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APPLICATIONS

THROUGH HYPER DIVERSITY IN
ENERGY EFFICIENT RADIOWEAVES
TECHNOLOGY

Message from the Coordinator

The intention of this Newsletter is to open a new communication
channel to provide news on the project progress and to discuss on-
going topics relevant to REINDEER. This newsletter is intended for
internal and external project partners, stakeholders and all other
interested bodies. For more detailed information about the project,
we invite you to visit our project website, which is constantly updat-
ed with the latest project related news. The project has successfully
started with a virtual kick-off meeting in January 2021. The event
was coordinated by TECHNIKON, with the main purpose of verifying
plans and matching team members with first activities and to build
the foundation for further collaborations.
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REINDEER Overview

REINDEER intendsto develop “RadioWea-
ves” technology: a new wireless access in-
frastructure consisting of a fabric of dis-
tributed radio, computing, and storage
resources which functions as a massive,
distributed antennaarraywithembedded
processing. The aim is to develop a new
smart connect-compute platform which
1) offers an unprecedented capacity that
is scalable to quasi-infinite, 2) operates

with perceived zero latency, and 3) ena-
bles interaction with an extremely high
number of embedded devices. Protocols
and algorithms will be developed in or-
der to establish novel resilient interactive
applications that require ‘real-time’ and
‘real-space’ cooperation, for future roboti-
zed industrial environments, immersive
entertainment, and intuitive care.

Past Events

REINDEER Kick-Off
Meeting

25-26 January, 2021
ONLINE

The Workpackages in REINDEER

Analysis of future interactive applications, detailed technical require-
ments, propagation modelling, and assessment of achievable gains

This WP delivers technical requirements for the activities in WP2, WP3 and WP4 and
providesthepropagationmodels. The consortiumhasidentifiedandanalyzedthe plan-
ned use cases in detail and defined the main technical requirements for each use case.
Currently the partnersare working on the deliverable D1.1which describes the “Use ca-
se-driven specifications and technical requirements and initial channel model.” This
deliverable provides an inventory of interactive use case specifications, representative
deployment scenarios, technical requirements and KPIs for the four focus domains:

e Adaptive robotized factories, warehouses, retail and logistics

e Immersive entertainment for crowds of people

e Human-machine interaction in care environments, hospitals and assisted living
e  Home automation and smart home systems

It also reports on the particular investigation of the origin of latency in wireless ap-
plications. This analysis aims to comprise thirteen representative future interactive
use cases enabling new services in the mentioned application domains. Also aninitial
channel model, based on existing measurements and models, is included.

Monitoring and real-time
applications

Real-time digital twins
in manufacturing

Patient monitoring with in- .
body and wearable sensors Smart Home Automation
Human and robot
co-working Position Tracking of
Robots and UVs
Wander Detection
and Patient Finding
Tracking of goods and
real-time inventory

Augmented Reality for
Professional Applications

Location-based
Information Transfer

Electronic Labelling

Virtual Reality and batteryless sensors

Home Gaming

Contact Tracing and People
Tracking in Large Venues

Augmented reality Location-based information

AR/VR applications for sport events applications

Type classification of use cases application

5G networks - and
beyond: Technologies
for a new application
era

28-29 January, 2021
ONLINE

1st IEEE International
Online Symposium on
Joint Communications
& Sensing

23-24 February, 2021

ONLINE

REINDEER's 6G vision,
technical enablers
and envisioned chal-
lenges

16 March, 2021
ONLINE

Technikon'’s finan-
cial webinar for H2020
projects

24 March, 2021
ONLINE

MSCA ETN PETER Net-
work Wide Event 2

16 April, 2021
ONLINE



https://reindeer-project.eu/reindeer-kick-off/
http://w-i-c.org/MWM2021/MWM2021_invitation.pdf
https://jcns-symposium.org/legacy/2021/
https://digital-strategy.ec.europa.eu/en/events/5g-ppp-webinar-europe-accelerates-towards-6g
https://vimeo.com/528387638
https://etn-peter.eu/wp-content/uploads/2021/04/PETER_NWE2_Online-Event_April-12-16-2021_Detailed_Agenda_zonder-links.pdf

The Workpackages in REINDEER (continued)

Scalable Protocols and algorithms

RadioWeaves platform: models,
architectures, and topologies for robust cell-free operation

In WP2 the transformative Radio-
Weaves architecture is developed
and the infrastructure topologies are
designed. For the overall success, a
well-balanced co-design of hardware
and algorithms is essential. To kick-
offthis WP, aworkshop was executed
and the study of architectures and
distributed processing was initiated.
Novelterminology fittorepresentthe
new features of RadioWeaves and to
reflect both physical and logical ar-
chitectures has been formulated.

Processing and Signalling for
Energy-Neutral Devices

WP4 covers the support of energy-neu-
tral devices, wireless nodes which ope-
rate without a battery, harvesting their
energy from the RF field generated by
the RadioWeaves infrastructure. Cur-
rently this WP is in its early stages and
work has started on common definiti-
ons of scenarios, devices and related
specifications.

Exploitation, Standardisation

@ Communication, Dissemination,
and Training

This WP encompasses the commu-
nication and dissemination of re-
sults obtained in other WPs to the
scientific community and targeted
stakeholder groups. Further, it will
document each partner’s exploita-
tion outcomes, and document the
project’s impact on European and
international markets and stan-
dards. Within the first months the
project logo, the branding and some
dissemination material (leaflet, press
releases, newsletter, etc.) were desig-
ned. Furthermore, the IT infrastruc-
ture and official project website was
established and social media chan-
nels were activated. The project has
engaged in discussions and outreach
activities with other related projects,
which offers opportunities to streng-
then the impact. Check out the REIN-
DEER project on the Website, Twitter
and LinkedIn!

