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ÅIntroduction to FLEX-SCALE project:

ÅOverall Scope

ÅConsortium Composition

ÅProject Coordination Structure

ÅInnovation Areas of FLEX-SCALE project

ÅManagement of Workplan

ÅProject Objectives/KPIs

OVERVIEW
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Å FLEX-SCALE consortium 
develops innovations that will 
enable flexible capacity scaling 
of 6G x-haul networks, while 
ensuring security and reducing 
costs & energy consumption 
per packet-flows, by utilizing: 

Å Optoelectronic interfaces of line-
systems to scale to Ó10Tb/s, 

Å Network link capacities to scale 
Ó1Pb/s by utilizing UWB/SDM 
multiplexing schemes

Å Optical switching node capacities 
to scale to ~tens Pb/s

Å Optical layer security solutions 

Å SDN management of the packet-
optical x-haul networks

FLEX-SCALE SCOPE: END-TO-END 6G NETWORKING 
RELYING ON ADVANCED OPTICAL NETWORKING 
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FLEX-SCALE PROJECT CONSORTIUM
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ÅThe General Assembly (GA) 
managed by the Project Coordinator 
(PC), UPAT, and composed by one 
member of each beneficiary.

ÅThe Technical Management Board 
(TMB) is managed by the Technical 
Manager (TM), HUJI, and is
composed by the WP2,3,4,5,6 
leaders, the Exploitation IPR and 
Standardization Manager (EISM), 
TEI, and the Dissemination Manager 
(DCM), UPAT.

ÅThe Advisory Board (AB) is 
established by M06, with the scope 
to guide the project vision and 
activities 

ÅQuality Manager (QM): CTTC 

PROJECT COORDINATION STRUCTURE: BODIES AND ROLES
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Å In future 6G networks, information should 
seamlessly flow across wireless access and 
optical x-haul networks, from end-users to 
datacentres, whether they are located 
nearby or anywhere around the globe. 

Å The required x-haul link capacities and 
switching nodes throughput are expected to 
exceed in a few years 1 Pbit/s and 10 Pbit/s, 
respectively. 

Å Novel UWB and SDM multiplexing 
approaches are promising approaches to 
scale not only the total system capacity, but 
also the optical network node throughput. 

Å FLEX SCALE utilizes novel transmission
and switching related innovations relying on 
UWB/SDM to efficiently utilize all available 
capacity scaling approaches, while also 
contributing to significant reductions in the 
power consumption of the entire network.

INNOVATION AREA-1: SCALING OPTICAL X-HAUL FOR 6G 
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Å The FLEX-SCALE Switching Node architecture is based 
on a novel Multi-Granular architecture (MG-ON) and a new 
switching subsystem that can realize reconfigurable 
WaveBand-Selective Switching (WBSS), in addition to 
Spatial and Spectral Lanes switching using enhanced 
Optical Xross Connects (OXCs) and conventional 
Wavelength Selective Switching (WSS) 

Å The WBSS is implemented as a compact programmable 
and rapidly reconfigurable PIC that is capable of 
dynamically processing the entire UWDM optical spectrum
and as demanded dynamically carve portions of the 
spectrum into flexibly-defined, continuous, and flat spectral 
bands, which are subsequently switched to multiple output 
ports. 

Å The FLEX-SCALE MG-ON is a hierarchical network node 
that offers fast, route-and-select architecture at the band 
and fibre levels at the top tier, with a secondary route-and-
select architecture implemented with todays per Band 
WSSs ensuring backwards compatibility with legacy 
transport schemes.

INNOVATION AREA-2: MULTI-GRANULAR OPTICAL NODE 
ARCHITECTURE AND WAVEBAND-SELECTIVE SWITCH
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Å FLEX-SCALE introduces novel optical-DAC based 
transmitters (oDACs) that improve the trade-offs 
between performance, energy efficiency, 
complexity and cost reduction for optical 
transmitters (Txôs) through direct D/O conversion, 
essentially eliminating the bandwidth-limited and 
power-hungry electronic DACs. 

Å This transmitter architecture is implemented 
based on the concepts of Programmable 
Photonics ICs and can be easily reconfigured to 
operate with either coherent-detect or direct-
detect systems 

Å It can realize (with todayôs commercially available 
electronics/photonics components) bit-rate 
scalability at multiples of what the 
conventional/alternative approaches can offer

Å It achieves high energy-efficiency per bit, while the
performance of the generated m-PAM or m-QAM 
signals exhibit enormous improvements in EVM

INNOVATION AREA-3: ULTRA-HIGH-SPEED, ENERGY-
EFFICIENT, FLEXIBLY PROGRAMMABLE TRANSCEIVERS

8


