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HALF-TERM TECHNICAL UPDATES

We are excited to announce that in June 2022 RISE-6G concluded
the half term of its lifespan and operation!

The collective work of the partners has resulted in various
technical contributions, each aligned toward the common defined
objectives of the consortium, moving the idea of Reconfigurable
Intelligent and Sustainable Environments (RISE) a step closer to its
realisation. The technical advancements brought in the field of
Reconfigurable Intelligent Surfaces (RISs) have been orchestrated
under the technical Work Packages (WPs) of the project.

This Newsletter provides an update on the progress, outcomes,
and advancements achieved by the active WPs. The issue presents
an outline of the submitted deliverables from WP2 through WPé6,
along with their aim and scope. WP7 kickstarted recently with the
complete definition of the project's field trials.
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WORK PACKAGE 2

Investigate high relevance
Beyond-5G (B5G) scenarios
and use cases where the RIS
technology can be
successfully exploited.

Identify and define relevant
performance metrics and
target KPlIs.

Perform closed-loop analysis
jointly with the technical
WPs in order to find the most
suitable network
architectures and
deployment strategies which
better exploit the RIS
technology.
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Deliverables 2.1 and 2.3: "Reference system, scenarios and use

cases analysis: final results” (initial & final results)

e An analysis and characterisation of the reference scenarios has
been carried out focusing on the technical challenges and
requirements, as well as achievable performances.

e The use cases detailed have been explored within the project
timeframe with the end goal of field-trial demonstrations.

Deliverables 2.2 and 2.4: "Metrics and KPIs for RISE wireless
systems analysis" (initial & final Results)

¢ Traditional and beyond-SoTA performance metrics and KPls have
been identified and proposed for utilisation from the WPs.

e The following central concepts have been introduced:
o Area of Influence: An area of significant improvement of
wireless connectivity boosted/enabled by the RIS technology.
o Bandwidth of Influence: The frequency bandwidth in which any
wave hitting the RIS gets reflected.
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Deliverable 2.5: "RISE network architectures and deployment
strategies analysis: First results"

e Architectures of networks, environments, and RIS deployment
strategies have been identified and designed.

e The deliverable serves as a harmonisation point between the
intermediate contributions by the other technical WPs.
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WORK PACKAGE 3

Propose an end-to-end
electromagnetic model of
the RIS unit elements and
signal propagation using
equivalent models and full-
wave electromagnetic
simulations.

Design, prototype, and

characterise RIS hardware to

cover different frequency
bands within communication
and localisation applications.

Sound real life RIS-

empowered environments to

develop realistic scenarios;

where channel measurement

will be performed in static
and dynamic multipath
conditions.

LEAD BENEFICIARY
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RIS Modelling, Design, and Characterisation

RISE-6G

Deliverable 3.1: "Preliminary RIS model and measurement
campaigns"

* An electromagnetic RIS/unit-cell model has been proposed.
e The "reconfigurable" channel has been modelled.

e Design and prototype proposals have been developed for
metasurfaces in a large frequency range.

e A system level abstraction has been provided as well as a
characterisation of the control logic.
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Deliverable 3.2:
characterisation"

"RIS designs, and first prototypes

¢ A focus has been given on the main technology challenges related
to the design and prototyping in a large frequency range.

* Reports on the principal methodologies for characterisation of
metasurfaces and control operations have been prepared.

¢ The RIS design has been based on different core technologies from
simple p-i-n diodes to more complex MEMS or varactors.

Equivalent circuits for the ON and OFF
States of the p-i-n diode

Z{:> szlﬂ

(b
ON - Forward bias state



https://www.linkedin.com/in/julien-mascolo-526a971b4/
https://www.linkedin.com/in/julien-mascolo-526a971b4/
mailto:raffaele.derrico@cea.fr

WORK PACKAGE 4 RIS for Enhanced Connectivity E
and Reliability

Deliverable 4.1: "Deployment and control strategies of RIS-
Propose network based connectivity" (intermediary specifications)

architectures and ¢ Results have been presented that focus on different network

deployment strategies architectures, KPls, control, and signalling strategies.
including RIS control signaling

for enhanced connectivity. e The best strategies for RIS deployment have been detailed,

considering both autonomous operating and controlled surfaces.

