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[Abstract]
Due to the ongoing exponential increase in data traffic, driven by expansion of broadband
application
services, the demand for large-capacity data transmission is rapidly growing. High reliability of the
network is getting more important as the data traffic is increasing. For example, communication failure,
caused by fiber break due to disaster such as earthquake, becomes a serious issue. So, a high-capacity
and high-reliability network is necessary. Multi-core fiber (MCF) has been paid attention
as an attractive technology for a high-capacity network. In addition, MCFs can provide
protection lines for redundancy as well as primary signal lines; they can thus create networks with high
reliability. So, we proposed a novel network system, consisting of protection optical switch
units (POSUs) connected by MCFs. To incarnate the system, POSUs and MCF connection
devices including fan-in/-out (FI/FO) devices and MCF connectors were developed.
Insertion loss of FI/FO devices and MCF connectors is less than 0.5 dB and its variation
achieved less than 0.2dB under a temperature-cycle reliability test of 300 cycles (1250 hrs).
Configuring an MCF ring network using the POSUs, MCFs, FI/FO devices and MCF
connectors, automatic impairment-aware optical-path switching was experimentally

demonstrated on fiber failures. Its recovery time was less than 50 msec.
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