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Keysight Technologies in Europe plays an active role in advancing 6G, AI and Metrology research by collaborating 

with top-tier service providers, vendors, research institutes, and universities. Through partnerships, Keysight 

contributes to crucial EU and government-funded research, as well as innovation and trial projects. These 

collaborative efforts are specifically geared towards facilitating the development and deployment of next-generation 

network technologies and interconnected devices.

Cooperative EU Projects – 6G, AI, Metrology

Pathway to impact 

25 Countries

45 Universities

30 R&D Institutions/Metrology Institutes

35 Network Operators/Industry Leader

80 High-tech Small and Medium-sized Enterprises 

Marie Sklodowska-
Curie Innovative 
Training Networks
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B5G/6G Research Key Themes

01 
Artificial Intelligence

From integrating AI throughout the 

B5G/6G network to validating its 

effectiveness within the same network.

From Physical layer to Security.

Verify and confirm the applicability of 

Digital Twin Technology in B5G/6G 

systems

What is the fidelity of DT? Applicability 

to energy, real deployments…

02 
Digital Twins

Different concepts evolving the 

network to the next level.

FR3, NTN,, UM-MIMO, Zero Touch 

(Test Automation, Root cause 

analysis, Visibility); Security

03
Network Evolutions

Focusing on Validating the Concepts 

by creating testbeds and 

demonstrators

04
Testbeds and Demo

Keysight Confidential
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Testbed

Testbed & demonstrators

Keysight Confidential
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Athen platform Berlin platform

Oulu platform

Malaga platform
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All energy topics, we can measure

All visibility topics across Back-hall and Front-hall, we can measure

All ORAN topics, we can measure

Most AI topics (RIC, network,…), we can measure

• This can also generate the data you need to train your AI

• Xapp testing and deployment also possible

Most deterministic network topics, we can measure

Working on Digital Twin, extract models, deploy…

Quite some Cybersecurity, DevSecOps topics, we can test and attack

Any network scenario, traffic, load, impairment, NTN (emulated and real sat)…

Experimentation with 6G-SANDBOX
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Enabling AI Research & Validation

Training and Validation of AI Technologies to Replace Base Station Receivers
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AI Will Transform the Air Interface AI Will Transform the Network
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UE Rx evolution: Channel Estimation

Encoding
Symbol 

Mapping

Modulation 

/ Waveform
Sync.

Channel 

Estimation
Equalization

Symbol 

Demapping
Decoding

ML ML ML ML ML

ML ML Deep RX ML

ML ML

Transmitter Receiver
5G
The classical architecture

5G-Advanced
ML replaces/enhances 

individual processing blocks

ML replaces multiple 

processing blocks

6G
ML designs part of the air 

interface itself (PHY/MAC)
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6G AI-Based Models Validation Solution

Bitstream 

source

QAM mod

Waveform 

Generator
Waveform 

DecoderUnequalized Data 

Pilots 

Channel Estimation

MMSE

AI-based

Channel 

Equalizer

Performance Metrics (BLER) 

RX Bits

TX 

Bits

Communications-related variables to  AI/ML terms
A. Ground truth = CIR of simulated channel

B. Input = Received pilots

C. Baseline = MMSE channel estimationA

Channel

BC

QAM demod
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Use PathWave System Design for AI-based components training, optimization and validation

6G AI-Based Models Validation Solution

TraditionalReference

1

2

3

4
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gNB Rx evolution

Encoding
Symbol 

Mapping

Modulation 

/ Waveform
Sync.

Channel 

Estimation
Equalization

Symbol 

Demapping
Decoding

ML ML ML ML ML

ML ML Deep RX ML

ML ML

Transmitter Receiver
5G
The classical architecture

5G-Advanced
ML replaces/enhances 

individual processing blocks

ML replaces multiple 

processing blocks

6G
ML designs part of the air 

interface itself (PHY/MAC)

Neural Network Receiver
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6G AI Neural Receiver Design

ORAN Network

Optical

 Splitter

A Lab ORAN network, 

generating UL Signal that 

can be used for training 

and validation of 

6G Neural Receiver.

Signal Studio Generates UL Signal

(Keysight M9484C VXG)

Channel Emulation

(Keysight PROPSIM)

Commercial O-RU O-DU Emulator

(Keysight S5040A)

Ray Tracer 

(NVIDIA Sionna) 6G Neural Receiver

(NVIDIA Sionna)

Setup
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6G AI Neural Receiver Design

NVIDIA Neural Receiver

• Neural Receiver receives live data from 

ORAN Testbed.

• We can see live results converged to 

the precomputed curves.

• Clear gains between NRX and the 

baseline.

• Site-specific training improves 

performance.

•  It works!
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Creation of High-Fidelity Digital Twins to Verify applicability of 

Digital Technologies in B5G/6G systems 

Digital Twin Networks
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What is a digital twin?

• Model: 

• simulation or emulation model 

• mix of software and hardware

• Living (dynamic): 

• model linked with its physical twin 

• digital twin is updated at some regularity

• Keysight’s T&M perspective: 

• test instrumentation & software tools typically 

offer an accurate representation of a single 

technology or interface

• end-to-end multi-technology emulation layer 

required to bind all elements together and 

provide a high fidelity end-to-end digital 

representation

Digital twins: virtual, accurate living models of real-

world systems, based on data collected from several 

sources

Digital twin

Air and space

Weather

3D buildingsTerrain

Propagation

Antenna design
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De-risking Feature Deployment with Digital Twins

Calibration, validation, AI data generation….