Explore the fundamentals of
communications for RIS-
empowered systems.

Develop protocols and
methods for RIS control and
resource allocation to
support high reliability,
coverage, and low-latency.

Deliverable 4.1: "Multi-user techniques and connectivity of RIS-
based communication and mobile edge computing”
(intermediary specifications)

Establish joint resource
allocation and offloading
strategies to unlock seamless,  Specifications on performance limits in RIS environments have
reliable, distributed, and RIS- been reported, accounting for realistic channel models and control
empowered edge computing overheads.

SEEVICES: ¢ Algorithms have been developed for control signalling, channel

estimation, and resource allocation.

e The effects of network resilience, energy efficiency, and joint
communication and computation with latency-constrained edge
services have been considered.

Xlx)cal gradient _ _
@ LTi-aia
E Local gradient Wi -~

LEAD BENEFICIARY b

xlnculgidoicm



https://www.linkedin.com/in/julien-mascolo-526a971b4/
https://www.linkedin.com/in/julien-mascolo-526a971b4/
mailto:raffaele.derrico@cea.fr

N\

WORK PACKAGE 5 RIS for Enhanced Localisation and Sensing é

Deliverable 5.1: "Control for RIS-based localisation and
sensing" (intermediary specifications)

Investigate and propose * Novel network architectures for localisation and sensing have
network architectures, been proposed.

signalling schemes, and RIS
control protocols specifically
designed for radio
localisation and sensing.

* Different KPls, architectural alternatives, RIS control strategies,
and signalling have been covered.

Develop and evaluate novel
estimation, localisation, and
detection algorithms for RIS-
aided localization and
sensing applications.
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Deliverable 5.2: "Algorithms for RIS-based localisation and
sensing" (intermediary specifications)

e Algorithms for estimation and detection in RIS-empowered
environments have been developed and presented.

e The following problems have been trackled:
o Estimation of location-dependent RIS-enabled multipath
parameters.
o Estimation of active UEs and passive objects.
o RIS-enabled simultaneous localisation and mapping.
o Spectrum sensing, Radio Frequency (RF) mapping and
fingerprinting-based localisation.

LEAD BENEFICIARY
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WORK PACKAGE 6

Develop new network
architectures and
deployment strategies with
RIS for improved Energy
Efficiency (EE), reduced
Electro-Magnetic Field
Exposure (EMFE) and
enhanced Spectral Secrecy
Efficiency (SSE).

Investigate sustainable RIS
solutions designed for
improved EE and SSE, as well
as reduced EMFE.

Provide an assessment of the
KPI values achieved in RISE
networks.

LEAD BENEFICIARY

RIS for Enhanced Sustainability and Secrity fesk

Deliverable 6.1: "Network architectures & deployment
strategies with RIS for enhanced EE, EMFE, and SSE"
(intermediary specifications)

e Results have been provided for network architectures and
deployment strategies for enhanced EE, EMFEU, and SSE metrics.

e The impact of the presented solutions for RIS-empowered
environments for the relevant metrics of the WP has been

ined
examined.
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Deliverable 6.2: "Sustainable RIS solutions design for EE, EMFE
and SSE" (intermediary specifications)

e PHY-MAC innovations and several architectural options have been
designed to reach the target objectives.

* |nnovative schemes have been proposed to optimise the trade-off
between the different metrics.

RIS Proposed Solution:

1) Obtain different level of EMF constraint
with different positions of NIU

2) Jointly optimize the active beamforming
and passive beamforming at the BS and
the RIS, respectively

3) Design various power allocation methods
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Problem formulation:

How to allocate the power between
1) thedirectlink and

2) the RIS-assisted link

with EMF constraint on NIU being NIU
considered?
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