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Photonic technologies for Distributed Virtual Terabit LAN
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This project aims at realization of Distributed Virtual Terabit LAN over wide area networks, which
enables users to enjoy stress—free access to high bit—rate services, such as super high definition video.
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Borderless Optical Path Control and Management Technology (NEC Corp.)
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Highly—spectral—efficient Transmission Link Technology
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Multi-level modulation and demodulation technology at 100Gbps and beyond

(Osaka Univ. and Fujitsu Ltd.)
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High—coding—gain forward error correction code for multi-level modulation format
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Modulation—format-independent All-optical 3R Technology GRID Computing
(Oki Electric Industry Co., Ltd.)
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Borderless Optical Path Control and Management Technology

I ChETOMTRER Achievements
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NEC has developed automatic path control technologies for large—scale optical networks
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We have successfully developed the automatic path control technology for a large—scale multi—
domain Generalized Multi—protocol Label Switching (GMPLS) optical network, which consists of
thousands of node. A key enabler is a Path Computation Element (PCE) technology which
calculates the optimal path over multiple domains. We have successfully demonstrated automated
path control, employing multiple PCEs with our novel path computation algorithm for a multi—

domain optical network.
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NEC has successfully completes initial interoperability testing for PCE.
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We have performed the initial interoperability and interworking test of Path Computation Element
(PCE) among several research organizations, and confirmed interoperability and fundamental

operation of PCE in a single—domain network configuration.
This results was presented in Kei-Han—Na Open Lab symposium on March 27, 2008. Also, it will
be presented in iIPOP2008 technical session and exhibited in iPOP2008 showcase of Kei-Han—Na

Open Lab.
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Multilevel Modulated Signal Based Transmission System

I ChETOMTRER Achievements
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Cooperating with Fujitsu and Mitsubishi Electric, Osaka University has selected the optimal
multilevel modulation format in terms of realizability for highly efficient link transmission technology.
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We have developed a simulation code for evaluating the transmission characteristics of multilevel
modulated signal with the symbol rate of 12.5-50 Gsymbol/s and the levels of 4-16. By comparing
those characteristics, we have selected the optimal system configulation.
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Osaka University has developed an all-optical modulation format converter for smoothly
introducing the advanced modulation format in the existing system.
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We have proposed and demonstrated an all-optical OOK-to—QPSK modulation format conversion

scheme.
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Optical transceiver technology for multi-level modulation format

I CNETOMBRRER Achievements
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Fujitsu has developed key technologies for optical transceiver
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We have developed key technologies as follows for optical transceiver to realize highly spectral—
efficient optical links for 100Gbps and beyond with long reach (>500km) and high long—term stability.
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Low—drive—voltage and compact optical modulators for multi—level modulation format
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We have developed low—drive—voltage and compact optical modulator for RZ-DQPSK, a promising
modulation format, with integrating both RZ— and DQPSK—- modulators in one chip.
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Feed—back control circuits for automatic phase stabilization of optical demodulators
DQPSKEFAZR DR A X - ERZH-ICIRE-HEL. SRE -TELGCBEMBHIHZEEIELT -,
We have proposed and fabricated a new phase control method and circuit of DQPSK demodulators
and have demonstrated its high phase accuracy and stability.
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High-coding-gain and Low-power
Forward Error Correction Technology
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Efficient forward error correction technology for over 100Gbps
class optical communications

r ChETOMFERAR Achievements
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The complexity of LDPC decoder using cyclic approximated delta-minimum
algorithm have been reduced
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We eliminated the unwanted error floor by concatenation of RS codes and LDPC
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Modulation-format-independent All-optical 3R technology

r ChETOMFERAR Achievements
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Field demonstration of all-optical 3R regeneration of 160—Gb/s OOK signal.
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We have successfully demonstrated all-optical 3R regeneration with a 3R interval of 380 km in field
trial on JGN2 optical test—bed.
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We have achieved highly—stable error—free transmission by adopting ultra precise adaptive PMD
compensator.
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We have demonstrated the feasibility of waveform—monitoring technique for high—speed signal with
very simple configuration
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