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Introduction
This topic summary covers the contributions submitted under the following AI for demodulation performance requirements of Rel-18 NR MIMO evolution for downlink and uplink:
5.29	NR MIMO evolution for downlink and uplink [[NR_MIMO_evo_DL_UL]]
5.29.4	Demodulation performance requirements [NR_MIMO_evo_DL_UL-Perf]
5.29.4.1	UE demodulation performance and CSI requirements [NR_MIMO_evo_DL_UL-Perf]
5.29.4.2	BS demodulation performance requirements [NR_MIMO_evo_DL_UL-Perf]
Since this is the first meeting for Rel-18 MIMO WI demod part, moderator suggest to prioritize the discussions on the general scope of performance requirements, identifying potential impact to the UE demodulation performance and CSI requirements and BS demodulation performance requirements. Besides, the test setups and simulation assumptions can also be discussed:
· Topic #1 General performance scope
· Topic #2 Test set-up and simulation assumption for UE demodulation and CSI
· Topic #3 Test set-up and simulation assumption for BS demodulation
Topic #1: General Scope
This topic focused to identify potential performance impact from both BS demodulation and UE demodulation/CSI perspective for Rel-18 WI objectives. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315487
	Apple
	Observation #1:  No UE demod impact identified for Multi-TRP, SRS, and enhanced UL enhancements.
Observation #2:  Features with impact to UE demod and CSI reporting are CSI enhancements and DMRS enhancements.
CSI Enhancements
Proposal #1:  Further discuss CSI reporting requirements for CSI enhancements for eType II codebook only. 
Proposal #2:  Do not introduce CSI reporting requirements for CSI enhancements for FeType-II port selection (PS) codebook. 
Proposal #4:  Further discuss if RAN4 introduces requirements for both CJT and predicted PMI.
TRS based TDCP reporting
Observation #3:  It is not feasible to define requirements with TDCP measurement report since there is no defined action at the gNB on how the report will be used.
Observation #4:  NW could use the TDCP report to change codebook or CSI configuration, but these are not feasible to test with CSI reporting requirements.
Proposal #5:  Do not introduce CSI reporting requirements for TDCP measurement.
DMRS Enhancements
Observation #5:  Enhanced DMRS is for SU-MIMO and MU-MIMO.
Observation #6:  Evaluating performance, simulation parameters and results alignment might take longer for MU-MIMO than SU-MIMO. 
Proposal #6:  Further discuss the usefulness of introducing requirements with enhanced DMRS for SU-MIMO.

	R4-2315885
	Samsung
	Proposal 1: For objective 1 “CSI enhancement for high/medium UE velocities”:
· Specify CSI requirements for enhanced codebook ‘typeII-Doppler-r18’ (FR1 only)
· Postpone the discussion on TDCP pending on RRM session conclusion 
Proposal 2: There is no performance impact (UE demodulation/CSI and BS demodulation) for objective 2: “Unified TCI enhancement”.
Proposal 3: FFS whether new PDSCH/PUSCH demodulation needed or not for objective 3 “DMRS enhancement”.
Proposal 4: For objective 4 “CSI enhancement for CJT mTRP transmission”
· Specify CSI requirement for Coherent-JT mTRP transmission with enhanced codebook ‘typeII-CJT-r18’ (FR1 FDD only)
Proposal 5: For objective 5: Uplink 8Tx transmission, postpone the discussion on performance requirement introduction to future release. 
Proposal 6: It’s FFS whether BS demodulation requirements (FR2 only) required or not for objective 6 “FR2 STxMP for non-handheld UE”.
Proposals 7: There is no performance impact (UE demodulation/CSI and BS demodulation) for objective 7: “Uplink enhancement for Multi-TRP operation”.
Table 1: Overview on performance scope of Rel-18 MIMO evolution WI
	Objectives
	UE demodulation and CSI
	BS demodulation 

	Objective 1:CSI enhancement for high/medium UE velocities
	CSI for high/medium UE velocities with new codebook (FR1 only)
FFS TDCP pending on RRM session conclusion 
	No impact

