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Abstract

Cabled communication, despite its high capacity, has limit in scalability because of its inherent point-to-point
connectivity. On the other hand, wireless communications by contrast give the convenience of ubiquitous communication
without the physical restrictions, which has completely transformed the way people live and interact with the world at
anywhere anytime in the era of Internet of Everything (IoE). We have also witnessed a shift in research focus from
outdoors to indoors since most data demand now tends to take place in indoor environments. Providing certainty in
performance from dynamic media is the fundamental problem for wireless communications. Randomness due to channel
fading and unpredictable interference makes it uniquely challenging. This has motivated the emerging concept of smart
radio environment. In this talk, a new vision of smart radio environment that considers the use of surface wave
propagation will be discussed. Different from free-space propagation, surface wave travels between the interface of
materials with different permittivity and it is made to be confined on the surface. A unique advantage of surface wave
communications over free-space communications is its much more favourable pathloss, which is proportional to the
distance, d, instead of the squared distance, i.e., d 2 in the case of free-space communications. Also, confining the
communication to the surface means that interference management becomes a lot easier since it can be managed on a
particular pathway using software-controlled waveguiding surfaces. This concept can be further enabled by a software-
controlled fluidic structure our team proposed recently. The outcome resembles a transportation network of surface wave
communications superhighways on surfaces equipped with meta-atoms, providing various functionalities of a smart radio
environment. Making possible exceptionally localized high-speed interference-free data access. An outline of the
opportunities and associated challenges arisen from the SW paradigm will be introduced. We shall also attempt to shed
light on several key enabling technologies that make this realizable. One important technology which will be discussed is
a software-controlled fluidic waveguiding architecture that permits dynamic creation of high-throughput data highways.
I believe SW can be a key technology which may impact the development of future wireless systems.
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