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> Remote Control (RC) Robots O The core material is “Air”, not glass.
»Local 5G campus O Low-Latency (2/3 of glass core) = Suitable for Ultra Low Latency Apps.

01,000 times higher photodamage threshold than SMF = Suitable for high-power,
multi-wavelength optical signal transmissions
O01/1,000 low non-linearity coefficient than SMF = Suitable for high-power, analog
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» Power over Fiber (PWoF) PON technology utilizing High High power transmission and increased number of branches using HCF
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HART

High Power Analog Radio over Fiber Technology

Analog Radio-over-Fiber based 5G smart
mobile fronthaul networking testbed using
Hollow-Core Fiber
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Power-saving B5G wireless base station system with “analog” radio over fiber technology
using air-hole core (hollow-core) fibers

v  Proposal of Switched RoF as a New Mobile Fronthaul \
» Insertion of Optical switch and Optical coupler

between CU/DU and optical powered simple antennas

» Controlling Microcells based on UE location detection
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Demonstration of Switched RoF with
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R&D on Multi-ban d
‘ Metro-network architecture using

’ terrific Multiple wavelength
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Paradigm Shift in Metro Networks for “Direct Wavelength Connectivity”

Research goal: Develop innovative multiband massive WDM metro networks
(M3) that provide “direct wavelength connectivity” among users.
* Increase current 10 channels per fiber by more than 1,000 times to several 1,000 channels.
* Development of cost-effective and energy-efficient WSS
#1 . Power-efficient metro node architecture using programmable WSS (Keio University)
#2 . Highly efficient ROADM network configuration technologies for multi-band networks (NEC)
#3 : Ultra-High Channel Count Programable WSS (EpiPhotonics)

Basic Concept of M3 WaveNet '#1 Power-efficient h Pursuit for cost efficiency and
metro node architecture low energy consumption

| | using programmable Expanding wavelength bands
1Gbps * several paths Without using TDM, we use (SIS Il gl WSS y and improving flexibility

= Ultra low latency and (C+L) \
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Optical paths are routed in the unit of 10Gbps wavelength utilization ROADM network

configuration technologies (internal production)

R e R R

/\ /\ for multi-band networks
/ﬁ 1 *World’s highest
il 1 0c ot _ #3 Ultra-High level fine-pitch
r r Wavelength Solving Raman f Channel Count resolution LCOS
— - tilt through Al- o5 Programable WSS
C-band L-band based smart - | _
Ultra fine-pitch and narrow band network control _ Hollow-core fiber
By maximizing efficiency of wavelength World’s first port

S Tirst o\
configuration e\

g n = - +
utilization, we aim to achieve 1000 programmable WSS

channels (S/C/L-band)

Power efficient metro node architecture using programmable WSS (Keio University)

* Node architecture suitable for metro networks based on Programmable WSS and passive devices
= 75 % reduction of power consumption
 Low power consumption (less than 10W) programmable WSS is employed
» Passive devices are utilized to reduce the number of high-power WSSs and amplifiers
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At each WSS of adjacent nodes, it is determined whether the signal should be dropped at the next node or bypassed,
and the routing is branched via optical fibers accordingly
By incorporating optical couplers, the number of WSSs and amplifiers can be reduced = Low power consumption

These research results were obtained from the commissioned research (JPJ012368C08501)
by National Institute of Information and Communications Technology (NICT), JAPAN.
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