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Introduction
This document captures Ad-hoc discussion for FS_6G_Radio under AI 8.7 corresponding to RAN4 driven non-AI demod topics at RAN4#117.

Topic #1: 6G demod
Open issues summary
Sub-topic 1-1: General aspects
Issue 1-1-2: Waveform and modulation study
· Proposals
· Option 1: RAN4 6G Demodulation could start with CP-OFDM and DFT-s-OFDM waveforms for 6G uplink demodulation study, and CP-OFDM waveform for 6G downlink demodulation study. (Samsung, CATT)
· Option 2: RAN4 6G Demodulation study should cover following modulation schemes at least (Samsung, CATT)
· For downlink, QPSK, 16QAM, 64QAM, 256QAM and 1024QAM
· For uplink with CP-OFDM waveform, QPSK, 16QAM, 64QAM, 256QAM
· For uplink with DFT-s-OFDM waveform, pi/2 BPSK, QPSK, 16QAM, 64QAM, 256QAM
· Option 3: RAN4 needs to develop testable specifications for waveform, frame structure, channel coding, and modulation as defined by RAN1, ensuring that these can be practically implemented and validated in real products (CATT)
· Option 4: Postpone the SCS discussion until RF session or RAN1 achieves conclusions (ZTE, Ericsson, Apple, Huawei)
· Recommended WF
· Wait for RAN1 decisions.

· Agreement
· Wait for RAN1 decisions concerning the waveforms in 6GR before evaluating whether there is demodulation test framework impact.

Issue 1-1-3: SCS
· Proposals
· Option 1: RAN4 6G Demodulation study could start with following SCS options (Samsung)
· For sub 6GHz, 15kHz SCS for FDD, 30KHz SCS for TDD
· For around 7GHz, 30kHz, 60kHz
· For between 24.25GHz - 52.6GHz, 120kHz
· Option 2: Postpone the detailed discussion on waveforms, modulation orders, coding schemes in RAN4 before RAN1 achieves a conclusion (ZTE, Ericsson, Apple, Huawei)
· Recommended WF
· Wait for RAN1 decisions.

· Agreement
· Wait for RAN1 decisions concerning the SCS options in 6GR before evaluating whether there is demodulation test framework impact.

Issue 1-1-6: ISAC study
· Proposals
· Option 1: Study the demodulation for ISAC for 6G (CATT)
· Option 2: Postpone ISAC discussion in 6G demod until 6G sensing has more progress (MediaTek, Ericsson, Apple, Samsung)
· Option 2A: For demodulation performance study of ISAC, recommend initiating this work from Oct. 2026 meeting since RAN1 will start sensing related discussion from April 2026 meeting (Samsung)
· Recommended WF
· Wait for RAN1 decisions.

· Agreement
· Wait for RAN1 and RAN4 6G sensing agenda decisions.

Issue 1-1-7: Conducted and radiated testing
· Proposals
· Option 1: Conducted test method can be considered for FR1 frequency range, and OTA test method can be considered for FR2 frequency range for both UE and BS demodulation requirements (CATT)
· Option 2: Study the transition of select conducted TCs to OTA for FR1 range to introduce realism (Keysight)
· Option3: Follow RF conclusion on test type per feature per frequency range for demodulation conformance tests (Ericsson)
· Option 4: Discuss proposals related to testing under Testability and OTA agenda (Apple, Huawei)
· Recommended WF
· More discussion is needed.

· Agreement to be confirmed (or removed)
· Discuss proposals related to testing under Testability and OTA agenda.
· The 6G demodulation thread will determine whether the requirement is conducted or radiated. The 6G testability thread will assess testability and identify any issues.

Issue 1-1-8: General simulation assumptions
· Proposals
· Option 1: Use 5G NR air interface as a baseline for evaluations of proposed enhancements to demod framework (BT)
· Recommended WF
· Use 5G NR air interface as a starting point for evaluations of proposed enhancements to demod framework. 6GR aspects can be consider later when available.

