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Future wireless cities present a rich and compelling opportunity to enhance numerous aspects of
city life. One key area is transportation, where connectivity and automation will significantly
improve safety and efficiency of travel. Connectivity creates an opportunity to coordinate and
orchestrate traffic at the microscopic level of individual cars, bicycles, and pedestrians.
Such orchestration services require precise, sub-meter positioning, even in challenging
environments such as urban canyons. They will increasingly rely on direct forms of
communication to satisfy latency and dependability requirements. This creates new network
workloads that need to be integrated into the network infrastructure. Moreover, automated
vehicles can be expected to share and consume increasingly rich information such as video
streams and will place unprecedented demand on wireless networks. Due to the high level of
mobility, this presents a particularly challenging scenario.
Such data demands are unlikely to be satisfied by scaling current cellular architectures or
incremental development of specialized vehicular communication networks. Smaller cells are
undesirable for fast-moving vehicles due to increased handoffs and emerging DSRC vehicle-tovehicle communication networks are designed primarily for exchanging small amounts of data
such as vehicle position information (i.e. GPS coordinates). Current wireless access network can
achieve high capacity when the clients are stationary but can often provide only significantly
reduced capacity when transceivers are in motion.
This calls for novel wireless networking architectures that can satisfy future data demands by
exploiting a broad set of spectrum resources with potentially short and uncertain availability. This
includes novel unlicensed spectrum resources in the millimeter wave and visible light domain as
well as dynamic spectrum access in lower-frequency licensed bands, where the system has to act
as a secondary user. In the former case, availability is often short and uncertain because
transmission at such high frequencies often requires line-of-sight or an otherwise benign
environment. In the latter case, availability depends on the needs of the primary users. Advances
in rich sensing and imaging can also be harnessed to optimize these communications and
networks. Motion, camera, and lidar sensors in vehicles provide an opportunity to sense and
predict availability of millimeter or visible light line-of-sight links, which allows optimizations
across the network stack.
Such research should be supported through locally concentrated testbed infrastructure. A flock of
sensor-equipped and programmable devices carried by vehicles and pedestrians would allow data
collection and experimentation. Ideally, these devices would be concentrated in an area to achieve
high density and represent challenging scenarios. The testbed could be further complemented
with programmable city infrastructure such as base stations in phone booths, sensors in parking
lots and garages, a software-defined network backhaul, and a rich array of IoT devices.
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