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Outline

Â Traffic increase and FTTH deployment in Japan

Â Photonic network trend

Â NICT-supported photonic R&D program:                   

òHigh performance photonic node with multi-granularity        

switching capabilityó

Â Summary

É Photonic mesh networks with ROADM nodes

É Photonic node/system convergence

FTTH: Fiber To The Home,  ROADM: Reconfigurable Optical Add/Drop Multiplexer,

NICT: National Institute of Information and Communications Technology
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The Increase of Number of Broadband Subscribers in Japan

(Millions)
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Over 11 Millions

DSL: Digital Subscriber Line, CATV: Cable TV, FTTH: Fiber To The Home

2007

Total:

Over 28 Millions

Ref: MIC Press Release-Telecom (http://www.soumu.go.jp/joho_tsusin/eng/Releases/Telecommunications/news080318_3.html)

MIC: Ministry of Internal Affairs and Communications

ÂThe scale of the Internet traffic in Japan becomes 2.5 times greater, to 800Gbps,

in 3 years. (http://www.soumu.go.jp/joho_tsusin/eng/Releases/Telecommunications/pdf/news080227_2.pdf)
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Progress of Photonic Technology
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WDM: Wavelength Division Multiplexing,  DQPSK: Differential Quadrature Phase Shift Keying
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Wavelength-Routed Photonic Networks 

Photonic mesh networks with ROADM nodes  

for low power consumption and flexibility
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ROADM: Reconfigurable Optical Add/Drop Multiplexer
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Photonic Node and System Convergence
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Multi-Layer

Convergence

WDM

SONET/SDH

Ethernet

L0: Fiber

L1: Physical 

Transport

L2: Data Link

Multi-Layer Convergence

**all optical X -connect function



Copyright 2008 FUJITSU LTD.6

R&D of High Performance Photonic Node
with Multi-Granularity Switching Capability

Objective: Development of fundamental technologies for 100Tbps-Class photonic node with multiple 

granularity switching capability and the design and control of backbone NW using MG- SWs 

Research Themes:

Ultra-fast large-scale optical switch technology with nsec order switching time for fast circuit switching 

and optical burst data handling

Optically transparent waveband switching node technology, including waveband signal generation,

conversion, and monitoring techniques

Architecture and networking of photonic NW with multiple switching granularity

Wavelength path

IP/MPLS Router

PAD
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Multiple Granularity
Optical SW

Wavelength
SW

Waveband 
SW

Architecture and Networking of Photonic NW 

with Multiple Granularity Nodes

Waveband 
Network

Ultra-Fast 

Optical 

Switching 

Technology

Waveband 

Switching Node 

Technology

PAD: Payload Assembly Disassembly
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M

- National Project Conducted by National Institute of Information and Communications Technology (NICT) -

Photonic node
HIGH  PERFORMANCE

Photonic node
HIGH  PERFORMANCE

MG-SW: Multiple Granularity Switch
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Photonic node
HIGH  PERFORMANCE

Photonic node
HIGH  PERFORMANCE

Hierarchical Optical Path Network
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§Optical path: 

Higher order path (waveband path) and lower order path (wavelength path)

§Wavelength paths with the same destination are aggregated to a waveband path

§Grooming of optical paths improves efficiency of link utility

Router




