugges-
tions throughout the process of putting together this issue.
We also thank the IEEE publication staff, particularly Sue
Lange, for their assistance and diligence in preparing the
issue for publication.
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