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Introduction
This document provides the adhoc meeting minutes for FS_6G_Radio under AI 8.7, covering RAN4-driven non-AI demod topics discussed at RAN4#118.
Topic #1: 6G demod
Open issues summary
Sub-topic 1-1: General aspects
Issue 1-1-2: Priority items with supporting companies
· Proposals
· Option 1: Channel model (CT, MTK, Xiaomi, Samsung, Huawei, Ericsson, Qualcomm)
· Option 2: Demodulation and CSI reporting test framework (including TE functionality enhancement) (Xiaomi, Samsung, Huawei, Ericsson, CT, MTK, Qualcomm)
· Option 3: Interference profile/modelling (CT, Xiaomi, Samsung, Ericsson)
· Option 4: Receiver assumptions (CT, Huawei, Ericsson, Qualcomm)
· Option 5: TxEVM assumptions (Ericsson, Qualcomm)
· Option 6: Correlation model (Huawei, Qualcomm)
· Option 7: Link adaptation with OLLA (MTK)
· Option 8: Channel knowledge-based precoding (MTK)
· Option 9: Specification principles (Ericsson)
· Option 10: Feedback-less channel tests (Ericsson)
· Recommended WF
· Can the following topics be considered as priority topics at this point?
· Channel model
· Demodulation and CSI reporting test framework
· Including TE functionality enhancements
· Interference profile/modelling
· Receiver assumptions
· In addition, prioritization should follow the level of interest demonstrated by companies' contributions, as the work is contribution driven.

· Agreement in online (Starting point for adhoc)
· Consider the following as priority topics at this point (75% TU)
· Channel model
· rCDL model completion (depending on work split between Rel-20 SCM)
· 1st prio: Extend alignment to more scenarios (rCDL-A/B/C/D/E), new delay spread and Doppler combinations.
· UE antenna modelling (ULA or new 901 definition)
· Frequency related aspects (FR agnostic of not?)
· FFS: Issues not studied in Rel-20 SCM SI/WI
· TDL antenna correlation reformulation (with potential correlation measurements)
· Verification of UL CDL after DL CDL is finished.
· Demodulation and CSI reporting test framework (Including TE functionality enhancements)
· Demodulation requirements
· Porting of selected 5G requirements to 6G specification. Fixed rank, MCS (Keep selected set of legacy style of requirements) (revise this bullet)
· Re-use a selected number of existing 5G test cases also in 6G specification with the purpose of being able to compare the difference (gain) between 5G and 6G as well as having a reference/alignment for the 6G simulation environment.
· Exact requirements to be “ported” can be decided once the 6G feature set has been agreed in RAN1.
· Channel knowledge-based precoding procedure as an alternative to random precoding.
· Study the feasibility and how TE can acquire the precoder without UE feedback to enable the channel knowledge-based precoding 
· Study to define the procedure how TE can acquire the channel knowledge-based precoder for test purpose.
· If channel knowledge based precoding is feasible and introduced, study the necessity to keep the random PMI for 6G demod requirement/test
· 
· Link adaptation requirements
· Extension to more AP and Rank configurations compared to 5G
· CSI feedback (CQI+PMI+RI) without OLLA
· CSI feedback (CQI+PMI+RI) with OLLA
· Study to define OLLA algorithm definition for test purpose
· CSI reporting requirements
· Possible new procedures or test metrics (example 1-step CQI, SNR metric for PMI)
· New test procedure and new TE functionality for TO/FO/PO reporting with pre-compensation
· Consider the following as secondary priority topics at this point (25% TU)
· Receiver assumptions
· Study to determine the baseline receiver between MMSE-IRC and R-ML case by case
· The decision may need more information from RAN1.
· Study the simplified receiver structures for high dimension MIMO i.e. 8+ Rx
· May need more information from RAN1.
· Number of antenna assumptions
· Interference profile/modelling
· Study to define, if necessary, new inter-cell interference profile for 6G compared with 5G
· TxEVM assumptions
· Study feasibility to decouple RF and demod TX EVM assumptions
· If feasible, study how to revise TX EVM assumptions in demod simulations to enable higher SNR test point.
· Consider the following as lower priority topics at this point
· Specification principles
· Work split between operational efficiency thread (needs decision in this meeting)
· Specification structure shall be handled by demod SI/WID (Content belongs to demod?)
· FRC framework improvements
· FRC content shall be handled by demod and will be defined in the dedicated WIDs.
· Structure and potential pseudo code/algorithms shall be handled by operational efficiency. Framework shall be aligned between BS and UE specifications.
· Study using markup languages (for example json) for requirement configurations.
· Feedback-less channel tests
· Confirm testability case by case or not?
· Considerations on test modes
· TU allocation is a starting point and will be adjusted as needed.
· Target is to finish all agreed topics listed above.
· Addition of new topics is not precluded.

