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Design and implementation of
OFDM-PON MAC registration protocol

MA Jiayu, ZHANG Junjie
(Shanghai University, School of Communication & Information Engineering, Shanghai 200444 )

Abstract: To address the issue that the existing registration and activation protocol of time division multiplexing passive opti-
cal network(TDM-PON) cannot adapt to the channel diversity of optical network unit(ONU) in orthogonal frequency division
multiplexing passive optical network (OFDM-PON) systems, a novel medium access control (MAC) registration protocol for
OFDM-PON is proposed. Based on the conventional gigabit passive optical network (GPON), the proposed protocol adds a
channel sensing process between ranging and normal operation, enabling the optical line terminal (OLT) and ONU to deter-
mine the optimal communication rate and the corresponding subcarrier bit-loading scheme. A simulation model is built using
Vivado and Modelsim for a 40 Gb/s OFDM-PON scenario, and the one-to-one registration procedure between OLT and ONU
is verified. Experimental results show that the novel OFDM-PON MAC registration protocol can dynamically adapt to ONU
channel conditions within the rate range of 10~40 Gb/s, negotiate the rate and subcarrier bit-loading scheme through iterative
probing.
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