Within this WP, protocols and signal
processing algorithms are developed
to enable efficient communication
services using RadioWeaves, which
also requires fundamental changes
to the initial access, system informa-
tionbroadcasting, and spatial resour-
ce allocation. Within the first project
months the consortium brainstor-
med on possible solutions for access
in the distributed architectures and
progressed in the direction of energy
efficiency and operation in unlicen-
sed bands.

Experimental proof-of-concept
of RadioWeaves platform and
interactive applications

WPs5 will maximally validate and
demonstrate the technological pro-
gress, therefore the active work in
this WP will start in the second half
of the project. However, preparation
to establish adequate testbeds has
well progressed and strategies for key
functionality, e.g. synchronisation,
is being discussed among partners.
The target is to experimentally vali-
date the main results of the project,
including the overall concept of Ra-
dioWeaves-based networking, com-
munication, positioning, the specific
key technologiesand enhanced func-
tionalities.

Project, Risk and Innovation
Management

WP7 defines the operational ma-
nagement and technical vitality of
REINDEER encompassing manage-
ment components on contractual, fi-
nancial, legal, technical, administra-
tive and ethical levels. Another focus
is to respond to opportunities, which
isaddressed byactiveinnovation ma-
nagement. These activities help to
maximize the benefit to participants,
project stakeholders and the overall
project impact. The collaboration
among partners is very effective due
to successful project management.

Past Events

IEEE International Con-
ference on Communi-
cations

16-20 June, 2021
ONLINE

Smart Networks and
Services Info Session
11 June, 2021

ONLINE

6G Wireless Founda-
tions Forum 2021

1 July, 2021

@ Eurecom, France

IEEE PIMRC 2021
13-16 September, 2021
ONLINE

All past and upcoming
events can be found
on the REINDEER offi-
cial webpage:

reindeer-project.eu



https://5g-ppp.eu/smart-networks-and-services-info-session-eucnc-6g-summit/
https://www.6gwff.org
https://pimrc2021.ieee-pimrc.org
https://icc2022.ieee-icc.org
https://reindeer-project.eu
https://twitter.com/H2020Reindeer
https://www.linkedin.com/company/reindeer-h2020/
https://reindeer-project.eu

The REINDEER Consortium

TECHNIKON

Technikon Forschungs- und
Planungsgesellschaft mbH
Austria [Villach]

Il.u LINKOPING
UNIVERSITY

LINKOPINGS UNIVERSITET
Sweden [Link6ping]

Ty

TECHNISCHE UNIVERSITAT
GRAZ
Austria [Graz]

Upcoming Events

BLO®- Asilomar Conference
5LPBc Lo N .
on Signals, Systems,
BLOOLOC KATHOLIEKE UNIVERSITEIT NXP Semiconductors Austria
Belgium [Hasselt] LEUVEN GmbH & Co KG Gnd CompUters 2021
Belgium [Leuven] Austria [Gratkorn] 3] Oc’rober— 3 Novem—
Belgium [Gent]
ber, 2021
@Asilomar, USA
— Jelefonica
> e
ERICSSON Investigacion y Desarrolio
ERICSSON AB TELEFONICA INVESTIGACION LUNDS UNIVERSITET
Sweden [Stockholm] Y DESARROLLO SA Sweden [Lund]
Spain [Madrid] 25th International ITG

Workshop on Smart
Antennas

10-12 November, 2021
ONLINE

Publications

A Primer on Techtile: An R&D Testbed for Distributed Communica-
@ tion, Sensing and Positioning
-an academic article by Gilles Callebaut, Jarne Van Mulder, Geoffrey
Ottoy and Liesbet Van der Perre.

Physical Layer Latency Management Mechanisms: A Study for Mil-
limeter-Wave Wi-Fi
-an academic article by Alexander MarinSek, Daan Delabie, Lieven De
Strycker and Liesbet Van der Perre.

REINDEER studies
a novel connec-
fivity platform,
with the potential
of making large
enhancements
in terms of cover-
age, throughtput,
latency, reliabi-
lity, positioning
accurary, efc.

Other Media

This quicklook at the REINDEER H2020 project by the technology lead Liesbet
Van der Perre from KU Leuven will give a few details about why this effort is
important not just for the European Union as an industrial competitor but for
the Citizens as well.

Technikon has published this slightly longer video which will deliver an over-
view of REINDEER aimed for the general public seeking more information.

- Joao Vieira
(Ericsson)

Technikon hasrecorded a podcast with technicalleader, Liesbet Van der Perre

from KU Leuven. This first episode presents the scope and reach of REINDEER

O as well as a bit about use cases and challenges. The episode is now available

\_g on all major podcasting platforms such as Spotify, Apple and Google. Visit the
REINDEER web page for the latest.



https://www.kuleuven.be
https://www.tugraz.at/home/
https://www.telefonica.de/
https://liu.se/
https://www.lunduniversity.lu.se/home
https://www.ericsson.com/en
https://www.blooloc.com/
https://technikon.com
https://www.nxp.com
https://zenodo.org/record/5175833#.YTDAE_fitaR

https://zenodo.org/record/5175833#.YTDAE_fitaR

https://zenodo.org/record/5175833#.YTDAE_fitaR
https://www.mdpi.com/2079-9292/10/13/1599

https://www.mdpi.com/2079-9292/10/13/1599

https://www.mdpi.com/2079-9292/10/13/1599
https://omny.fm/shows/euvation/reindeer-1-h2020-project
https://vimeo.com/586283540/7fded54b16
https://vimeo.com/technikon/reindeer-s
https://www.asilomarsscconf.org
http://www.wsa2021.org
https://zenodo.org/record/5175833#.YTDAE_fitaR

https://www.mdpi.com/2079-9292/10/13/1599