	Objective 2: Unified TCI enhancement on multi-TRP use case
	No impact
	No impact

	Objective 3: DMRS enhancement for downlink and uplink MU-MIMO
	FFS on PDSCH requirements (FR1 only)
	FFS on PUSCH requirement (FR1 only)

	Objective 4: CSI enhancement for Coherent-JT
	CSI for CJT with new codebook (FR1 FDD only)
	No impact

	Objective 5: Uplink 8Tx transmision
	No impact
	Not consider in Rel-18

	Objective 6: FR2 STxMP for non-handheld UE
	No impact
	FFS on PUSCH requirements

	Objective 7: Uplink enhancement for Multi-TRP operation
	No impact
	No impact 




	R4-2315886
	Samsung
	Proposal 22: For eight layer PDSCH performance requirements, consider to define new test case for UEs could support Rel-18 DMRS, due to the DMRS overhead reduction from double-symbol to single-symbol DMRS.

	R4-2315917
	Nokia, Nokia Shanghai Bell
	CSI reporting enhancement for high/medium UE velocities by exploiting time-domain correlation
1. TDCP is calculated as the normalized time correlation function from 2 or more channel measurements estimated based on TRS.
1. Choice of a method of TDCP calculation can influence the reported TDCP measurements. In addition, TDCP reports are a set of complex values (of length Y) that the UE reports as amplitude and phase.
TDCP quantization
RAN1 has defined 4-bit non-uniform quantization of TDCP amplitude coefficients, and 4-bit uniform quantization of phase coefficients.
Possible TDCP configurations for performance tests
Both phase and angle of TDCP are useful for determining UE mobility.
Summary
TDCP does not directly change the system performance (e.g., mean or cell edge throughput) without specifying use case and scenario description. TDCP feature does not influence PDSCH performance directly and does not influence PDCCH. PBCH, CQI, PMI or RI requirements.
RAN4 RRM decided to further identify feasibility of methodology and test setup to define TDCP accuracy requirements.
As none of the existing requirement types in 38.101-4 are relevant for TDCP, a new type of CSI requirement would need to be introduced for accuracy reporting for Time Domain Channel Properties (TDCP).
1. Do not define PDSCH, PDCCH, PBCH, CQI, PMI or RI requirements for TDCP. Keep decision on defining new testcase and requirements for TDCP accuracy reporting FFS pending outcome of RRM feasibility study.

CSI reporting enhancement for high/medium UE velocities by exploiting Doppler-domain
It is likely feasible to define CSI requirements (CQI,PMI,RI), however it is not a trivial task as there is significant differences to legacy Type II. Further study into how the specific tests can be constructed will be needed.
RAN4 to further discuss the feasibility of defining agreeable test cases for CSI reporting enhancement for high/medium UE velocities by exploiting Doppler-domain.

CSI acquisition for Coherent-JT
Scenario
New CJT Type II extension in comparison to legacy scheme for Multiple TRP requires multiple CSI-RS resources assigned for each TRP.
CQI Assumptions
1. For PMI and CQI calculation power ratios of the multiple N TRP is very important to be taken into account for proper selection of the  and the reliability of the calculated joint CJT PMI/CQI.
Summary - Performance requirements
We see it feasible and relevant to define PDSCH requirements for sDCI CJT using 2 TRPs.
Define PDSCH performance requirements for sDCI CJT. Further discuss how specific test cases can be designed with focus on a 2 TRP setup.
For performance requirements, CJT only applies to PDSCH. Still, it should be feasible to define PDCCH requirements, however we see it having low priority.
If time permits, further analyse feasibility of defining PDCCH requirements for sDCI CJT.
If time permits, further analyse feasibility of defining PBCH requirements for sDCI CJT.
Summary - CSI Requirements 
We see it not likely that CQI requirements for sDCI CJT are needed, however it should be evaluated further before deciding whether to define requirements or not.
Further evaluate the feasibility of defining CQI requirements for sDCI CJT. Focus on a 2 TRP setup.
PMI calculation for CJT sDCI is done across more CSI-RS resources which is new compared to legacy PMI, hence we see it important to define requirements for PMI. Basic mandatory feature is mode2, where UE reports the same set of frequency domain vector components.
Define PMI requirements for sDCI CJT with focus on 2 TRP setup. Further discuss how specific test cases can be designed.
We see it not likely that RI requirements for sDCI CJT are relevant, however it should be evaluated further before deciding whether to define requirements or not.
Further evaluate the feasibility of defining RI requirements for sDCI CJT. Focus on a 2 TRP setup.

