Node and Link Technologies
for New Generation Networks
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Growing Demands of Internet Traffic in Japan MICT

{ Total 813 Gb/s, Growing 2.5 times per 3 years (@ Nov. 2007). }
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Total traffic amount will reach 1 Thit/s (1000 Gbit/s) until 2009,
1 Peta bit/s will be realistic in 2030th.

Can current technologies accommodate effectively Peta bit/s

traffic without traffic congestion ? ; Three Major IXs Trafficin Japan
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http://www.soumu.go.jp/s-news/2006/060310_8.html

Current Backbone OFticaI Network http://www.soumu.go.jp/joho_tsusin/policyreports/chousaljise_ip/
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Driving Force, Current & Future in Japan NICT

Cell Phone Access Sensor NW |
3G Mobile : < 10 Mbit/s Home security, Children & Elders
A 100Mbit/s - 1 Gbit/s Power saving control

Node .
AN Wireless Access
\ WIMAX : 70 Mbit/s

Link

A 100Mbit/s - 1 Gbit/s
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Broadcast Contents

IP-TV, HD-TV,VOD Optical Access to Office/Home
A Digital Cinema 7.64 Gbit/s FTTH : 100Mbit/s, >10 million ,GE-PON

Super High Vision 39.8Gbit/s IP-Phone (Fix-Mobile convergence)
A 10GE-PON, 100 GbE (Office, Labs)
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Current Photonic NW Project Formation NICT

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
| | | | | | | | | |

Challenging 167 own > Ultimate Photonic NW Tech
Fundamenta — | Ultrafast, highly efficient node & Link
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Mission of NICT Photonic Network Group

NICT

2006-2010

(1) Ultrafast Optical Packet Switching

Ultrafast optical

signal processing| SWitching

{ Label recognition
Buffering

User data |Label| gptical signals

(2) Highly Efficient Transmission

Ultrafast Multi-level
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http://lwww?2.nict.go.jp/w/wll2/index.html



Formation of Research Promotion of Photonic NWG

NICT internal system
Network Architecture G.
Quantum-OptoElectronics G.
Research Promotion Dep.

JGN2 Field Optical test bed
JGN2+(2008~)

Forum activity

NICT

Inter-Institute Collaboration

Ultrafast Optical Packet Switching
Osaka Univ., Japan] V
Fujitsu Labs.,Yokogawa Electric.

Tsing Hua University

Rome Univ., CNIT,

Heriot-Watt Uni vé. and [m

Highly Efficient Transmission
KDDI R&D, AIST, CNIT,
Tokyo-Univ., Harvard Univ.

Outcome (Standardization, Technical translation)



Node Technology toward NWGN

~—1 Current Optical Network I—\

KOpaque electrical network
AVany Opt. & A Elec. conversion

Optical signal |,.{1ic4 ©Optical signal

Fiber |
|
O/E conv.| Node S~

E/O conv.

AElectrical processing << 100 Gb/s
Auge power consumption
> MW @ 100Tb/s

Electrical XC
Electrical router
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NICT
~—1 Future Photonic Network I—\

AAll optical at least in data plane
A ess Opt.a A Elec. Conversion

Optical Signal
I %

Alltrafast optical processing
A_ow power consumption
ASmall footprint
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NICT has been investigating
Optical Packet Switch
L for Peta bit/s networks.
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