· Agreement in adhoc
· Consider the following as priority topics at this point (75% TU)
· Channel model
· rCDL model completion (depending on work split between Rel-20 SCM)
· 1st prio: Extend alignment to more scenarios (rCDL-A/B/C/D/E), new delay spread and Doppler combinations.
· UE antenna modelling (ULA or new 901 definition)
· Frequency related aspects (FR agnostic of not?)
· FFS: Issues not studied in Rel-20 SCM SI/WI
· TDL antenna correlation reformulation (with potential correlation measurements)
· Verification of UL CDL after DL CDL is finished.
· Demodulation and CSI reporting test framework (Including TE functionality enhancements)
· Demodulation requirements
· Channel knowledge-based precoding procedure as an alternative to random precoding.
· Study the feasibility and how TE can acquire the precoder without UE feedback to enable the channel knowledge-based precoding 
· Study to define the procedure how TE can acquire the channel knowledge-based precoder for test purpose.
· If channel knowledge based precoding is feasible and introduced, study the necessity to keep the random PMI for 6G demod requirement/test
· Link adaptation requirements
· CSI feedback (CQI+PMI+RI) without OLLA
· CSI feedback (CQI+PMI+RI) with OLLA
· Study to define OLLA algorithm definition for test purpose
· CSI reporting requirements
· Possible new procedures or test metrics (example 1-step CQI, SNR metric for PMI)
· New test procedure and new TE functionality for TO/FO/PO reporting with pre-compensation
· Consider the following as secondary priority topics at this point (25% TU)
· Receiver assumptions
· Study to determine the baseline receiver between MMSE-IRC and R-ML case by case
· The decision may need more information from RAN1.
· Study the simplified receiver structures for high dimension MIMO i.e. 8+ Rx
· May need more information from RAN1.
· Number of antenna assumptions
· Interference profile/modelling
· Study to define, if necessary, new inter-cell interference profile for 6G compared with 5G
· TxEVM assumptions
· Study feasibility to decouple RF and demod TX EVM assumptions
· If feasible, study how to revise TX EVM assumptions in demod simulations to enable higher SNR test point.
· Consider the following as lower priority topics at this point
· Specification principles
· Feedback-less channel tests
· TU allocation is a starting point and will be adjusted as needed.
· Target is to finish all agreed topics listed above.
· Addition of new topics is not precluded.

Sub-topic 1-7: New TE functionalities
Issue 1-7-4: TE precoding
· Observations from TE vendors
· Anritsu
· It is still not clear to us on the actual issues happening in the current 5G/4G network.
· It is not clear on how we can decide the environmental conditions during the study of this test.
· To decide a test metric, it is necessary to clarify the UE performance that is being tested. (Is it Rx performance like throughput?)
· It is known that the phase of each precoding matrices Vx cannot be uniquely determined after computing SVD even though each precoding matrix of adjacent channel should show similar phase characteristics in the actual field.  
· Due to the discontinuous phase of precoding matrices Vx, there is a possibility that an interference between OFDM symbols may occur if the alignment of phase between Vx is not made.
· When the propagation path matrix H is decomposed using SVD as "H = USVH", phase adjustment of precoding matrices Vx between PRGs is required.
· Keysight
· DL based precoding is based on UE CSI feedback from CSI-RS, and can be used in FDD and TDD scenarios.
· Precoding based on UL SRS measurements is only applicable to TDD scenarios.
· Precoding based on UL SRS measurements introduces additional complexity and new requirements for TE receiver.
· Precoding based on UL SRS measurements should provide equivalent results for the same device across different Test Platforms.
· SVD-based precoding mechanism with UE CSI feedback would need to rely on UE ability for channel estimation in Demodulation requirements testing.
· SVD-based precoding mechanism without UE CSI feedback would require Test Platform requirements related to synchronization between TE and fading block.
· Observations from simulations
· Channel knowledge-based precoding outperforms random precoding, including in full-rank transmission scenarios. (MTK)
· Channel knowledge-based precoding enables the introduction of non-full-rank configurations for demodulation requirements. (MTK, Qualcomm)
· Channel knowledge-based precoding outperforms follow-PMI approach. (Qualcomm)
· With reasonable estimation errors, channel knowledge-based precoding is still expected to outperform existing random PMI scenario. (Qualcomm)
· Proposals
· Option 1: TE vendors are asked to provide their feedback on the TE precoding procedure outlined in R4-2600364. (Qualcomm)
· Option 2: Consider SVD‑based precoding for both PDSCH and PDCCH test cases. (Qualcomm)
· Option 3: To study the feasibility of the test for this SRS-based precoding feature, RAN4 clarifies the actual issues happening in the 5G/4G network and conditions and scenario to be specified in the 6G test requirements. Companies are encouraged to bring views on the way to discuss the corresponding environmental conditions. (Anritsu)
· Option 4: Conduct an initial feasibility study of channel knowledge-based precoding procedure options in TE. (MTK)
· Option 5: SRS-based precoding needs more further discussion, especially for testing effort and how to reflect the practical conditions. (ZTE)
· Option 6: Keep fixed or PMI based precoding as the baseline and study the feasibility of SRS-based precoding. (Ericsson)
· Recommended WF
· Confirm if R4-2600364 needs revision or can be used as is for feasibility study information.
· Interested companies to proceed with feasibility study.
· Interested companies to proceed with feature demonstration simulations.
· Agreement
· Clarification of TE precoding procedure for feasibility study
TE generates channel model X

TE calculates & applies pre-coding matrix based on channel model X

TE calculates throughput based on UE reported Ack/Nack 
Repeat every n slots / frames
Based on TE own knowledge of DL channel (no SRS measurement, no UE feedback)
At least CDL
Preferably also TDL
At least TDD
Pre-coding matrix should be selected to optimize throughput at UE (Exact method TBD), consider processing delay and optional additional noise
It requires Test Platform requirements related to synchronization between TE and fading block

· Validation procedure for TE needs to be defined.
· Consider potential inaccuracies in the system.
· Exact precoding schemes and/or procedure is to be defined in the next meetings.
· Study whether and how to handle FDD.
· Assume this study is with fixed rank and fixed MCS.
· Other precoding schemes are not precluded.