	R4-2315944
	MediaTek Inc.
	Observation #1: There is lot of work in these 3 features in total for single work item.
Proposal #1: We propose RAN4 to consider if there is enough time to complete all 3 feature or should some parts be descoped.
Proposal #2: We propose limit the scope to Enhanced Type II codebook for predicted PMI.
Proposal #3: We propose limit the scope to PMI reporting tests.
Observation #2: Advanced receiver for MU-MIMO work is still on-going and not concluded.
Proposal #5: We propose to limit scope of larger number of DMRS ports to legacy (LMMSE) receiver.
Proposal #6: We propose to consider Rel-17 MU-MIMO tests as a starting point of test parameters with extended use of new DMRS port configurations.
Observation #3: There has been concerns on coherence between TRPs in practical deployment.
Proposal #7: We propose feasibility of this Rel-18 feature should be analysed or studied first.
Proposal #8: We propose limit the scope to Enhanced Type II codebook for CJT.
Proposal #10: We propose limit the scope to PMI reporting tests.

	R4-2316001
	Huawei, HiSilicon
	1. Do not define any demodulation performance requirements for unified TCI framework extension.
Define PMI reporting requirements for the new Rel-16-based doppler measurement type-II codebook.
Do not define any demodulation performance requirements for TRS-based TDCP reporting.
Define PMI reporting requirements for the new Rel-16-based CJT type-II codebook.
1. Applicability rule can be defined that UE can skip the legacy case if UE has passed the case with the same configuration but using new DMRS ports.

	R4-2316085
	Ericsson
	Proposal 1: RAN4 does not define UE demodulation and CSI reporting requirements for the multi-TRP enhancement features.
Observation 1: RAN4 RRM is discussing the necessary TDCP reporting requirements. 
Proposal 2: RAN4 does not define TDCP reporting requirements in TS38.101-4.
Proposal 3: RAN4 discuss whether to define new PMI reporting requirements with the Type II codebook for predicted PMI (typeII-Doppler-r18).
Proposal 4: RAN4 discuss whether to define new PMI reporting requirements with the Type II codebook for CJT (typeII-CJT-r18).
Proposal 5: RAN4 does not define UE demodulation and CSI reporting requirements for the reference signal enhancement features.
Proposal 6: RAN4 does not define UE demodulation and CSI reporting requirements for enhanced uplink transmission features.
Proposal 9: RAN4 define PMI reporting test with Type II codebook for predicted PMI if the significant gain is observed with the test metric. 
Proposal 12: RAN4 define PMI reporting test with Type II codebook for CJT if the significant gain is observed with the test metric.

	R4-2316701
	Qualcomm Incorporated
	Proposal1: Prioritize discussion on increased number of DMRS orthogonal ports.
Proposal4: RAN4 shall not have new CSF requirements.

	R4-2315046
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to focus on 8Tx Uplink for BS Demodulation.
Proposal 2: RAN4 shall define requirements for 8Tx UL for PUSCH.

	R4-2315594
	Ericsson
	Observation 1	8Tx related RF discussion is postponed to later RAN4 release.
Observation 2	No need to introduce BS demodulation requirements for MIMO evolution in Rel-18.

	R4-2316000
	Huawei, HiSilicon
	1. Do not define any demodulation performance requirements for unified TCI framework extension.
Do not define any demodulation performance requirements for two TAs enhancement.
For DMRS enhancement, select limited one or two cases from the legacy cases to reuse the requirements, but change the DRMS port configuration to the new defined DMRS ports, e.g. {1008} for rank1 and {1008, 1009} for rank 2 for DMRS eType1.
Applicability rule can be defined that BS can skip the legacy case if BS has passed the case with the same configuration but using new DMRS ports.
Do not define new demodulation performance requirements for SRS enhancement.
Do not define any demodulation performance requirements for 8 Tx UL operation in Rel-18.
Do not define any demodulation performance requirements for simultaneous multi-panel UL transmission.

