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Introduction to Dutch National Initiative on 6G

The webinar will provide insights in the 6G research activities in the
Netherlands. The individual presentations will answer the following questions:

* The scope of the activities in the Netherlands including the specific research
focus, achievements so far, and further planned deliveries

« The different organisations active in the 6G national initiative and their role

» The capabilities of the partners involved in FNS and their possible
participation in the upcoming SNS-calls
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Colin Willcock — Chairman 6G IA
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Introduction to the Dutch
6G Future Network
Services Programme

Paul Wijngaard — Alliance Director



Building a strategic knowledge position for the Netherlands (and Europe)
in development and applications of next-generation communication networks (6G)

Strengthen future earning capacity of BV Netherlands,
by becoming a leader in development of intelligent components and networks,
and their application in most important sectors of Dutch economy

Central core values:
Reliability, Sovereignty and Sustainability
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PL1 Intelligent components

Highly efficient transmitters

JCAS
OTA testing

Optical-enabled wireless

PL2 Intelligent networks

Architecture design
6G DevOps & digital twin

Al network automation

PL4 Strengthen ecosystem

National 6G testbed

Standardisation

Supporting spin-offs, start-ups, SME

Human capital agenda

Policies and regulations

PL3 Leading applications

Transport hubs
Remote surgery
Smart grids

Wireless detection

Wireless factory

E-commerce platform
Digital sports
XR retail
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1. The FNS chain at work

1.a Lasting commitment consortium partners €20 mio private investments / 90% partners

1.b Requirements broadly supported by consortium Approved by 100% of partners involved in the subject
1.c 6G Testbed baseline with connected locations 3 locations (Groningen — Delft — Eindhoven)

2. International positioning and standardization

2.a International knowledge position 30 (scientific) publications

2.b Promotion internationals standards Influence in 3 international forums (e.g. 3GPPP)
2.c Patentportfolio 15 patents submitted

3. Human capital

3.a Amount of PhD'’s hired by FNS consortium partners 50 PhD'’s hired

3.b Effort R&D staff in FNS 300 manyear spent on FNS tasks

4. Development of new products and applications

4.a Prototypes intelligent components 5 prototypes hardware

4.b Modules DevOps platform Blueprint plus 4 software modules

4.c Proof-of-concepts leading applications 7 sets of requirements — 2 proof-of-concepts

5. New economic activity and production

5.a Startups and spin-offs FNS 12 (potential) startups acquire ticket in TTT call

5.b SME companies potentially interested in open calls FNS Phase 2 100 SME companies have intention to subscribe




* *

* *
* *
***
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Research on Intelligent
Components in Radio
Access Networks

Prof. Dr. Ir. Bart Smolders — full Professor TU Eindhoven
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Altum RF

* Fabless high frequency semiconductor company based in
Eindhoven, the Netherlands

Focus on high frequency GaAs and GaN MMIC for 6G Firstresults; bigh poweramp ffier for £ band.
telecom applications, such as high data rate backhaul, and
non-terrestrial networks (NTN)
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Participating in Future Network Services (FNS)
Partner in PL 1: Intelligent components

Investigating new amplifier and other high frequency
components for high frequencies
83 84

Working closely with TU/e and other partners in FNS Frequency (GHz)
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Tracking radar applications

Commercial 5G beamforming ICs

Fast electronic beamforming

Power amplification

Small-scale demonstrator

Realized & measured
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WP1.3 Over-The-Air (OTA) Antenna Testing

6G software antennas behave as 'black boxes', converting bits to electromagnetic waves and vice versa.
Unlike 4G and 5G, 6G components lack connectors, challenging testing methods. In response, WP 1.3
aims to address these testing challenges by enhancing OTA testing techniques. Additionally, the work
package seeks to improve 6G propagation channel models and coverage by leveraging Reconfigurable
Intelligent Surface (RIS) systems ..

Tasks

The project includes four tasks:

- defining OTA test specs for 6G components;

- devising efficient test strategies for software antennas
with millions of settings;

- creating accurate 6G propagation channel models;

- developing RIS structures to enhance coverage.

Partners:

Deliverables
TU/ UNIVERSITY OF The project's deliverables include specifications and

TECHNOLOGY

U prototypes. Specifications will be developed by all partners,
while prototypes include an OTA test facility for software
antennas, RIS systems, and an upgraded channel sounder
for 6G. Demonstrators consist of an OTA test facility and RIS

systems for NLOS communication.
FNS |66




WP1.3 example: Reverberation chamber with extended
measurement capabilities between 18 T 140 GHz

« Total radiated output power

. * Receiver gain
« Power Spectral Density J

* Linearity
« PAPR

« 1IP3, 1IP2, P1dB
« 1IP3, OIP3, P1dB - Efficiency

« ACPR,ACLR

« Power-added efficiency
» Drain efficiency

« Power gain

» Spectral regrowth

« intermodulation products
« Radiated in- and out-of-band emissions
 LO leakage

« Harmonic distortion

« Chirp rate/linearity
=

« Harmonic distortion
* In- and out-of-band emissions
e Etc..

