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Implementation of a Predictor for Cell Phase Monitoring at the
OLT in the ATM-PON
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ATM PON (Passive Optical Network) A]~&l-& OLT (Optical Line Termination)¢} t}=¢] ONU (Optical
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ABSTRACT

An ATM-PON (Passive Optical Network) system consists of an OLT (Optical Line Termination), multiple
ONUs (Optical Network Units) and the optical fiber which has a PON (Passive Optical Network) configuration
with a passive optical splitter. To avoid cell collisions on the upstream transmission, an elaborate procedure called
as ranging is needed when a new ONU is installed. The ONU can send upstream cells according to the grant
provided by the OLT after the procedure. To prevent collisions being generated by the variation of several
factors, OLT must performs continuously the cell phase monitoring. It means that the OLT predicts the expected
arrival time, monitors the actual arrival time for all upstream cells and calculates the error between the times.
Accordingly, TC (Transmission Convergence) chip in the OLT needs a predictor which predicts the time that the
cell will arrive for the current grant. In this paper, we implement the predictor by using shift registers of which
the length is equivalent to the equalized round trip delay.

As each register consists of 8 bits, OLT can identify which ONU sends what type of cell (ranging cell, user
cell, idle cell, and mini-slot). Also, TC chip is designed to calculate the effective bandwidth for all ONUs by
using the function of predictor. With the time simulation and the measurement of an implemented optical board,

we verify the operation of the predictor.
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