	R4-2316152
	Samsung
	Observation 1: New FD-OCC length 4 will have impact on the baseband processing for channel estimation to derive the channel information per each DMRS port.
Observation 2: The legacy port indexes and new port indexed can be multiplexed within the same CDM group, up to 4 ranks, only one CDM group is used.
Proposal 1: PUSCH requirement with Rel-18 DMRS pattern to support less than 4 layers could be introduced
· Reuse the existing requirement for PUSCH with 1Tx and 2Tx, with DMRS port {0} and DMRS ports {0, 1}, separately
· New additional PUSCH requirement with 4Tx, with DMRS ports {0,1,8,9}

Proposal 2: No PUSCH requirement introduced to support more than 4 layers SU-MIMO with new enhanced DMRS patten in Rel-18.
Proposal 3: FFS on whether to model cross-link interference between 2 panels. Assuming no cross-link interference targeting CPE/FWA with UL multi-panel transmission as a starting point.
Proposal 4: Take separately processing as a baseline receiver assumption per TRP for Uplink multi-panel transmission
Proposal 5: PUSCH requirement with SDM scheme could be introduced
Proposal 6: Pending on whether combination across TRPs required, it is FFS on whether PUSCH requirement with SFN scheme could be introduced
Proposal 7: No PUSCH requirement introduced if no interference assumption across 2 panels.  
Proposal 8: PUCCH requirement with SFN scheme could be considered if combination across TRPs required. No PUCCH requirement with SFN scheme if no combination across TRPs required. FFS on whether combination across TRP required.



Open issues summary
Sub-topic 1-1 scope of UE demodulation performance and CSI requirements
Open issues for requirements scope of UE demodulation performance and CSI requirements could be summarized as:
Issue 1-1-1: clarify if CSI requirements are needed for codebook enhancement for UE predicated PMI
Issue 1-1-2: clarify if demodulation or CSI requirements are needed for TDCP
Issue 1-1-3: clarify performance impact for Unified TCI enhancement on multi-TRP
Issue 1-1-4: clarify if CSI requirements are needed for codebook enhancement for CJT
Issue 1-1-5: clarify if demodulation requirements are needed for codebook enhancement for CJT
Issue 1-1-6: clarify if demodulation requirements are needed for increased number of orthogonal DMRS ports

Issue 1-1-1: clarify if CSI requirements are needed for codebook enhancement for UE predicated PMI
· Proposals
· Option 1: Yes (Samsung, MTK, Huawei, Nokia (pending on feasibility study), Ericsson (pending on performance gain))
· Only for PMI reporting requirements with ‘typeII-Doppler-r18’ (FR1 only)  (Samsung, MTK, Huawei)
· RAN4 to further discuss the feasibility of defining agreeable test cases for CSI reporting enhancement for high/medium UE velocities by exploiting Doppler-domain. (Nokia)
· RAN4 define PMI reporting test with Type II codebook for predicted PMI if the significant gain is observed with the test metric (Ericsson)
· Option 2: Further discuss CSI reporting requirements for CSI enhancements for eType II codebook only. (Apple)

Moderator Note: All companies share same observation that “codebook enhancement for UE predicated PMI” do have impact on UE performance and receiver processing, meanwhile some companies would like to check the test feasibility and test metric. 
· Recommended WF
· Introduce PMI reporting requirements with ‘typeII-Doppler-r18’ (FR1 only) if test feasibility confirmed.
· FFS for test metric

Issue 1-1-2: clarify if demodulation or CSI requirements are needed for TDCP
· Proposals
· Option 1: Do not introduce demodulation and CSI requirements for TDCP measurement (Apple, Huawei, Ericsson)
· Option 2: Do not introduce demodulation requirements for TDCP measurement; Postpone the CSI requirements discussion on TDCP pending on RRM session conclusion (Samsung, Nokia)
· Recommended WF
· No UE demodulation requirements impact for TDCP measurement; Postpone the CSI requirements discussion on TDCP pending on RRM session conclusion 

Issue 1-1-3: clarify performance impact for Unified TCI enhancement on multi-TRP
· Proposals
· Option 1: No performance impact on UE demodulation and CSI reporting. (Apple, Samsung, Huawei, Ericsson)
· Recommended WF
· No performance impact on UE demodulation and CSI reporting for TCI enhancement on multi-TRP.

