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Abstract

In this paper, a node architecture of WDM metro network for connecting broadband access networks to converge
wire/wireless networks. In consideration of the proposed node architecture and network requirements we proposed and
evaluated medium access control protocols. We review WDM related technologies of sub-carrier multiplexing and optical
components in order to resolve the bottleneck between optical backbone networks and access networks, and a access node
architecture sharing common wavelength is introduced. Source-stripping (SS) MAC protocol is evaluated under the
proposed  functional node architecture. DS+IS  (Destination-Stripping and  Source-Stripping) and DS+IS
(Destination-Stripping and Intermediate-Stripping) MAC protocols are described to increase the slot-reuse factor which is
low on SS MAC protocol. The key function of new MAC protocols regards the optical switch module of proposed node
architecture and helps intermediate or source access nodes for dropping slots to destinations of different wavelength group.
Thus, slot-reuse factor increases as the MAC protocols reduce the unnecessary ring-rotation of transferred slots. We use
a numerical analysis to expect bandwidth efficiency and maximum throughput by slot-reuse factor. Throughput network
simulation, the verification of throughput, queuing delay, and transmission fairness are compared among MAC protocols.
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Slot Size: S 12,000 bits
Wavelength rate: RW 25 Gb/s
Total network rate: RN=RWxNW 75 Gb/s
Number of access nodes: NT 15
Bandwidth-delay product: BDP=RW x D 1,800,000 bits
Slots per wavelength: SW=BDP / S 15
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