
Session #6 - The OFDM dilemma and Potential new Waveforms for 6G
17 July 2025

OFDM or no OFDM waveforms for 6G – a T&M perspective
by

Meik Kottkamp, Rohde & Schwarz



Rohde & Schwarz Company Introduction
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• Privately owned 

(headquarter in 

Munich, Germany)

• 90+ years

• Locations in around 

70 countries

• 14.4k+ employees 



3GPP standardization and regulation
On the way towards planned 6G launch in 2030
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HEADING FOR THE SLIDE
Sub-Heading
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(sub)-THz was initially of interest and still plays a 
role in research …
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… but the commercial 6G spectrum interest is 
cm-wave (~6 to 15 GHz)
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Source:

Spectrum Working Group

https://www.ericsson.com/en/blog/2024/4/6g-straight-from-the-ericsson-labs
https://www.qualcomm.com/news/onq/2024/12/6g-technology-and-spectrum-needs-unlocking-next-gen-wireless-connectivity


One example operator view on 6G spectrum
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Source: 6GWS-250011

https://www.3gpp.org/ftp/workshop/2025-03-10_3GPP_6G_WS/Docs/6GWS-250011.zip


6G waveform at cm-wave spectrum
MRSS motivates similarity with 5G NR

• Clear requirement to allow 6G SA operation in 
existing FR1 spectrum

• Potential solution: Multi-RAT Spectrum Sharing 
(MRSS) with focus on 5G/6G

• Based on similar principles than DSS in 5G/4G 
but leveraging 5G flexibility for always on signals
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Source: Nokia white paper on „Simplifying spectrum migration from 5G to 6G “ 

6G Core 

(5GC evo)

Chair’s summary of the 3GPP WS on 6G radio 

interface (6GWS-250243):

“Non-backwards compatible (from a UE perspective) 

to exploit full potential, with certain characteristics 

(e.g. waveform, modulation and channel coding) 

based on 5G NR with possible enhancements.” 

https://www.nokia.com/asset/213378
https://www.3gpp.org/ftp/workshop/2025-03-10_3GPP_6G_WS/Docs/6GWS-250243.zip


6G waveform proposals 
Frequency-domain spectrum shaping (FDSS) in UL
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Source: 6GWS-250036

https://www.3gpp.org/ftp/workshop/2025-03-10_3GPP_6G_WS/Docs/6GWS-250036.zip


6G waveform proposals 
Orthogonal Time Frequency Division Multiplexing (OTFDM)
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Source: 6GWS-250026

https://www.3gpp.org/ftp/workshop/2025-03-10_3GPP_6G_WS/Docs/6GWS-250026.zip


6G waveform proposals 
Zak-OTFS (Orthogonal Time Frequency Space) modulation

• For TDM and FDM the signal is localized in time 
or in frequency → time selective or frequency 
selective fading

• Idea: Go to the Delay-Doppler (DD) domain

• Doppler Delay Modulation (DDM)

• Information is carried over DD domain pulse

• Delay period 𝜏𝑝 ; Doppler period 𝜈𝑝=1/𝜏𝑝

• Zac transform 𝓏𝑡, used to transform the DD signal to a 
TD signal 𝑥(𝑡)

17 July 2025 11TSDSI Tech Deep Dive Conference 2025

Ref: R1-1609825, 3GPP TSG RAN WG1 Meeting #86bis, 2016Source: 6GWS-250233

https://www.cohere-tech.com/wp-content/uploads/2017/06/R1-1609825-OTFS-Performance-in-High-Doppler-with-Varying-Subcarrier-Spacing.pdf
https://www.cohere-tech.com/wp-content/uploads/2017/06/R1-1609825-OTFS-Performance-in-High-Doppler-with-Varying-Subcarrier-Spacing.pdf
https://www.3gpp.org/ftp/workshop/2025-03-10_3GPP_6G_WS/Docs/6GWS-250233.zip


Working assumptions for future 6G waveform

Established industry players claim: Baseline for a future 6G standard
is CP-OFDM, with DFT-s-OFDM as an option for uplink and downlink

• Acknowledgement of specific waveforms for specific use cases, e.g.:

• “Zero-energy” devices, wake-up radio?

• NTN and high-mobility scenarios (i.e. OTFS)?

• Integrated Communication and Sensing (OTFS, AFDM, OCDM)?

• AI-native air interface for 6G: learning of waveform
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CP-OFDM / DFT-s-OFDM

DFT-s-OFDM? 

Single-Carrier?

frequency [GHz]33010071247.125652.72.11.80.90.70.41

https://arxiv.org/pdf/2109.00998v2.pdf

https://arxiv.org/pdf/2109.00998v2.pdf


Toward an AI-native air interface for 6G
Neural receiver with custom constellation
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Example learning custom constellation
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https://news.samsung.com/global/samsung-electronics-demonstrates-ai-ran-technologies-paving-the-way-for-convergence-of-telecommunications-and-ai

https://news.samsung.com/global/samsung-electronics-demonstrates-ai-ran-technologies-paving-the-way-for-convergence-of-telecommunications-and-ai


Illustrations how to test
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Signal and Spectrum AnalyzerSignal Generator

Signal Generation and Analysis

enabling non-standard settings

RF

RF
IF IF

MWC 2024

Webinar: 6G spectrum and waveforms

https://www.rohde-schwarz.com/knowledge-center/knowledge-plus/webinars-videos/webinar-6g-spectrum-and-waveforms-enabling-the-next-generation-of-wireless-webinar_255100-1553593.html


Thank You
Meik Kottkamp

Technology Manager Wireless
Meik.Kottkamp@rohde-schwarz.com

“No one can whistle 

a symphony. It takes 

a whole orchestra to 

play it.”
Halford E. Luccock (1885-1960)
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