Issue 1-1-4: clarify if CSI requirements are needed for codebook enhancement for CJT
· Proposals
· Option 1: Yes
· Option 1a: Only for PMI reporting requirements with enhanced codebook ‘typeII-CJT-r18’ (FR1 FDD only) (Samsung, Huawei)
· Option 1b: RAN4 define PMI reporting test with Type II codebook for CJT if the significant gain is observed with the test metric. (Ericsson)
· Option 1c: Define PMI requirements for sDCI CJT, and further evaluate the feasibility of defining CQI and RI requirements for sDCI CJT, focus on a 2 TRP setup. (Nokia)
· Option 2: feasibility study on this CJT feature first (MTK)
· Major concern on the feasibility and on coherence between TRPs in practical deployment.
· Option 3: Further discuss if RAN4 introduces requirements for both CJT and predicted PMI. (Apple) 
· Major concern on the work load 

Moderator Note: All companies share similar observation that “codebook enhancement for CJT” do have impact on UE performance and receiver processing, meanwhile some companies would like to check the test feasibility and test metric. And for detailed test scope whether PMI only or, including CQI and or RI as well pending on further discussion 
· Recommended WF
· Introduce PMI reporting requirements with ‘typeII-CJT-r18’ (FR1 FDD only) if test feasibility confirmed.
· Focus on 2TRP only 
· FFS whether CQI and or RI requirements needed or not 

Issue 1-1-5: clarify if demodulation requirements are needed for codebook enhancement for CJT
· Proposals
· Option 1: Yes, Define PDSCH performance requirements for sDCI CJT. Further discuss how specific test cases can be designed with focus on a 2 TRP setup. If time permits, further analyse feasibility of defining PDCCH requirements for sDCI CJT. If time permits, further analyse feasibility of defining PBCH requirements for sDCI CJT. (Nokia)
· Option 2: No demodulation requirements needed (Apple, Samsung, MTK, Huawei, Ericsson)
· Recommended WF
· Following majority view, option 2?

Issue 1-1-6: clarify if demodulation requirements are needed for increased number of orthogonal DMRS ports
· Proposals
· Option 1: Further discuss whether new PDSCH demodulation needed (Apple, Samsung, Huawei, MTK, Qualcomm)
· Select limited one or two cases from the legacy cases to reuse the requirements, but change the DRMS port configuration to the new defined DMRS ports (Huawei)
· Applicability rule can be defined that UE can skip the legacy case if UE has passed the case with the same configuration but using new DMRS ports 
· Consider Rel-17 MU-MIMO tests as a starting point of test parameters with extended use of new DMRS port configurations. (MTK)
· Limit scope of larger number of DMRS ports to legacy (LMMSE) receiver.
· Further discuss the usefulness of introducing requirements with enhanced DMRS for SU-MIMO. (Apple)
· Prioritize discussion on increased number of DMRS orthogonal ports.(Qualcomm)
· Option 2: RAN4 does not define UE demodulation and CSI reporting requirements for the reference signal enhancement features (Ericsson)
· Recommended WF
· More discussion needed including target scenario SU-MIMO vs MU-MIMO, reference receiver, whether existing test cases can be reused with DMRS configuration replacement, and test applicable rules if reusing existing test cases

Sub-topic 1-2 scope of BS demodulation performance requirements
Open issues for requirements scope of BS demodulation performance requirements could be summarized as:
Issue 1-2-1: clarify if BS demodulation requirements are needed for unified TCI framework extension
Issue 1-2-2: clarify if BS demodulation requirements are needed for two TAs enhancement
Issue 1-2-3: clarify if BS demodulation requirements are needed for increased number of orthogonal DMRS ports
Issue 1-2-4: clarify if BS demodulation requirements are needed for Uplink 8Tx transmission in Rel-18 
Issue 1-2-5: clarify if BS demodulation requirements are needed for FR2 STxMP 

Issue 1-2-1: clarify if BS demodulation requirements are needed for unified TCI framework extension
· Proposals
· Option 1: No (Nokia, Ericsson, Huawei, Samsung)
· Recommended WF
· Option 1?