· Agreement
· Use 5G NR air interface as a starting point for evaluations of proposed enhancements to demod framework. 6GR air interface will be consider later when available.

Issue 1-1-11: Mission of RAN4 demod
· Proposals
· Option 1: Explicitly state the mission of RAN4 DMD being to produce performance requirements, not functional requirements (Nokia)
· Recommended WF
· Confirm the mission of RAN4 DMD being to produce performance requirements, not functional requirements.
Discussion:
Nokia: This may not be clear to everyone.
QC: We suggest to drop this.
Samsung: There is not clear definition what is functional test and what is performance test. We do not need this agreement.
Nokia: Definition should be clear to all. We would have hoped to write this down and agree.

Way Forward:
· There is no consensus on writing it down explicitly.

Sub-topic 1-2: Channel models
Issue 1-2-2: MIMO correlation matrices for TDL
· Proposals
· Option 1: Study practical MIMO correlation matrices for TDL (MediaTek, CMCC, Apple, Samsung, Qualcomm)
· Option 1A: Define antenna correlation function to better resemble physical environments (MediaTek, CMCC, Samsung, Qualcomm)
· Option 1B: (Huawei)
· For UE antenna correlation, consider measurement-based UE correlation matrices
· Calculation based on practical antenna assumptions based on v19.0.0 of TR 38.901
· Real field measurements
· For BS antenna correlation, RAN4 to reuse current BS correlation model and consider new α1, α2 parameters for BS correlation matrices for large antenna array. E.g. Assume fixed distance between two adjacent antennas.
· Option 1C: Preserve backwards compatibility (Qualcomm)
· Recommended WF
· Study practical MIMO correlation matrices for TDL. Companies are invited to share concrete ideas and studies in the next meeting.

Discussion:
Nokia: Want to hear from proponents what to expect especially what gain over CDL we can have?
QC: Option1C do not capture our intention and can be removed
Samsung: Intention is to generate reasonable correlations with TDL channel because TDL is needed in some scenarios for 6G. We do not need CDL. We potentially can save some test cost.
Ericsson: We do not see benefit to study TDL correlation. We think CDL could be always used.
Apple: We do not think CDL is needed for all scenarios and TDL should be used for some scenarios. Use of CDL should be justified. In our point of view this is very beneficial to study. We need to study more practical correlation matrices. We support proposed WF.
Nokia: CDL is not more complex compared to TDL. We should focus on CDL. CDL already has realistic correlation built-in.
QC: We see some value here. Should we justify also TDL? There are reasons to study reasonable correlation matrices for TDL.
ZTE: We should use CDL for higher number of MIMO layer scenarios. We should study TDL correlation.
Samsung: In out opinion TDL and CDL cost is not the same. There are still issues with the latest rCDL. Study of TDL correlation makes sense.
Ericsson: How correlation matrix definition would be easier for TDL?
Samsung: For TDL study we only need to study correlation matrix. With rCDL we have more issues like PMI bias.
Nokia: Previous arguments do not hold in our view.

· Agreement
· Study practical MIMO correlation matrices for TDL. Companies are invited to share concrete ideas.

Issue 1-2-4: Specialized propagation channels
· Proposals
· Option 1: Evaluate candidate channel model for DL and UL new use case including AI, ISAC, NTN, HST (Xiaomi, Samsung, CATT)
· Option 1A: Considering also new operating frequency (Xiaomi)
· Option 2: Benefits of new CDL channel model derivation for ISAC, NTN, HST and ATG should be clarified first if there are specific concerns (Ericsson)
· Option 3: Initiate a similar study for NTN scenarios, focusing on the CDL-D variant to reflect the LOS-dominant nature of NTN links and enable more accurate performance evaluations for NTN systems under practical deployment scenarios (Qualcomm)
· Option 4: Focus on basic CDL channel study firstly and postpone the study until basic 6G CDL channel is stable (Huawei)
· Option 5: Reuse existing timing/Doppler/power drifting model for NTN and HST scenario in 6G (Ericsson)
· Option 6: Study the candidate channel model for other particular network scenarios, e.g., HST, NTN, ATG (CMCC)
· Recommended WF
· More discussion is needed.

