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d The 5G STEP-FWD challenges

Wireless
Challenges

Challenges

Optical-
Wireless

15 Individual ESR Projects

3 Research Areas (WPs)

12 challenges

The mission of 5G STEP FWD is to create a vibrant EU-based training and
research environment for young European and international researchers,
SG aiming at designing architectures, systems and algorithms for building the
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5G cellular network of tomorrow. 5
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Ultra-Dense Areas (Local C-RAN
400 Gb/s wireless

Dense Areas (wide C-RAN)
25 Gb/s wireless
< pc/co

Hot-Spot (Private C-RAN)
100 Gb/s wireless small-cell

Small cell

Macro-cell

Mini-ROADMs

Optical Beamformers
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Optical Transceivers
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Overall goal

* Converged optical-wireless architecture

* V-band packetized C-RAN Fronthaul

* Analog RoF w/ massive MIMO

* Innovation Action: Close to market solutions

Field Trials: TIM Italia Orange Labs P.A.O.K. F.C.

5G phos®
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» 25 Gb/s FlexBox for 25 Gb/s PON-overlaid networks
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To 25Gb/s
V-band MIMO
RRH

To 400Gb/s
V-band MIMO
RRH

To 100Gb/s
V-band MIMO
RRH
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Massive MIMO layout
64x64 antenna eIementst

High-capacity \ _

v 25 Gb/s
v/ 100 Gb/s
v" 400Gb/s

Beamforming technology
v Single-A (25 & 16x25 Gb/s)

V" Multi-A (4x25 Gb/s)
OBFN-based RRHs
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RF beamforming of 16 AEs
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Hybrid beamforming
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v" Fewer RRs

v' Cost & energy
savings

v Reduced

MIMO module #16 S

16x1 §ingle-7\ OBFN16

\_ footprint /
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_16x1 single-A OBFN1

16x1 single-A

1o 25Gb/s

FlexBox
'S"°t' v TriPleX waveguide technology
pot
Areas v' 7 GHz instantaneous bandwidth
v" > 1ns tunable optical delays
Multi-A OBFN
To 100Gb/s
FlexBox-Pro
WDM

M. Burla et al., JLT 32, 3509-3520 (2014)

CTTC

Single-A OBFN

C. Roeloffzen et al., 34th ESA Antenna Workshop, (2012)

Multi-A OBFN

M. Burla et al., JLT 32, 3509-3520 (2014)
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B. Skubic, et al.," JLT 33, 1084-1091 (2015)
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* Medium-Transparent access control over both media
* Ethernet payload compatible

* Cooperative Multipoint communications

* Centralized architecture enables re-routing of traffic

5G phos®
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d The 5G-PHOS team
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V" Interactive web-based and mobile GUI (OpenHab)

v" Widgets for sensor value display and actuator control
v" Bindings for commercial 10T devices
v Automation & energy management

v" Local data storage
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Thank you for your attention!
John Vardakas and Christos Verikoukis
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