More functionalities to be released in future
on the same hardware platform.

ALTUM RF NP FNS |66]
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Research on Intelligence
in RAN and core networks

Prof. Fernando Kuipers — Professor at Delft University of Technology (TU Delft)
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Extomal reviewers
Drssemination level
Status of the document
Version

File name

Contractual delivery date

Dolivery date

PL2 Initial Specifications

Anup Bhattacharjee
Femando Kulpers

Document properties

[ANS6G_20240930_MS2.1.1_Specifications

PL2 Requirements

w21

Anup Bhattacharjee (TU Deift) and Fernando Kuipers (TU Delft)
Arup Bhattacharjee (TU Delt), Fernando Kuipers (TU Delft),
Giovanri D/Amore ($e¥oight il Jarsen (VU Amsterdar),
Cousaaoacisnn (), bvies Avosci (Wb, 50 Bavbeo
(UT), Frans Baolspo,(SURF), Robert Giousid (ISRD), Jan van

BossRCHUR(AMS-DX), Vincent van Begk (Sobdoity), Joon b
(o)

Kivoa Le (TU/e), Chang L (TUie), Kishor Josh (TUe), Kallol
Das, Lupeo Jorguseski (TNO), Jon van Boesscholen (ANS-5
Goert Kalsgs (KPN)

Internal

V1 complete

10

FNS6G_20240930, MS2.1.1_Specifications. v1.0.docx
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Continuum ' R R R R 81 R R

OpenTAP T RSN \
KORA

T |camara
edge cloud APls

AppBundle
Infrastructure management
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Data Management

! Lang-larm data
Functional Models management

Short-term data
R TAQEMmEn]

Basic Models (HW + SW)

High-fidelity \ Lowr-fidelity \ ‘ \ L
simulalor simulator ML Model N Visuakzaton

Software Layer

Dreployead Compaute N
Software Managamen

Radio | Metwork \ Storage
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T2.3.1 Network program synthesis,

configuration & verification

17}

T2.3.4 Automated
telemetry & reporting

1

Edge to Cloud
Continuum
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T2.3.3 Real-time
in-network operations
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: 3 Programmable Data Plane Layer

Infrastructure InfraNF-CPs

Mgmt Layer (IML) D [:] D D

Cluster
Orchestrator
(VIM)

.
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Physical Infrastructure Layer
_ Tfanéport
Network -

ASICs
TECER
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6G offers Iong term competitive advantage in digital stratele

i

Smart Grid mteractlve Transport Hub .

bU|Id|ng

f

Leverage 6G sensing & localization data Sl Leverage 6G sensing & localization data
to train Al (IPR) & into platform to improve XR platform

Leverage connectivity & detection to ensure

N Leverage substation data into EMS platform :
X safe flight of drone platform & U-Space

to optlmlze energy network

6G Wireless Factory Image Guided Therapy

ub
Access data inside machine with lowcode Integrate all medical equipment of office- Exercise & gaming ad hoc public events Leverage deeper access 6G network to
platform to improve productivity based clinic into platform for one user exp with body tracking & rendering platform @improve E-Commerce platform experience




CRITICAL
COMMUNICATIONS

66




hoogspanningslijn

COMFOREST

s

.........4... """""P

L

0
.
-

Congestion management** <30 sec %
Digital Fuse* <5

lokale
hoogspanningslijn

&rrenner |

ondergrondse ondergrondse
middenspanningskabel kabel

M]-uﬂ,\.‘@w
—

L

*

66




66

|
|



Calibrated Cartesian he

ap, with lane overlay

66




Commercial Product
Catalog & CPQ

Technical Product
Catalog

Commercial Order
Management

Technical Order
Management

Content Management
System (CMS)

Charging
& Billing

& more

Customer
Master
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Exergaming

Active Esports Arena: Uniting Motion Capture Tech. No noticeable delay, just seamless real-time body
tracking. Jump, crawl, and bend in a virtual world. Combat youth sports dropout rates with immersive,
active XR gaming.

Bridging the Gap: Active Esports Arena

The challenge of engaging youth in physical activity, especially

among 14-16-year-olds facing rising sports dropout rates, is

met by integrating physical movement into gaming via wireless

technology. This bridges gaming with physical activity,

addressing inactivity while also enabling future training,

prevention, and educational efforts. _
visual

Inspiring Sports Participation

School competitions demonstrated remarkable efficacy in

encouraging movement without participants even realizing it.

The impact was so significant that 25% of non-sporting

attendees sought trial lessons at local sports clubs afterward,

Inspired by the talent-focused program implemented during the

intervention.




GEASSDCIEERDE

ATk T AT

INNO "= /£ “LAB


https://innobeweeglab.nl/wp-content/uploads/2022/10/Rapportage-Active-Esports-Arena.pdf
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Experimentation facilities
within FNS

Floris Drijver — Work package lead, FNS












Why Is a 6G Fieldlab different?

