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Abstract

In this paper, we consider the leaky bucket parameter dimensioning problem in the
presence of the cell delay variation(CDV) which arises at the customer premises network due
to the multiplexing with other traffic streams. We consider an ATM multiplexer in which a
single CBR stream and several heterogeneous VBR traffic streams are multiplexed. Choosing
an MMPP model for the bursty traffic streams. we derive an (MMPP+D)/D/1/K queueing
model for the evaluation of the CDV experienced by the CBR stream. We first evaluate the
equilibrium queue length distribution embedded at tagged-cell arrival-time instants, based on
which we calculate the inter-cell time distribution and the distribution of the number of
tagged-cell departures in an arbitrary interval. Then we apply the analysis to the
dimensionging problem of the leaky bucket parameters. examining how the employed traffic
model affects the determination of the bucket size. Through numerical examples. we confirm
that the Poisson traffic model can underestimate the bucket size, thus causing a considerable
blocking probability for compliant user cells while the MMPP model can optimally design the
bucket size which keeps the blocking probability under the target value.
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