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CROSS-LAYER CONTROL
IN WIRELESS AND
SATELLITE NETWORKS:
SCHEDULING, ROUTING,
AND POWER ALLOCATION

In this talk we will describe algorithms for
resource allocation in satellite and wireless
networks that attempt to optimize network
performance across multiple layers of the
protocol stack. We will discuss the problems of
routing and scheduling in a multi-beam satellite
systems. These include power and rate allocation
for time-varying channels for maximizing data
throughputs and (delay) optimal packet
scheduling algorithms. In both cases we show
that the optimal algorithm must take into
account both the physical layer channel
conditions as well as the network layer buffer
occupancies.

While motivated by satellite networking, much of
our work is directly applicable or can be extended
to wireless networks. As an example, we will
discuss the problem of joint routing and power
allocation in a wireless network to maximize
network throughput.

Finally, we will also discuss the problem of energy
allocation for communication satellites and
provide a dynamic programming algorithm for
optimal energy allocation for data transmission
over a fading channel with deadline constraints.
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