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IS E E_éG INTEGRATED SENSING, ENERGY AND COMMUNICATION FOR 6G NETWORKS

* Beyond joint communication
and sensing
e Definition & development of

Joint Communication,
Computation, Sensing, and
Power transter (JCCSP) unified

radio paradigm
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Use Case: 6G-enabled/supported Aerial Corridors

JCCSP-oriented passive and active anfennas solutions with
intelligent reconfiguration capabilities

JCCSP-optimized Physical Layer design

JCCSP-enabled cross-layer schemes design

Positioning with MEC support using 6G and UAVs nefwork.
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iS E E_éG In a Nutshell

ISEE-6G proposes:

investigation, definition, and development of a Joint Communications, Computation, Sensing and Power
harvesting/transfer (JCCSP) unified platform accompanied with all supporting elements of the proposed
solution in the future 6G protocol by integrating, exploiting, and supporting 6G key enabling
technologies.

The framework focuses on:
 novel passive and active antenna solutions with intelligent reconfiguration capabilities;

» jCCSP-optimized physical layer design including waveform design and analysis, frame structure design, pre-coding/lbeamforming with
respect to the Open Radio Access Network (ORAN) architectural paradigm;

* cross-layer schemes under the new capabilities (scheduling for JCCSP) and integrating |CCSP in the service-oriented architecture with
introduction of new functionalities (enhanced positioning and topology management) towards a cell-free 6G network.
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Main research axes and domains

Communications

Sensing

-

Offloading

Power Transfer

UAV and Aerial platform specifiEities
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Physical Layer Design
Radio Propagation |~ | | System Level evaluation MEC-supported EGNSS + NTN
Antenna + RIS Precoding Scheduling for JCCSP, e +
Design WS:::;;m Beamforming Multiuser Access Positioning Emergency Response

Full-Duplex
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ISEE-6G Layered Architecture

Aernal Commidor + Emergency Responce + UAV-supported
loT

WP5 Positioning and Loclization

MEC support + Computation

offloading + JCCSP as a Service Caching

Scheduling in JCCSP

Framing and Multiple Access (incl. RSMA/NOMA)

WP4
Waveform Design PreCoder - Beamforming
Hybrid beamforming - Tx/Rx isolation - Analog RF
Antennas and Intelligent Surfaces
WP3
Channel characterization

~  Application

= MEC support

- Medium Access

» Physical Layer

~ Antenna and Analog

} Medium
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UAVs (and corridors

UAVs with multiple roles in 6G:

Contributors for the “cell-free” 6G paradigm in conjunction with
multi-dimensional antennas, reconfigurable intelligent or
holographic surfaces,and more — providing exceptional
beamforming capabilities in the three-dimensional (3D) space.

Support next generation of backscatter communication.

Energy harvesting and are expected to become the means for
wireless charging.

Means for designing energy efficient communication systems and
green communications in general offering new 3D tools for radio
planning and optimization, as well as enabling energy-efficient
relays.

Flying mobile edge computing devices servicing low-end devices
under the massive connectivity loT paradigm.
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Overarching Objective

ISEE-6G proposes a holistic layered architecture that investigates, for the first time, Joint
Communications, Computation, Sensing and Power transfer

* from radio channel and the reconfigurable, intelligent antenna to

* the UAV-supported applications focusing on accurate localization, Public Protection and Disaster
Relief (PPDR) and IoE.

Following a bottom-up methodological approach with continuous verification, iISEE-6G
validates the developed technologies through:

* simulation;

* laboratory, clean-room experiments (with hardware-in-the-loop),

* and two large-scale PoCs in testbed facilities.
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Objectives

ANAD To measure and characterize the JCS-radio propagation
channel (focusing on mmWVave and aerial platforms).

-W— To design and evaluate waveforms for JCCSP.

To design, fabricate and measure antenna systems and
reconfigurable surfaces for the iSEE-6G use cases.
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To investigate beamforming schemes (hybrid, widely-
distributed, aerial-supported) for the contradicting
requirements of the JCCSP concept.

multiple access schemes (orthogonal or not) for the JCCSP

@ To investigate new framing schemes, new scheduling and
paradigm.

Co-funded by
the European Union




To investigate system-level energy efficiency
in the JCCSP context considering MEC support

To develop wireless edge caching schemes and techniques
to support sensing or power related information exchange

((‘l))) To develop a MEC-enabled system

for enhanced positioning and mapping.

% To develop Al-enabled collaborative positioning algorithms
fusing also information from EGNSS.

m To integrate the new services to

an emergency response collaborative platform.
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Proof-of-Concept experiments

iy

5G IASI LAB

-

SGLAB BUC

o
DG Computing(G90)

5G
BBUS/RRUs

NX-05 L2/13 NX-OS L2/13

IPFABRIC nxosians  nxosi2/is

AUSF UDM ¥
I l ’

l oo

LCM Blueprints

Catalogues

AMF SMF , NFV/VINFs [ MicroServices il Applications
sGCore(Rels) 1 |  m

E2E Orchestration 9
Automation Jenki
Autonomous Networks OIS ANSIBLE
| Presentation Dashboard |
Bl = e R
|pmm“n¢ BIG Data GCP 7
r_'-_"'_'-_'-;-_-_'-_"-_ﬁ-;-'_‘-_' e
)
| c™M M Location |
|
)
( [ coresa || Rran || Network || 1aas caas || SGDevices ||
| :
_ |
|E2E Monitoring(Profiling) Data acquisition layer |




Anx guestions?

®  Contact details:

®  Christos Economopoulos - IMST

" christos.oikonomopoulos@imst.de

= Assist. Prof. Konstantinos Maliatsos - UPRC

" kmaliat@aegean.gr

@ www.linkedin.com/company/isee-6g/
https://twitter.com/iSEE_6G

EE-6G
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