Heterogeneous Vehicular Communication Systems in Smart Cities
Fan Bai, General Motors Global R&D
fan.bai@gm.com
(Travel sponsorship is preferred)
As the concept of smart city gradually moves from lab towards the reality, vehicular communication
systems (VCS) become an important component of such large-scale smart city setup. In particular,
vehicular communication systems enable both the inter-vehicle communication (V2V) and
communication between vehicle and infrastructure (V2I), which are envisioned to support various
applications for road safety (e.g., collision detection, lane change warning, and cooperative merging),
smart and green transportation (e.g., traffic signal control, intelligent traffic scheduling, and fleet
management), location dependent services (e.g., point of interest and route optimization), and
in-vehicle Internet access.
For sure, cellular-based access technologies (on licensed spectrum), such as 3G and Long Term
Evolution (LTE), play an increasingly important role nowadays in delivering data traffic for VCS and
providing reliable and ubiquitous Internet access services. Cellular-based VCS is already becoming a
mass market, due to vehicle OEM’s mass deployment efforts in the past 2 years. However, today’s
cellular network is straining to meet the current mobile data demand, resulting in an increasingly
severe overload problem. On the other hand, the cellular usage cost for data delivery is relatively high.
Clearly, alternative solutions are envisioned to compliment the current mainstream approach of
cellular system. In particular,
1. With millions of hotspots deployed all over the world, WiFi (on unlicensed spectrum) or
DSRC can be a complementary solution to the vehicular Internet access with low cost. The
feasibility of WiFi for outdoor Internet access at vehicular mobility has been demonstrated,
termed drive-thru Internet. Recent advances in Passpoint/Hotspot 2.0 make WiFi more
competitive to provide secure connectivity and seamless roaming. The dedicated short-range
communication (DSRC) technology can be considered as a similar technology to WiFi.
2. Due to recent advances in cognitive radio, dynamic spectrum access (DSA) is becoming a
possible complementary technology for vehicular communications. DSA allows vehicles to
communicate opportunistically on spatially and/or temporally vacant licensed spectrum for
other communication systems. The feasibility of using TV white space for VCS has been
demonstrated.
The problem of using WiFi/DSRC on unlicensed spectrum and DSA on TV white space is that the
communications have to be done in an opportunistic manner due to limited spectrum availability. The
objective of this line of academic research by NSF is to develop an alternative data traffic delivery
solution (an integration of WiFi/DSRC drive-thru Internet and DSA over TV white space) to
complement and enhance existing mainstream cellular-based VCS, towards a heterogeneous spectrum
for delivering Internet services to vehicles. Such an alternative solution could offer increased wireless
bandwidth to vehicle users without introducing significant cellular usage cost.
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