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Design and Performance Evaluation of Medium Access Control
Protocols for APON using WDM
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ABSTRACT

The potential bandwidth by dense WDM supports not only wide range and high split ratio of SuperPON
specification but also enough capacity to gratify increasing demand of users. Two possible approaches to use
WDM in SuperPON are proposed by ACTS-PLANET consortium. Architecture-1 places the wavelength
multiplexer at an amplified splitter of ODN while architecture-2 does not use any WDM devices so as to keep
passive ODN, Instead, distribution section contains 1:16 WDMs by which not amplified 64 ONU signals are
relayed to ODN, Same wavelengths and same ONUs are supported in both cases, but architecture-2 requires burst
mode SOAs to eliminate the noise funneling effect. In this paper, we design MAC protocols for two different
SuperPON upgrading architectures, which are considered as future broadband access network. Both protocols are
based on the dynamic slot allocation in order to maximize the multiplexing gain of upstream bandwidth. Two
different WDM-PON architectures are compared in a view of MAC performance. According to numeric analysis
and simulation, we can know that architecture-1 utilizes upstream bandwidth more flexible than architecture-2
because it shows stable distribution of transfer delay and less CDV regardless of offered load.
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Dynamic allocation for 4 ONUs
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