Issue 1-2-2: clarify if BS demodulation requirements are needed for two TAs enhancement
· Proposals
· Option 1: No (Nokia, Ericsson, Huawei, Samsung)
· Recommended WF
· Option 1?

Issue 1-2-3: clarify if BS demodulation requirements are needed for increased number of orthogonal DMRS ports
· Proposals
· Option 1: Yes (Huawei, Samsung)
· Select limited one or two cases from the legacy cases to reuse the requirements, but change the DRMS port configuration to the new defined DMRS ports, e.g. {1008} for rank1 and {1008, 1009} for rank 2 for DMRS eType1.(Huawei)
· Applicability rule can be defined that BS can skip the legacy case if BS has passed the case with the same configuration but using new DMRS ports. (Huawei)
· PUSCH requirement with Rel-18 DMRS pattern to support no more than 4 layers could be introduced (Samsung)
· Option 2: No (Ericsson, Nokia)
· Recommended WF
· More discussion needed

Issue 1-2-4: clarify if BS demodulation requirements are needed for Uplink 8Tx transmission in Rel-18
· Proposals
· Option 1: Yes, RAN4 to focus on 8Tx Uplink for BS Demodulation and shall define requirements for 8Tx UL for PUSCH. (Nokia)
· Option 2: No, postpone the discussion on BS performance requirement introduction to future release. (Ericsson, Huawei, Samsung)
Moderator note: RF session already agreed to postpone UL 8Tx to future release in RAN4#106 meeting [WF R4-2303495].
	<Agreement>: 8Tx
· Postpone 8Tx related discussion to later release in RAN4.



· Recommended WF
· Option 2?

Issue 1-2-5: clarify if BS demodulation requirements are needed for FR2 STxMP
· Proposals
· Option 1: Yes (Samsung)
· FFS on whether to model cross-link interference between 2 panels. Assuming no cross-link interference targeting CPE/FWA with UL multi-panel transmission as a starting point. (Samsung)
· Take separately processing as a baseline receiver assumption per TRP for Uplink multi-panel transmission (Samsung)
· PUSCH requirement with SDM scheme could be introduced (Samsung)
· Pending on whether combination across TRPs required, it is FFS on whether PUSCH and PUCCH requirements with SFN scheme could be introduced (Samsung)
· Option 2: No. (Nokia, Ericsson, Huawei)
· Recommended WF
· Following majority view, option 2?

Topic #2: Test set-up and simulation assumptions for UE demodulation performance and CSI
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315487
	Apple
	Proposal #3:  For CSI enhancement for PMI prediction further evaluate performance for suitable configuration-channel model, UE speed to introduce requirements.
Proposal #7:  If requirements are introduced with enhanced DMRS, consider eDMRS Type 1 with length 1.

	R4-2315886
	Samsung
	Proposal 1: general requirements for Rel-18 MIMO evolution tests as below
	Parameter
	Value

	Channel bandwidth and subcarrier spacing
	For FDD, 10MHz/15kHz
For TDD, 40MHz/30kHz

	TDD DL-UL configuration
	FR1.30-1 as specified in 38.101-4 Annex A.

