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Will AI/ML revolutionize wireless communication?
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LET’S START WITH TIMELINES
IS THIS THE RIGHT TIME TO TALK ABOUT 6G? YES!
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https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5783993

ROM A T&M PERSPECTIVE

Adificial Intelligene
and Ma®kingZ€arning

A high-level overview of all these research areas is provided in one of our #THINKSIX videos
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https://www.rohde-schwarz.com/us/knowledge-center/videos/-thinksix-main-6g-research-areas-video-detailpage_251220-1043073.html
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optimize TX, RX and
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ML designs part of 6G
PHY/MAC itself
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NEURAL RECEIVER TESTBED

» Neural receiver: replacing conventional Digital 7 T
Signal Processing (DSP) by AI/ML models

» Partnered up with NVIDIA to build industry-first Reosive (%0
neural receiver testbed Blook Deceder [ | Demapper

» 5G NR signal generation, receiving, pre-
processing by Rohde&Schwarz test &
measurement solutions UE1 Tansmicer ()

Transport QAM
Block Encoder Modulation

» Design of a neural receiver based on NVIDIA's
SIONNA™ open software framework: MIMO . e
detection, channel estimation, equalization,
demapping

Neural Network
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TEST SCENARIO: 5G NR PUSCH MU-MIMO
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NEURAL RECEIVER TESTBED

DEMONSTRATED @ MWC BARCELONA2023; -
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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

HARDWARE-IN-THE-LOOP VALIDATION -~
OF ANEURAL RECEIVER IMPLEMENTATION. -

MWC 2023 Demo: Neural Receiver for MU-MIMOD TO\NARDS (JC\ Al/ML DG UL MU—!FL’W\";”

NEURAL RECE\VER

Al/ML-based Neural Receiver for .
5G NR PUSCH Multi-User MIMO

Mo TB E d d
m S (VIR ety SNR [dB]: -1.0 =@ SNTECREe] 0% @

Synthetic Data

10° ; ]

Evaluate TBLER TOday,s receiver

Evaluate LS-Baseline arC h |teCtu re an d
v - algorithms

Bip
<>
Y./

'

Channel UE 1 TDL-B 100ns/400Hz/low ! _ . L
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Number of PRBs 217
Modulation erder 16-QAM 10-31 Neural Receiver
Target coderate 0.54 1

Transport block size 67584 bit

PUSCH throughput 49.9 slots/s

: £ :'..i This work is funded
ROHDE&SCHWARZ i NVIDIA. =

Agreement 101096379
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6G NEURAL RECEIVER TESTBED M
APPLICATION VIDEO X - be',

» YouTube link: \ ¢ f
IEEE conference paper: . :

ﬂ(Six - Validating a Machine-Learning Based Neural Receiver with 5G NR Multiple MIMO Signals 0o »
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ENHANCING THE NEURAL RECEIVER? 'D » \
TOWARDS AN AI-NATIVE AIR INTERFACE FOR 6G
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. ML used to jointly
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ML designs part of 6G
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ADOPTION OF Al/ML REQUIRES ADAPTATION OF NEW
TESTING METHODOLOGIES AND TEST PROCEDURES

» 3GPP Rel-18 and 19 lay the foundation for an Al/ML framework in 3GPP that 6G may build on.

» We demonstrated first promising results of replacing traditional signal proc'es’s.ing blocks and

classic signal processing algorithms with trained machine learning models . ,
» Still along way to go; several research challenges are currently under. mvestlgatlon by multiple /
research projects worldwide, e.g.: : ! T\ N )

A\ /(/‘
— Processing power, power consumption, etc.: implementation in GPU vs. FPGA orASIC’?

— Training with synthetic data only? How to move to entirely real-world data drlven models’?

[
p ]

— Wireless radio channel characteristic representation in the form of fading proflles vs. real-time ch'ahhel
— Local adaptation of default models: “online training” in the field = site-specific neural receiver model

» The R&S testbed for neural receiver can help to validate performance of initial concepts before
putting them into silicon.
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