Timing

’ Maturity of technology

[
R[] E

Avallability of Equipment
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innovation
center
connected
solutions
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LEAD: Floris Drijver (TNO)

PL4.1 National 6G testbed

T4.1.2
Stimulating innovation
LEAD: Bin Hu (TU Delft)

» Activate and connect SMEs

» National SME funding scheme
via RVO - WP 4.3

» Supervise companies with their
experiments

» Actively connect and bring
together regional field labs

» Develop communication tools

» Knowledge sessions, webinars,
annual FNS networking event

T4.1.3
Roadmap development
LEAD: Pascal Heijnen (TNO)

» Technology roadmap &
service roadmap

» Knowledge library of 6G
use cases

66




Test site X

Test site
Groningen

Data service

Test site
Amersfoort

Test site
Eindhoven

Mobile
set-up

66







FUTURE
NETWORK
SERVICES

Q&A






	Dia 1
	Dia 2: Introduction to Dutch National Initiative on 6G 
	Dia 3: Agenda
	Dia 4: Introduction
	Dia 5: Introduction to the Dutch 6G Future Network Services Programme
	Dia 6: Ambition 6G Future Network Services program
	Dia 7: With €315 Mio, substantial investment in creating a leading position for the Netherlands in 6G
	Dia 8: The FNS programme aims at building out existing Dutch strengths and also developing new ones
	Dia 9: 60 partners covering entire value stack
	Dia 10: Program Lines and Work Packages
	Dia 11: Program Lines and Work Packages alignment
	Dia 12: KPI Framework
	Dia 13: SNS R&I Work Programme 2025  Netherlands 6G FNS partners interest to participate in R&I consortia
	Dia 14
	Dia 15: Research on Intelligent Components in Radio Access Networks
	Dia 16: Program Lines and Work Packages: Program Line 1
	Dia 17: The PL1 team represents the strong Dutch market
	Dia 18: Visual System Concept
	Dia 19: 6G Radio
	Dia 20: Software Antenna
	Dia 21: WP1.1 Highly Efficient Transmitters
	Dia 22
	Dia 23: WP1.2 Joint Communication and Sensing (JCAS)
	Dia 24: WP1.2 Joint Communication and Sensing (JCAS)
	Dia 25: WP1.2 Example First proof of 60 GHz mmW IP at NXP
	Dia 26: Active Ka-band Transmitarray
	Dia 27: WP1.3 Over-The-Air (OTA) Antenna Testing
	Dia 28: WP1.3 example: Reverberation chamber with extended measurement capabilities between 18 – 140 GHz   
	Dia 29: WP1.4 Optical - Enabled Wireless Communication Networks 
	Dia 30: WP1.4 Example: Highlight 1: World Record on FSO link
	Dia 31: Research on Intelligence in RAN and core networks
	Dia 32: Program lines and work packages: program line 2
	Dia 33: The PL2 team combines a strong scientific foundation with a strategic business perspective 
	Dia 34: PL2 system overview
	Dia 35: Various relationships between WPs & PLs
	Dia 36: PL2 tasks
	Dia 37: WP2.1: requirements, architecture & integration
	Dia 38: WP2.2: 6G DevOps platform & digital twin
	Dia 39: 6G DevOps platform (T2.2.1-3)
	Dia 40: Example: declarative infrastructure management (Solvinity & VU) 
	Dia 41: 6G Digital Twin (T2.2.4-6)
	Dia 42: Example: digital twin for testing (Keysight & TU/e)
	Dia 43: WP2.3: AI-assisted networking
	Dia 44: WP2.3 tasks
	Dia 45: Example: Oakestra      (TU Delft) + IML (Ericsson & UvA)
	Dia 46: Sneak Peak Research on 6G leading applications and verticals
	Dia 47: Research dreams do not pay bills, global business impact does
	Dia 48: PL3 connects vertical / application requirements to 6G
	Dia 49: The team is characterized by Dutch entrepreneurship
	Dia 50: Eight diverse 6G use cases for development & testing
	Dia 51: Our efforts leverage existing hubs of innovation
	Dia 52
	Dia 53: Transport Hub – status update ~500 days
	Dia 54
	Dia 55
	Dia 56: Wireless Detection Loops – status update ~500 days
	Dia 57: eCommerce Platform for 6G telco’s 
	Dia 58: Exergaming
	Dia 59: Exergaming
	Dia 60: XR Retail
	Dia 61: Experimentation facilities within FNS
	Dia 62: Fieldlabs / 5G facilities
	Dia 63: From 5G to FNS 6G Fieldlabs
	Dia 64: Why is a 6G Fieldlab different?
	Dia 65: Why is a 6G Fieldlab different?
	Dia 66: Why is a 6G Fieldlab different?
	Dia 67: WP4.1: 6G Testbed
	Dia 68: This work package has been divided into 3 tasks
	Dia 69: Testbed locations located throughout the Netherlands
	Dia 70: Milestones and Deliverables of Phase 1
	Dia 71: Q&A
	Dia 72

