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TECHNOLOGY COMPONENTS

Mobile Test Summit 2025

Security & 
Trustworthiness

Full-duplex 
communicationUltra-massive

MIMO

New network topologies, 
distributed computing

Multiple access, 
new waveforms,
channel coding

Integrated sensing 
& communication

Photonics, Visible
Light Communication

Reconfigurable 
Intelligent Surfaces

THz communication, 
and “FR3”

The Metaverse and
eXtended Reality (XR)

A high-level overview of all these research areas is provided in one of our #THINKSIX videos 

Artificial Intelligence 
and Machine Learning

3

https://www.rohde-schwarz.com/us/knowledge-center/videos/-thinksix-main-6g-research-areas-video-detailpage_251220-1043073.html


ARTIFICIAL INTELLIGENCE/MACHINE LEARNING IN 3GPP
LAYING THE FOUNDATION WITH 5G-ADVANCED

Mobile Test Summit 20254

► 3GPP Release 18: 5G-Advanced

gNB UE gNB UE gNB UE

SA1-led study on model 

transfer (TR 22.874)

SA2-led study on 5G 

system support for 

AI/ML-based services 
(TR 23.700-80)

SA4-led study on AI/ML 

for media (TR 26.927)

SA5-led study on AI/ML 

management (TR 28.908)

AI/ML for NR air interface – 3GPP TR 38.843 V18.0.0 (2023-12)

Exploration of augmentation of the 5G air interface by AI/ML, starting with pilot use cases in 3GPP Release 18 to assess 

performance in comparison to conventional methods and specification impact

Sources: https://www.3gpp.org/technologies/finding-ai-in-3gpp, https://www.3gpp.org/technologies/ai-ml-nr, and https://arxiv.org/ftp/arxiv/papers/2305/2305.05092.pdf

https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3721
https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=4009
https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=4040
https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3965
https://www.3gpp.org/ftp/Specs/archive/38_series/38.843/38843-i00.zip
https://www.3gpp.org/technologies/finding-ai-in-3gpp
https://www.3gpp.org/technologies/ai-ml-nr
https://arxiv.org/ftp/arxiv/papers/2305/2305.05092.pdf


3 PILOT USE CASES IN 3GPP RELEASE 18

Mobile Test Summit 20255

AI

...

Predicted Channel information

...

CSI feedback enhancements
• Compression and prediction

Beam management
• Beam prediction in time, and/or spatial 

domain for overhead and latency reduction,
beam selection accuracy improvement 

Positioning accuracy enhancements
• Heavy Non-Line of Sight (NLOS) conditions

Transferred to a 

work item in Rel-19

Remained a study 

item in Rel-19

New RAN2-led study item in Rel-19: 
AI/ML for mobility in NR

AI/ML for NR air interface – 3GPP TR 38.843 V18.0.0 (2023-12)

Exploration of augmentation of the 5G air interface by AI/ML, starting with pilot use cases in 3GPP Release 18 to assess 

performance in comparison to conventional methods and specification impact

4
and 19

https://www.3gpp.org/ftp/Specs/archive/38_series/38.843/38843-i00.zip


SUCCESSFUL VALIDATION OF VENDOR INTER-
OPERABILITY FOR ML-BASED CSI FEEDBACK ENHANCEMENT

Mobile Test Summit 20256 Link to video, link to press release

Wireless AI Performance Verification 

Yousong Mei 

Senior Director Engineering Qualcomm Technologies, Inc.

https://scdn.rohde-schwarz.com/ur/web/video/market-segments/wireless-communications/5g-and-beyond/towards-an-ai-native-air-interface-in-6g-application-video-rohde-schwarz_200_110786_1080p_5.mp4
https://www.rohde-schwarz.com/us/about/news-press/all-news/rohde-schwarz-successfully-validates-ml-enhanced-channel-state-information-feedback-with-qualcomm-for-5g-advanced-press-release-detailpage_229356-1545609.html


HOW DID WE ACHIEVE INTEROPERABILITY?

Mobile Test Summit 20257

+51%



ML-CSI FEEDBACK ENHANCEMENT
MWC 2025 DEMO IMPRESSIONS

Mobile Test Summit 20258

1) ONNX – Open Neural Network Exchange

► R&S®CMX500 5G One Box Signaling Tester allows the 

import of vendor-designed ML models, e.g., proprietary 

decoder for ML-CSI feedback enhancement through the 

support of industry-standard ONNX1) interface



3GPP STATUS

Mobile Test Summit 20259

► ML-CSI feedback becomes work item for 5G-Advanced in 3GPP Release 20

► RP-251870 – New WI: AI/ML for NR air interface enhancements

− AI/ML framework for two-sided AI/ML models within the realm of what has been studied

− CSI-feedback enhancement, encompassing two-sided model

− Inter-vendor training collaboration for two-sided AI/ML models

− Data collection; Interoperability and RRM requirement



TOWARDS AN AI-NATIVE AIR INTERFACE FOR 6G
WHAT IS R&S DOING ABOUT IT? – NEURAL RECEIVER TESTBED

Mobile Test Summit 202510
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− Rohde & Schwarz’s neural receiver model trained with SIONNA for 3GPP’s UMi channel model for 

different Doppler shifts and Doppler spreads with random UE’ drops

− QAM modulation backed into weights, need to retrain for other modulation schemes

− Model trained for SCS 30 kHz, retraining for other SCS required



NEURAL RECEIVER TESTBED 

Mobile Test Summit 202511

R&S®SMW200A

R&S®SGT100A (2x)

