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Delay bounded optical communication network
based on precision time synchronization
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Abstract

With the rise of information technology, there is a growing consideration for the integration of high-capacity, low-
latency optical communication technology. One challenge is the arbitration bottleneck. This has been tackled using
timing synchronization technology, with a novel high-precision variant named Wireless Two-way Interferometry
(Wi-Wi). A MAC protocol, CSMA/AP, which employs Wi-Wi, has been introduced and tested in both wireless and
optical systems. However, it does face carrier sensing challenges. Wi-Wi boasts a timing synchronization jitter
accuracy of approximately 20 ps, an impressively low figure, making it an attractive choice. This study introduces
a new protocol for a ring-type optical network that hinges on Wi-Wi's precise timing synchronization without the
need for carrier sensing. We demonstrate that desired transmission timing can be accomplished through the proposed
protocol leveraging differential measurements. A prototype ring-type optical network consisting of three nodes was
developed, and tests on the proposed method were carried out. Results reveal the potential for packet transmissions
at intervals even shorter than the timing synchronization accuracy.
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