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Abstract

The FTTH (fiber to the home) access service is continuing growth and expected to become
one of the universal services supporting our fundamental life. In order to become the one, it is
important to resolve the digital divide issues, in which geographical factor or economic factor
makes people split into someone who can subscribe the FTTH access service and someone who
cannot subscribe the service. It is necessary for the EPON (Ethernet passive optical network)
system which is one of the optical access network systems constituting the FTTH to expand the
service area economically and to cut cost down. In this study, we propose three approaches as
below, (1) developing the long-reach EPON, (2) developing the high-split-ratio EPON, and (3)
developing the interoperable EPON.

In this dissertation, we propose the hybrid bandwidth allocation method for long reach
EPON, the terminal registration method to make the detection window shorter, the terminal
detection method for high-split-ratio EPON to transmit the register request message with a
probability, high performance bandwidth control method, and the bandwidth allocation method
accommodating diversified specification terminals for the interoperable EPON. The proposals
are implemented in the actual equipment or in the computer simulation platforms and evaluated.
The results show that the conventional service level can be kept with the proposals.

Chapter 1 describes the importance of developing the FTTH service as a universal service
and the general outline of the EPON system.

Chapter 2 describes fundamental technology of EPON system which is focused on in this
research and previous researches.

Chapter 3 proposes a low-latency bandwidth allocation method and a terminal registration
method with reach estimation for the long-reach EPON. The proposals are implemented in
actual equipment and computer simulation platform. The results show the proposals improve
the QoS.

Chapter 4 proposes a high-performance bandwidth control method and a collision avoidance
terminal registration method for the high-split-ratio EPON. The proposals are implemented in
computer simulation platform. The results show the proposals can avoid the QoS degradation.

Chapter 5 proposes a bandwidth allocation method supporting diversified queue status
reporting for the interoperable EPON. The proposals are implemented in computer simulation
platform. The results show the feasibility of the proposal.

Chapter 6 summarizes this dissertation and indicates future expectations.
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