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pre VIO us ® Hybrid integrated photonics-
experlence from baS-Ed-THZ generation. )

. ® Hybrid integrated photonics-
H2 020 prOjeC TS based THz detection

* High-speed photodiode-based
mmW/THz transmitter
e 2D transmitter antenna arrays

* Waveguide-integrated
photoconductive-based
mmW/THz receiver

® D-band propagation and
channel modelling

® Beamforming and tracking

® Reconfigurable Intelligent
Surfaces and beamforming

® Blockage and misalignment
in D band BF

® Baseband processing

* 300 GHz regime
propagation and channel
modelling

* Pencil Beamforming
algorithms and
impairments

* Pencil beamforming MAC
and multiple access
schemes

* BF codebook design

® 5G Core with network slice
manager

* 3GPP Service based
architecture with 5GLAN and
TSN modules

* SDN controller integrated to
network slice manager
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Project Focus

Enabling the Fiber-over-the-air Concept

TERA6G aims to the development of wireless links with Terabit-per-second data throughput capacity,
using hybrid photonic integration technology advances fo develop disruptive wireless transceivers
providing:

Tera6G Tera6G

remote node Central node
/ Mult frequency tunable BH (micro BB pool on macro node)
D/W/THz band FH (micro BB pool on central aggr. site)
wide BW beams e BH (each site with RRH+BB)
w/beamforming/steering
Antenna

« Agility: Ulfra-wide bandwidth (up to 30 GHz per
channel, handling any modulation scheme) and
confinuous frequency tuning of the carrier
frequency from 30 GHz to 450 GHz, reaching into
the Terahertz (THz) range.

Access bands Radio Access
2 remote node
Antenna
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« Scalability: Development of scalable Multiple- , 8  ahaulfronthau
Input/Multiple-Output (MIMO) capable of handling e capanding o 62U pol ot -
a large number of beams with 2-dimensional . ///,l fiber
antenna arrays with beamforming and beam- ',;,’«"' BEUICUDD ool Topt
steering,

Y

- Reconfigurability: TERA6G modules frequency _ /

agility and number of available wireless pencil- %ﬁ \11::: S

beams unlock implementing a variety of functions,
from wireless data ftransmission to channel
sounding and radar ranging.
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Project Objectives

e Scalable multi-MIMO Blass Matrix Transmitter module e Scalable multi-MIMO incoherent multi-band Receiver
handling up to 4 beams transmitted from a 2D array with 16 module handling 4 beams with 4 different LO oscillators
antenna elementsin a 4x4 array. received at a 4x4 antenna array.
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e Reconfigurable transceiver modules, capable of implementing
different independent functionalities on each beam.

. SNS JU Webinar | 6 March 2023, online | 4

A A A



Project Objectives

Hotspots at Champs-Elysées, Paris

e “Fiber over the air” and THz smart management, integrating THz wireless technologies and
systems, and designing Network Functions allowing their management as part of nefwork
slicing functionality aiming at dynamic aufomated management of multi-beam wireless
system resources, fully programmable end-fo-end orchestrated communication networks.

e Dynamic networks based on adaptive, energy-efficient,
multi-beam nodes, developing methods and algorithms to
maximize system energy efficiency adapting dynamically

physical layer resources. -
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