R&S®MSR4

Satellite Receiver
Server 2x AMD EPYC 7313 16-Core Processor

Signal 

Generator

2 Users

Signal 

Receiver

4 RX 

Antennas

5G UL Measurement

R&S®Server-Based Testing (SBT)

Neural 

Receiver

(SionnaTM)

NVIDIA Server

4x SFP

10 Gb/s 1 Gb/s

INTEL

E810

Onboard 

NIC

Visualization

http / REST

Streamed

 I/Q

Orchestrator
Onboard

NIC

Constellation

Diagram

Symbol 

Coordinates

R&S®MSR4 Multi-purpose 

satellite receiver (Link)

Server-Based Testing (SBT) 

architecture and toolchain with 

VSE micro services runs on a Dell 

Precision 7920 with Debian 

Buster 10.10

Nvidia

RTX4090

https://scdn.rohde-schwarz.com/ur/pws/dl_downloads/dl_common_library/dl_brochures_and_datasheets/pdf_1/MSR4_fly_en_3608-9260-32_v0100.pdf
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TOWARDS AN AI-NATIVE AIR INTERFACE FOR 6G
NEURAL RECEIVER WITH CUSTOM CONSTELLATION
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TOWARDS AN AI-NATIVE AIR INTERFACE FOR 6G
NEURAL RECEIVER WITH CUSTOM CONSTELLATION

Mobile Test Summit 202513

up to 3 dB 

performance gain

Benefits

• Observed gains 
• based on learned pilot-/data-aided channel estimation and minimization of 

estimation and equalization errors compared to conventional algorithms

• Further improving spectral efficiency
• Including custom constellation with asymmetric shape eliminates the need for 

pilot signals, 

Depending on actual DMRS 

configuration (pilot signal) up to 

14% gain in spectral efficiency 

Custom constellation 

= “super-imposed” 

pilot sequence

No free lunch!

• Model is only as good as the data set

• Retrain model for modulation schemes (constellation points) and 

subcarrier spacings as information is backed into weights during 

training process

• Computational complexity and power consumption



CUSTOM CONSTELLATION IN PRACTICE

Mobile Test Summit 202514



TOWARDS AN AI-NATIVE AIR INTERFACE FOR 6G 
SUPPORT OF CUSTOM CONSTELLATION WITH OPTION K184

Mobile Test Summit 202515

► Rohde & Schwarz implemented a ‘custom constellation’ feature into its 5G NR software options 

for signal generator and spectrum analyzer; next step: end-to-end learned neural receiver with 

custom constellation

R&S®SMW200A 

Vector Signal Generator

R&S®FSW

Signal and spectrum analyzer

+ Vector Signal Explorer 

(VSE) software

“Beyond 5G” option (K184) for signal 

generators and spectrum analyzers



THE NEXT STEP – TRENDS IN RESEARCH
DIGITAL TWINS FOR AI-RAN

Mobile Test Summit 202516

Demoed @

site-specific adaptation of a neural 

receiver model by ray tracing simulation 

to accurately characterize the wireless 

channel in the targeted deployment area



BRING RAYTRACING 
TO THE LAB

Mobile Test Summit 202517

RF Channel Modeler 
generates custom 
wireless channel models 
for laboratory testing of 
real 5G/6G hardware

Transition ray tracing 
simulation into fading 

profile using customized 
dynamic fading option

R&S®SMW200A
Vector Signal Generator with 
Customized Dynamic Fading



SUMMARY NEURAL RECEIVER TESTBED
ON THE PATH TO SITE-SPECIFIC ML-BASED SIGNAL PROCESSING

Mobile Test Summit 202518

Mobile World 

Congress 2023

Brooklyn 

6G Summit 2023

Mobile World

Congress 2024

Industry-first Neural 

RX Testbed

End-to-End 

Learning Testbed

Neural RX + Impairment 

Compensation

Mobile World 

Congress

+ IMS 2025

Digital Twin 

for AI-RAN



THE NEXT STEP – TRENDS IN RESEARCH
COMBINE NEURAL RECEIVER AND DIGITAL POST-DISTORTION

Mobile Test Summit 202519

Data sets with 

emulation of 

power amplifier 

for inference



DEMONSTRATION AT 6G-PLATFORM EVENT 
BERLIN, GERMANY (JULY 2025)

Mobile Test Summit 202520

Goal: move curve

to the right as far

as possible



AI/ML IN 5G-ADVANCED AND 6G – PRACTICAL PATHS
AND REAL CHALLENGES – KEY TAKEAWAY’S

Mobile Test Summit 202521
*) Not covered in this presentation

5G-Advanced establishes the 

foundation for AI/ML integration

Two-sided AI/ML models use cases stretch interoperability 

requirements

Test and measurement enable AI/ML-driven wireless systems

• Initial framework defined in 3GPP Rel-18/19 and 

expected to continue with Rel-20.

• Model transfer, monitoring, and lifecycle management 

are still under study by 3GPP*).

• Research on neural receivers and digital twinning to 

validate feasibility before 6G standardization.

• Split model execution across devices and networks. Multi-vendor 

integration complexity requires new validation approaches.

• Rohde & Schwarz showcased vendor interoperability in a recent 

demonstration with Qualcomm Technologies

• T&M acts as a neutral platform for cross-vendor interoperability, benchmarking, 

and validation.

• Critical for accelerating real-world deployment of AI/ML in wireless.



TEST ◆ MEASURE ◆ INNOVATE
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