	Number of UE receiver antennas
	2 and 4


Proposal 2: Higher Doppler shift propagation channel, such as TDLA30-240 could be selected as a starting point for Rel-18 TypeII Doppler PMI test.
Proposal 3: Use XP Medium correlation as a starting point for Rel-18 TypeII Doppler PMI test.
Proposal 4: Use the number of CSI-RS ports 16 with (N1, N2) = (4, 2), (O1, O2) = (4, 4) as a starting point for Rel-18 TypeII Doppler PMI test.
Proposal 5: Set paramCombination-Doppler-r18 as 7 (, , ) as a starting point for Rel-18 TypeII Doppler PMI test.
Proposal 6: Set R as 1 for Rel-18 TypeII Doppler PMI test.
Proposal 7: Set RI restriction as 0010 for Rel-18 TypeII Doppler PMI test.
Proposal 8: Set N4 as 4 for Rel-18 TypeII Doppler PMI test.
Proposal 9: Set K=4 as a starting point for Rel-18 TypeII Doppler PMI test.
Proposal 10: Set m and d as 2 as a starting point for Rel-18 TypeII Doppler PMI test.
Proposal 11: Set delta as 1 as a starting point for Rel-18 TypeII Doppler PMI test.
Proposal 12: Use TDLA30-10 with XP high as the propagation channel and correlation configuration for Rel-18 TypeII for CJT test.
Proposal 13: Set K=2 CSI-RS resources and NTRP=2 TRPs for Rel-18 TypeII for CJT PMI test.
Proposal 14: Configure parameter restrictedCMR-Selection to restrict the number of selected CSI-RS resources is N=NTRP for Rel-18 TypeII for CJT PMI test.
Proposal 15: Set PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) as a starting point for Rel-18 TypeII for CJT PMI test.
Proposal 16: Set paramCombination-CJT-L-r18 as 7 ({4, 4}) as a starting point for Rel-18 TypeII for CJT PMI test.
Proposal 17: Set paramCombination-CJT-r18 as 4 (,) or 7 (,) as a starting point for Rel-18 TypeII for CJT PMI test.
Proposal 18: Set R as 1 for Rel-18 TypeII for CJT PMI test.
Proposal 19: Set RI restriction as 0001 for Rel-18 TypeII for CJT PMI test.
Proposal 20: Set codebookMode as Mode2 for Rel-18 TypeII for CJT test.
Observation 1: For Rel-18 PDSCH DMRS configuration type 1, port 1000-1007 are as same as in Rel-15, port 1008-1015 are new orthogonal DMRS ports introduced by Rel-18 length 4 FD-OCC without increasing the DMRS overhead. The number of DMRS in Rel-18 is double of Rel-15 due to the length 4 FDD-OCC instead of length 2 FDD-OCC.
Proposal 21: Set DMRS ports as below for UE supporting Rel-18 DMRS configuration type 1 if demodulation requirements tests are introudced for Rel-18 DMRS
· {1008} for Rank 1 tests
· {1008,1009} for Rank 2 tests
· {1008-1010} for Rank 3 tests
· {1008-1011} for Rank 4 tests
Proposal 22: For eight layer PDSCH performance requirements, consider to define new test case for UEs could support Rel-18 DMRS, due to the DMRS overhead reduction from double-symbol to single-symbol DMRS.

	R4-2315917
	Nokia, Nokia Shanghai Bell
	CSI reporting enhancement for high/medium UE velocities by exploiting Doppler-domain
Basic description
The Rel 18 Type-II codebook for medium/high speed performance depends substantially on the channel conditions and the values of CSI-RS period  and the channel coherence time .
The Rel 18 Type-II codebook for high/medium speeds provides  PMIs in a distributed window WCSI = dN4, which is a significant change with respect to legacy Type-II. Choice of the length WCSI must be carefully done in combination with the CSI periodicity  and the channel dynamics for the UE.
Codebook numerology
The Rel 18 Type-II codebook requires proper configuration of N4 and δ for having a specific performance depending on the channel conditions.
CSI Compression Scheme
The Rel 18 Type-II codebook for medium/high speeds support N4>1 only with regular codebook (non precoded CSI-RS, i.e., Rel 16 enhanced Type II extension) and with the port specific version version (Rel. 17 further enhanced Type II extension) it allows only N4=1. For these two cases different sets of requirements should be considered.
Channel State information Reference Signals (CSI-RS)
For the Rel 18 Type-II codebook for medium/high speeds, we have in addition different configurations for P/SP-CSI-RS and AP-CSI-RS. This further increases the number of tests and alternatives that we might have to test.
A simple scenario with P/SP-CSI-RS for  () can be a feasible setup for requirement definition.
Non-zero coefficients selection and parameter combination
A CSI report configured with  and   =1/4 and  and rank adaptive max-rank 2 brings the best gain benefits with the most reasonable bit overhead budget ~330 bits.
UE assumptions for CQI calculation
For the Rel 18 Type-II codebook for medium/high speeds the impact of using  or  CQIs or even PMI is negligible.

