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ABSTRACT
Wireless communication services have become widely popular and competitive to wired ser-
vices. In contrast to wired links, wireless medium has a time-varying feature [1], and the re-
ceived signal is often modeled as a random process. Hence, different mobile stations (MSs)
experience relatively better channel conditions at different times, which is referred to as mul-
tiuser diversity.

Opportunistic scheduling has been developed to improve performance for networks using mul-
tiuser diversity [2]. Based on the feedback from the MSs, the scheduler in a base station selects
the MS that most fits the scheduling policy. There have been studies on the performance of
opportunistic scheduling in the literature. In [2], the authors showed the optimality of oppor-
tunistic scheduling via numerical studies, but an analysis of the multiuser diversity performance
was not provided. Due to the technical complexity of exact analysis, the asymptotic throughput
has been analyzed when the number of MSs is large enough [3,4]. In [3], the authors identified
a scaling law for the multiuser diversity gain as the number of users becomes large. In [4], the
extreme value theory was adopted to determine the limiting throughput distribution for more
general fading channels.

In this talk, we present an exact-form analysis of the performance of opportunistic scheduling
in various fading environments. For fading, we consider the Nakagami fading model [1], which
includes Rayleigh fading and Rician fading as special cases, and assume that MSs experience
a low signal-to-noise ratio. Our analysis shows how scheduling performance is affected by the
fading and scheduling parameters, such as the mean and variance of the receiving signal power
and the number of users.

REFERENCES

1. Goldsmith, A., Wireless Communications, Cambridge University Press, Cambridge, United
Kingdom, 2005.

2. Liu, X., Chong, E. K. P. and Shroff, N. B., “A framework for opportunistic scheduling in
wireless networks”, Computer Networks, Vol. 41, 2003, pp. 451-474.

3. Viswanath, P., Tse, D. N. C. and Laroia, R. L., “Opportunistic beamforming using dumb
antenas”, IEEE Trans. Inf. Theory, Vol. 48, 2002, pp. 1277-1294.

4. Song, G. and Li, Y., “Asymptotic throughput analysis for channel-aware scheduling”, IEEE
Trans. Commun., Vol. 54, 2006, pp. 1827-1834.


