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SUMMARY  In satellite networks, resource management is critical to
optimize network performance by enhancing the utilization of limited on-
board resources.  Resource allocation schemes should be designed to ad-
dress a variety of. sometimes conflicting, objectives and constraints. In
this paper. we survey the methodologies of resource allocation for satel-
lite networks by inwestigating widely adopted metrics and mathematical
tools. For a resource allocation problem, we consider performance metrics
of maximum throughput, fairness. system stability. and multiple cbjective
optimization. Mathematical tools of network utility maximization. convex
optimization, Lyapunov stability, and game theory are then presented for
systern design and performance analysis of resource allocation. We provide
a high-level overview of how each metric is coupled with specific mathe-
matical tools, specifically in satellite networking. State-of-the-art schemes
are focused on cross-layer optimization and on-board processing (OBF)
satellites. and further directions are suggested for mobility support at high
frequency and the integration with errestrial networks.

key words:  Resowrce allocarion. Performance mewics, Mavhemarical
tools, Sarellite nerworks.

1. Introduction

nel conditions, connectivities between users and servers
in satellite networks are changing randomly (or at least
pseudo-randomly ), which makes the problem more compli-
cated. Also, the error rate i1s higher and more bursty in gen-
eral than in wireline communications. Thus, the metrics and
mathematical tools used in the terrestrial network mav not
be applied directly to satellite cases. A modified or new ap-
proach is needed for the optimum performance in different
topological environments.

In this paper, we provide a survey of the resource allo-
cation problem in satellite data networks. We present met-
rics and mathematical tools widelv used for resource allo-
cation and user scheduling. The metrics of our interests are
maximum throughput, fairness, system stability, and multi-
ple objective optimization, and the mathematical tools dis-
cussed in this paper are utility maximization, convex opti-
mization, Lvapunov stability, and game theorv. Our main
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