· Agreement
· Deprioritize these and complete the baseline TDL and rCDL first.

Issue 1-2-7: AI/ML aspects of channel model
· Proposals
· Option 1: AIML extensions to the SCM framework shall be studied by the AIML 6GR study, if needed (Nokia, Ericsson)
· Option 2: Study related to channel model for AI receiver to be considered at later stage when there is more clarity on use cases and justification for new channel model (Apple)
· Option 3: Consideration of CDL modeling in 6GR for AI/ML receiver evaluations should follow the identification of robust countermeasures to prevent overfitting to deterministic channel behavior. (Qualcomm)
· Recommended WF
· More discussion is needed.

· Agreement
· Deprioritize these and complete the baseline TDL and rCDL first.
· This may need input from RAN4 6G AI agenda.

Issue 1-2-9: PMI bias
· Proposals
· Option 1: Study procedure to address PMI bias with CDL channel model in 6G demod if not addressed in 5GA (Apple, MediaTek, Huawei, Ericsson)
· Option 2: Investigate the introduction of UE rotation for PMI unbiasing (Qualcomm)
· Recommended WF
· Wait Rel-20 SCM WI conclusions.

· Agreement
· Wait for the Rel-20 SCM WI conclusions to see whether the issue is resolved.

Sub-topic 1-8: UE classification and applicability
Issue 1-8-1: UE classification
· Proposals
· Option 1: Study demod requirement handling for UE classifications and agree on questions such as a baseline set of requirements for all devices vs. individual requirements for each UE classification (Nokia)
· Option 2: Postpone the UE classification discussion until RAN/RAN1 has made further progress. (MediaTek, Ericsson)
· Recommended WF
· More discussion is needed.

Issue 1-8-3: Device types
· Proposals
· Option 1: Wait for further clarification in RAN and RAN1 what device types may get defined. (Qualcomm, MediaTek, Ericsson)
· Option 1A: Afterwards RAN4 should discuss how device types can be covered in the test framework of RAN4 (Qualcomm)
· Recommended WF
· Wait for further clarification in RAN and RAN1 what device types may get defined.

Agreement:
· Wait for further clarification in RAN and RAN1 what device types and UE classification may get defined, before addressing how this is captured in the requirements framework.

Sub-topic 1-9: Uplink demod
Issue 1-9-1: UE RF Impairment Modelling and Compensation
· Proposals
· Option 1: Beyond just the PA model, the entire UE RF front-end needs to be studied by RAN4, with particular attention to the potential variation in impairments across different UEs. (CATT)
· Option 2: RAN4 to study feasibility of UE non-linearity estimation methods with reference signals or actual data and assess their suitability for supporting post-distortion and compensation techniques. (CATT)
· Option 3: RAN4 to evaluate RF front-end variation from multiple UEs in the market into account and define suitable baseline/reference models for UL post-distortion studies. (CATT)
· Option 4: RAN4 to evaluate UE PA non-linearity and related impairments across both FR1 and FR2 for UL-Post distortion compensation at BS receiver. Further, this would impact both BS and UE model. (CATT)
· Recommended WF
· Discuss whether these items belong in UE RF thread.

· Feature Lead action
· Do not include Issue 1-9-1 in WF as this is discussed in UE RF thread.
· We have corresponding agreement in the previous meeting.

Issue 1-9-2: Evaluation Methods and Simulation Models
· Proposals
· Option 1: RAN4 to study CP-OFDM and DFT-s-OFDM for UL evaluation of this feature. (CATT)
· Option 2: RAN4 to evaluate channel models for link-level simulation with DPoD feature, considering their impact on test metrics under higher UE transmit power. (CATT)
· Recommended WF
· Discuss whether these items belong in UE RF thread.

· Feature Lead action
· Do not include Issue 1-9-2 in WF as this is discussed in UE RF thread.
· We have corresponding agreement in the previous meeting.

