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ABSTRACT 

With the rapid development of wireless communication technology, mobile communication has 

been an indispensable part of people’s daily life. It is predicted by ITU that, the mobile traffic in 

2020 will be 33 times that of in 2010, mobile devices will play a more important role. 

Device-to-Device communications, which is a key component of 5G technology, has attracted a 

great interest. With D2D, the system throughput can be improved, the load of base station can 

be alleviated, and the transmitting power of mobile terminal can be reduced. However the 

employment of D2D technology brings new challenges to the cellular system. First, when a 

D2D pair non-orthogonally reuses the current in-use spectrum, it will generates strong 

interference to cellular users. Second, when there are multiple D2D users reuse the same 

spectrum, they will interfere each other. Resource allocation is the initial step to address the 

above interference. Therefore, how to design an effective resource allocation mechanism is a 

challenging issue in implementing D2D. This take will comprehensively cover the resource 

allocation for multi-cell D2D communications with complete and incomplete information 

assumptions based on the game theory. 
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ABSTRACT 

The electrical power system in the US has been named as "the supreme engineering 

achievement of the 20th century" by the National Academy of Sciences. While the power 

system is a technological marvel, it is also reaching the limit of its ability to meet the nation's 

electricity needs. In addition, our nation is moving into the digital information age that demands 

higher reliability from the nation's aging electrical delivery system.  

The modernization of the electricity infrastructure leads to the concept of “smart grid”. A 

comprehensive smart grid design should cover both top-down and bottom-up approaches. For 

the current centralized generation and transmission system, upgrading the power delivery 

infrastructure, enforcing the system security requirement, and increasing interoperability are 

well known techniques to improve the reliability and the controllability of the power system. 

For the bottom-up approach, one of the most important features is its ability to support a more 

diverse and complex network of energy technologies. Specifically, it will be able to seamlessly 

integrate an array of locally installed, distributed power sources with smaller CO2 footprint, 

such as fuel cells, photovoltaic, and wind generation, into the power system.  

This presentation discusses the opportunities and challenges for the development of Smart Grid, 

highlights the smart grid related researches and developments. The presentation concludes with 

the listing of issues needed to be addressed to ensure successful integration procedures that will 

eventually create new structures of efficient, modular and environmentally responsive 

electricity infrastructure that will have an impact nationally as well as globally. 
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