Virtual Physical

Component & System Design, Lab-to-Live

Keysight Digital Twin

AI/ML
optimization 
applications

End-to-end 
performance 
optimization

Optimized 

solutions for 

deployment

Data

Use Cases

• Smart cities

• Private networks

• Industrial IoT

• Emerging 6G applications: Metaverse, etc.

• Cyber security

• Energy efficiency
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Reproducing the measurement campaign 

in EXata for different scenarios

• picocell (3.5 GHz, indoor)

• microcell (3.5 GHz, outdoor)

• mmWave (26 GHz, outdoor)

Compare the output of Exata to the real 

measurements

Adjust the prediction of EXata by 

modifying different parameters such as 

propagation model, etc,  

AdaByron Building

Measurement scenario 

Validation and Calibration of Digital Twin
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Integrating of Siradel Ray Tracing tool in EXata Digital Twin tool

AdaByron Building

Real Measurements

Calibration of Ray Tracing based on the 

real measurements 

• Adjusting the propagation models for 

different scenarios 

Integrating the Ray tracing in EXata: 

• Increase precision of EXata 

• Collecting more KPIs related to physical 

layer and propagation environment
Ray tracing simulation 

Validation and Calibration of Digital Twin



20

Calibrated Digital Twin of Calle Marques de Larios

• Creating a calibrated Digital Twin reference environment of a busy city street

• Full ray tracing characterization for FR1, FR2

• Full network characterization

To be used for

• Deploying virtual technologies

• Deploying real technologies

Applying Digital Twin to Malaga City Center
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Calibrated Digital Twins based Measurements

ORAN: High Fidelity Digital Twin of an ORU

UEs DN5G-COREO-DU O-CU

RIC

O-RU

DIGITAL TWIN REALM

Fronthaul Midhaul BackhaulRFDU-SIMO-RU

a) “Digitalize” System Under Test

Power Analyzer
c) Consume the Digital Twin model

b) Create a High-Fidelity 

measurement based 

Digital Twin model

(RF, Energy, Tput, etc)

AI/ML Enabled

Internal Program
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6G focus on energy efficiency (network and device side)

• Today we have the capability to extract digital replicas 

of a UE based on measurements:
• The device connects to power analyzer and base station emulator

• The device is automatically tested to extract KPIs and fed to a 

digital twin model

• The model is then used to predict battery lifetime under varying 

conditions

• We are already working on exploiting this know-how in 

network components, such as O-RU

Predict 5G & 6G network energy efficiency

Measurements KPI extraction
Digital Twin 

model

UE 

KPIs example
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Network evolutions

Keysight Confidential
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• FR3 to sub-THz channels

• NTN & capacity

• Cell-Free mMIMO

• UM-MIMO (no slides)

• Zero Touch

• Test Automation 

• Root cause analysis (no slides)

• Visibility (no slides)

• Security

Network evolutions
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FR3 & SubTHz Channel models

Communications 

channels have become 

increasingly complex

FR3 and sub-THz needs 

further characterization & 

standardization

PROPSIM & PROPSIM 

Geometric Channel Modeling 

(GCM) software 

simulate/emulate user-defined, 

dynamic complex 3D radio 

channel conditions including 

multipath, pathloss, blocking, 

doppler, noise, interference 

EXata with scenario player

PROPSIM GCM



26

Channel sounding work from FR3 to Sub THZ
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NTN: Massive Cellular Network Satellite Access analysis
Contribution on 6G for the deployment of satellite networks in the paradigm of non-terrestrial networks (NTN)

Objectives

• The project pursues the contribution of 6G for 

deploying satellite networks in the non-terrestrial 

paradigm.

• Assume satellites are mainstream in 6G

• What’s the impact when there is a massive 

number of devices connecting at once? (mMTC 

applied to satellites)

Expected Outcome

• Learn more about the future usage of Satellites

• Create a reference setup



28

Massive Access Capacity Problems

NTN: Research with Digital Twin

Leveraging Digital Twin with 

Commercial ODUs and OCUs to 

create massive scenarios and 

analyze NTN scenarios with LEO 

constellations. 0
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CN, RAN or E2E.

Automatic performance benchmarking

Keysight Confidential

Deploy a reference network

Measure / Calibrate performance

Adapt the reference network 

e.g. UPF 1.1 vs 1.0
Analyze delta
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Collaboration Plan 
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Collaboration Plan 

01 
Objectives and Scope

Advancing 6G technologies related to 

NTN, DT, AI, THZ, etc.

Focusing on different use cases 

Verify and confirm the applicability of 

Digital Twin Technology in B5G/6G 

systems

What is the fidelity of DT? Applicability 

to energy, real deployments…

02 
Digital Twins

Different concepts evolving the 

network to the next level.

FR3, NTN, UM-MIMO, Zero Touch 

(Test Automation, Root cause 

analysis, Visibility); Security

03
Network Evolutions

Focusing on Validating the Concepts 

by creating testbeds and 

demonstrators

04
Testbeds and Demo
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Engaging with 6G-SANDBOX

Trials facilities are made to run experimentation! 2 ways to engage:

• Expand the test facilities with your technologies:
– Live showroom of your capabilities, demonstrating your technology in an E2E solution

– 6G-SANBDOX is used by many different players (from universities to companies)

• Run experimentation:
– Learn about specific aspects (can be from your own technology)

– Only reporting the use of the facility, no details asked aside from usefulness

– Confidentiality and privacy can be organized when needed



Thank you

Keysight Confidential
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