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X% Overall goal

V-band packetized C-RAN Fronthaul.
Analog RoF w/ massive MIMO.

Innovation Action: Close to market solutions.

Field Trials:  MTN Cyprus Orange Labs P.A.O.K. F.C.
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%~  Solution Approach
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%~ FlexBox family Centralized Units

» 25 Gb/s FlexBox for 25 Gb/s PON-overlaid networks

SDN processor FlexBox
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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



-  mmWave antennas for 5G networks

4 37/42 GH=z 70/90 GHz
(2.1-GH=z 10-GH=
Appr‘oximale]y SO0-MHz spectrum 28 GHz bandwidth) 50 GHD banchwvidth)
inm current Oe”U!CIF bands {].S'GHZ ‘7'GHZ
— bandwidth) bandwidth)
300 MHz 3 GHz 30 GH=z
\}=1m A=100m A=10mm V-band: 57—64 GHz -/

4096 antenna elements!
Not possible by 1 OBFN!

Massive MIMO layout
64x64 antenna elementsr

MIMO module (16x16)

ﬂgM}LCitM \7 MIMO PCB Tile(moc;ule
i i x4
v 25 Gb/s = I — RF beamforming of 16 AEs
v 100 Gb/s |ee= & down-convert to 5GHz
v 400Gb/s
Beamforming technology SOLUTION
v Single-A (25 & 16x25 Gb/s) Modular technology path
¥ Multi-A (4x25 Gbis) Hybrid be;mforming

OBFN-based RRHs
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-  Packetized Fronthaul & CoMP

co ‘*‘%

Medium-Transparent access control over both media
Ethernet payload compatible

Cooperative Multipoint communications

Centralized architecture enables re-routing of traffic
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2%  Partners

v 9 countries e ~ N\ ~N
¥ 16 partners TU W2h @) cosmore —
» 2research centers e : - NAOK
> 3 operators . . o P ’ gﬂ)@
» 2 equipment vendors I.lONL' @C J :@-0 |II[:E||IqEIlI o~
> 3 universities INTERNATIONAL C 4 O b Machine learning - powered Networks )
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2%  Contacts

Project Coordinator: N. Pleros, Aristotle University of Thessaloniki, npleros@csd.auth.gr

G. Kalfas, Aristotle University of Thessaloniki, gkalfas@csd.auth.gr

S. Papaioannou, Aristotle University of Thessaloniki, sopa@csd.auth.gr

Technical Manager: G. Lymperopoulos, COSMOTE, Greece, glimperop@cosmote.gr

Innovation Managers: R. Magri, Ericsson, Italy, roberto.magri@ericsson.com

E. Kartsakli, Iquadrat, Spain, ellik@iquadrat.com

Thank you for your attention!
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MIMO RRH

"~ MIMO module #6

OBFN

MIMO module #17,;;:

( WDM: Exploit the

frequency
periodicity of RRs

Single-A OBFN

v Fewer RRs

v' Cost & energy
savings

v' Reduced

\_ footprint /

16x1 single-A OBFN16 A
~1 FlexBox

SHOt' 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. Burlaetal., JLT 32, 3509-3520 (2014)

Single-A OBFN

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

Multi-A OBFN

M. Burlaetal., JLT 32, 3509-3520 (2014) 12



