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IDLab @mr iWiNe — Intelligent Wireless Networking
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Usage and A viable candidate for wireless TSN New capabilities

management of new *  High data rate for fast Tx beyond
features is left open. *  Natural extension of IEEE 802.1 TSN communication

such as localization

*  New features addressing TSN needs
Complex to assess

real-life impact at
design time.

*  Cost-effective, lightweight architecture & sensing.

J No indoor environment without Wi-Fi

* Can runin local licensed spectrum
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R&D & SOLUTIONS
USING COTS HW

COTS chips follow
standardization. They
behave as a black box
with limited control.
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R&D USING
SIMULATIONS

Partial answers when
relying on overly
optimistic models and
ignoring HW constraints.



Specialized and
customizable Wi-Fi
innovation platform
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Customizable Wi-Fi running on system-on-chip FPGA platforms
From digital baseband to Linux driver

High-end FPGA platforms are used in commercial products
Linux: driver & low-level SDR control }\

Single chip, combining
radio/network/application processing

High-speed on-chip bus: ping RTT of
300ps (vs Ims in COTS Wi-Fi)

Reprogrammable hardware allowing [ e
full low-level customization

Filed patent: Communication Hardware Virtualization

Baseline openwifi implementation: subset of Wi-Fi features available under AGPLv3 (https:/github.com/open-sdr/openwifi)

Selected standard-compliant + advanced pre/non-standard (TSN) features: available via subscription model
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https://github.com/open-sdr/openwifi

Advanced non/pre-standard features

® Time synchronization with < |.5 ps accuracy
i B8 Flexible gating & over-the-air scheduling
WI reless TS N o{» Low-level (time-aware) configurability
A~ Impactless bootstrapping
Controller =0 Seamless mobility with determinism
P — B2 In-band telemetry
-I-_I_-I- UI Micro-services-based network controller (management, monitoring...)
000 —— ur  User interface
Technical PoC
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Filed patents

2. Device and Method for clock synchronisation in a wireless network
3. Impactless association in a wireless time-sensitive network

4. Impactless hand-over in a wireless time-sensitive network
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End-to-end guarantees
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Mission-critical communication

Al/ML-based Technology Recognition
& Traffic Characterization

(4G/5G resource sharing,
interference avoidance,
flexible unicast/multicast...)

Advanced security solutions —
Channel State Information (CSl) fuzzing
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Technology recognition
LTE data NR data

Al/ML-based Radio Resource Management m £
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Wireless transmitter

CSl fuzzer @
Packet — PHYTx — Artificial channel

Unknown to unauthorized user

IMECs portable-UE
5G COTS UE

A—L

Enwronment channel

o
IMEC’s portable-5G
5G SA O-RAN gNB

Wireless receiver

PHY Rx —> Packet

Channel estimation of €+ @
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Research infrastructure: industrial loT Lab

‘TSN

L - Time-Sensitive Networking

N3
Context-awareness loT - Edge - Cloud
@ Gy A |
vital sign monitoring occupancy awareness &
Breathing and heartbeat people counting H - - I 40 GPUS
< = 1000 CPU cores
.e,j W GPULAB
gesture recognition activity re;ognition object detection
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Relevance for SNS calls y
Openwifi TSN

, 4

SNS-2025-STREAM-D - SNS Trials and Pilots (T&Ps) Wireless time-sensitive networking enablers for industrial
Vertical: industry/manufacturing (incl. robotics) automation and (collaborative) robotics

SNS-2025-STREAM-B-01-01: Advanced Architectures * Simplified architecture for NPNs that better integrates with IT

Systems and Technologies infrastructure (and |IEEE tech)
Area |:simplification of the architecture * Convergence of Wi-Fi’s architectural simplicity and 3GPP

STREAM-B-02:Wireless Communication Technologies
and Signal Processing * |EEE and 3GPP coexistence (in licensed & unlicensed spectrum)

Coexistence/sharing with other communication systems * Wi-Fi radio access and O-RAN compliance
disaggregation in RAN

STREAM-B-04-02: Reliable Services Operation * Deterministic end-to-end communication and computing
Service technologies for time-sensitive and * Real-time performance insights and application-network
computationally intensive applications integration
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embracing a better life
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