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Abstract 

High-speed railways (HSRs) have been widely deployed all over the world in recent years. Different from 
traditional cellular communications, the high mobility of HSR communication makes it more easily to get a good 
tradeoff among the system efficiency, system fairness in time domain  and users’ Quality of Service (QOS) by using 
power control or power allocation (PA) along time.  In this talk, we mainly consider the two-hop transmission system, 
one is the information transmission between base station (BS) and access point (AP) installed on the roof of train, 
and one is the information transmission between AP and passengers on the train. Here we are focusing on that 
between AP and Base stations. The main question is how to do the power allocation to achieve these different 
requirement targets from information theoretic viewpoint.  Based on the predictable feature of the distance 
between the high speed moving train and base stations along the railway, we discuss three related key problems. (1) 
What is the relationship between the system transmission efficiency and fairness in time domain?  (2) For two types 
of user information flows, time-delay sensitive and time-delay-insensitive, how to implement it? What is the inherent 
relationship between their corresponding achievable rates? (3) How to further minimize the total energy 
consumption of the whole system?  Through this discussion, some important results are obtained, which may be very 
useful in the future system design of high speed railway communications. Another key point is that it provides some 
examples on how to use the information theory view point to solve the engineering problems.  
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