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Preface 

Nowadays, the proliferation of terminals, Internet-of-Thing (IoT) devices and 
mobile devices, happens in an unprecedented rate. By 2018, staggering figures 
highlighted this world already embracing 7 billion IoT devices and 3 billion 
mobile users. Such numbers, one can only speculate, are poised for exponential 
growth. This surge underscores an urgent need: the imperative to harness dor-
mant terminals, tapping into their potential to mitigate looming network resource 
scarcities. Although extensive research and investigation have delved into designing 
incentive mechanisms, aiming to promote terminal participation, the focus predom-
inantly gravitated towards offline network settings, where terminals are assumed to 
access network simultaneously. To make the designed mechanisms more practical, 
designing mechanisms under online settings becomes essential. To the best of our 
knowledge, there is currently no book that adequately summarizes and presents 
online incentive mechanism design methods and their applications in wireless 
communications. This book intends to fill this gap. The book will cover essential 
contents in online incentive mechanism design, spanning from fundamental design 
concepts to mathematical design methodologies and their applications in practical 
systems. Each topic will be accompanied by in-depth discussions and insightful 
analysis. The book’s introduction to online incentive mechanisms in wireless 
communications will begin with a historical overview and the basics of incentive 
mechanisms, online algorithms, and online incentive mechanisms. This will be 
followed by a discussion of the classifications of online incentive mechanism design 
methods in wireless communications. Three case studies will then be provided to 
elaborate the details on online incentive mechanism design in practice: (i) For the 
linear online incentive mechanism for crowdsensing, the framework and motivations 
are first introduced, and then the mathematical model and solutions are presented 
with the consideration of random task arrivals; (ii) for nonlinear online incentive 
mechanism design in edge computing systems, we take into account energy budget 
and both uplink and downlink resource allocations, and present details on online 
incentive mechanism modelling, mathematical formulations, and solutions; (iii) 
for achieving real-time decision for collaborative task offloading in mobile edge 
computing systems, an online mechanism design framework is first developed,
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vi Preface

followed by mathematical modelling and primal-dual based solutions. The book 
will conclude with a summary and a discussion of potential directions for future 
research, aiming to inspire further advancements in this field. While the primary 
audience for this book is professionals and researchers in the field of network 
economics, advanced-level students majoring in electrical engineering or computer 
science may also find the content valuable. 

Hohhot, Inner Mongolia, China Gang Li 
Montréal, QC, Canada Jun Cai 
January, 2024
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