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Future Wireless Cities are likely to witness massive capacity enhancements (upwards of 3
orders of magnitude), connectivity for billions of users and machines, and an increasingly
diverse set of services and applications. However before this vision is realized, novel network
architectures, communication systems and protocols are needed to support additional
bandwidth and greater temporal, spectral, coding and spatial resource efficiency. To this end
the following research avenues are promising to explore.
First, new radio access architectures are needed where logical and physical separation is
provided between the control and data planes for optimal spectrum and energy efficiencies.
Second, in order to meet the fast changing demands on network resources and operation and
achieve greater resource efficiency, network and infrastructure may need to be shared on all
levels. Thus cooperative spectrum sharing techniques can be deployed in non‐homogeneous
bands, while innovative cooperation and coordination schemes can be applied to network
nodes, in a flexible heterogeneous network deployment, including wireless network coding
systems applied to dense, cloud‐like, massively‐interacting networks of nodes.
Third, smart antenna adaptability should be explored where an integrated approach is taken to
effectively optimize performance by considering the interactions with the users and
appropriately sensing the physical environment.
In its future generation wireless program, NIST’s Communications Technology Laboratory,
is currently considering three enabling technologies, namely, millimeter‐wave, massive MIMO
technology, and ultra‐dense networks. NIST is tackling several areas that are important to
wireless system designers and standards organizations, including, channel propagation
measurements and models, network and communication protocol simulations and, optimized
synchronization and management algorithms.
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