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Abstract

In this paper, we analyze mathematically the performance of the gated service scheduling in the Interleaved Polling with
Adaptive Cycle Time(TPACT) was proposed to control upstream traffic for Gigabit Ethernet-PONs. In the analysis, we
model EPON MAC protocol as a polling system and use mean value analysis. We divide arrival rate A into three regions
and analyze each region accordingly. In the first region in which A value is very small, there are very few ONUs' data to
be transmitted. In the second region in which A has reasonably large value, ONUs have enough data for continuous
transmission. In the third region, ONUs’' buffers are always saturated with data since A value is very large. We obtain
average packet delay, average queue size, average cycle time of the gated servicee We compare analysis results with
simulation to verify the accuracy of the mathematical analysis. Simulation requires much time and effort to evaluate the
performance of EPONs. On the other hand, mathematical analysis can be widely used in the design of EPON systems
because system designers can obtain various performance results rapidly. We can design appropriate EPON systems for
varioustraffic property by adjusting control parameters.
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