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Guest editorial

The telecommunications industry, while inherently dynamic 
in nature, is at the advent of a paradigm shift from strictly 
providing connectivity services (a so-called “dumb pipe”) 

to becoming the foundation of a digital future extending to 
virtually every facet of the economy and society. Indeed, initial 
economic measures clearly indicate this shift with mobile tech-
nologies and services generating 3.9 Trillion USD of econom-
ic value in 2018, corresponding to 4.6 percent of the global 
GDP [1]. The transformation the telecom industry is undergoing 
will blur the lines between connectivity, information technolo-
gy, computing and a wide range of verticals. The Evolution of 
Telecom Business, Economy and Policies is the subject of this 
Feature Topic, which provides a closer look at network transfor-
mation, radio equipment certification, service monetization and 
even the far-reaching outlook for 6G.

In the context of expected network transformation, the first 
article explores a promising potential future evolution path of 
Network Functions Virtualization (NFV) technologies that lever-
ages Unikernel Network Functions (UNF). While “traditional” 
NFV can achieve OpEx and agility requirements of network 
operators, security, isolation and minimization limitations of such 
technologies are better addressed via UNFs. A comprehensive 
overview of the differences between NFV and UNF is supported 
by experimental results and possible avenues for future research. 

Technological developments continuously drive regulatory 
modernization, and the second article discusses the European 
“Radio Equipment Directive” (RED), a harmonized standard for 
radio equipment certification, in addition to providing a short 
overview of market access in other regions and exploring possi-
ble implications of RED articles. 

Evolution of business models continuously pursues improv-
ing the profitability of telecom and connectivity services. The 
third article (Towards Flexible Wireless Data Services) explains 
various mechanisms for service monetization and examines 
different data mechanisms under a fixed data cap. By focusing 
on the time dimension, it provides a comprehensive discussion 
on some of the key questions around the most time-flexible data 
mechanisms, beneficiaries of time-flexible data and the interrela-
tionships and viability between different types of flexibility. 

The fourth and last article specifies the top 10 trends in the 
cellular industry and provides an outlook for 6G research and 
development. While 5G has tremendous potential for growth 
and is yet to show limitations that would necessitate the intro-
duction of “6G”, it is important that research continue without 
necessarily requiring new ideas to be developed in the context 
of a specific 5G system or configuration to maintain the pace 
of technological innovation in this field. In that spirit, the most 
promising potential directions to set the stage for future 6G sys-
tems are laid out, some of which are likely to involve significant 
challenges, such as increasing the operating frequencies beyond 

100 GHz or substantially increasing the system bandwidth 
beyond current 5G capabilities. Other issues, while essentially 
based on current trends, form a strong basis for future research 
when put together. 

Finally, thanks are due to the authors for their excellent contri-
butions. We would also like to express our deep appreciation to 
our reviewers for their rigorous reviews and valuable comments 
that substantially improved the quality of these articles. Our grat-
itude is also extended to Dr. Ibrahim Gedeon, who played a key 
role in enabling the realization of this special feature. Last but not 
least, the support from Dr. Tarek EI-Bawab, Editor-in-Chief of IEEE 
Communications Magazine, along with Jennifer Porcello, Cathy 
Kemelmacher and Joseph Milizzo from the IEEE Communications 
Society publishing team, is also greatly appreciated.
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