CSI acquisition for Coherent-JT
Scenario
New CJT Type II extension in comparison to legacy scheme for Multiple TRP requires multiple CSI-RS resources assigned for each TRP.
Spatial domain Basis for Multiple TRPs
SD basis for Rel 18 Type II CJT is extended by allowing an independent basis for each TRP, each with  beams. Legacy parameters for SD codebook definition, i.e., N1, N2, O1, and O2 are reused.
Frequency basis, codebook mode-1 and codebook mode-2
FD basis scheme with Mode 1 and Mode 2 might be used. It is expected that Mode 1 yields some gain of performance over Mode 2, because it takes into account delay offset. However Mode 2 is may be preferred due to reduced bit overhead.
W2 quantization and NZ coeff bitmap
As the network has the flexibility of selecting a subset  of TRPs to configure for reporting, thus more than two amplitude references are unnecessary and one group comprising one polarization across all N CSI-RS resources is reasonable enough.
Parameter combinations
Based on the parameter combinations for different number of  ,  and , for a given  the combination with lower  are preferred to due to lower UE complexity. From the performance test point of view, the best is to consider the case with  which might narrow down  to the fewest number of combinations.
CQI Assumptions
For PMI and CQI calculation power ratios of the multiple N TRP is very important to be taken into account for proper selection of the  and the reliability of the calculated joint CJT PMI/CQI.
Summary - Performance requirements
We see it feasible and relevant to define PDSCH requirements for sDCI CJT using 2 TRPs.
Define PDSCH performance requirements for sDCI CJT. Further discuss how specific test cases can be designed with focus on a 2 TRP setup.
Summary - CSI Requirements 
1. Further evaluate the feasibility of defining CQI requirements for sDCI CJT. Focus on a 2 TRP setup.
1. PMI calculation for CJT sDCI is done across more CSI-RS resources which is new compared to legacy PMI, hence we see it important to define requirements for PMI. Basic mandatory feature is mode2, where UE reports the same set of frequency domain vector components.
Define PMI requirements for sDCI CJT with focus on 2 TRP setup. Further discuss how specific test cases can be designed.
Further evaluate the feasibility of defining RI requirements for sDCI CJT. Focus on a 2 TRP setup.

	R4-2315944
	MediaTek Inc.
	Proposal #4: We propose to find feasible N4 parameter and doppler pairs.
Observation #3: There has been concerns on coherence between TRPs in practical deployment.
Proposal #9: We propose limit the scope to 2 TRPs.

	R4-2316001
	Huawei, HiSilicon
	1. Only consider mode 2 for the new Rel-16-based CJT type-II codebook PMI reporting requirements.
Consider 2 TRP and 8 antenna ports per TRP for the new Rel-16-based CJT type-II codebook PMI reporting requirements at the starting point.
For DMRS enhancement, select limited one or two cases from the legacy cases to reuse the requirements, but change the DRMS port configuration to the new defined DMRS ports, e.g. {1008}, {1008, 1009}, {1008, 1009, 1010} and {1008, 1009, 1010, 1011} for rank 1, 2, 3 and 4 respectively for DMRS eType1.

	R4-2316085
	Ericsson
	Observation 2: Existing aperiodic CSI based Type II PMI reporting test setup may not be suitable for Rel-18 predicted PMI reported test especially for TDD SCS=30kHz.
Proposal 7: For evaluation purpose of PMI reporting test with Type II codebook for predicted PMI, configure periodic CSI-RS resources with N4=1 and K=4. The detailed test PMI configurations are listed in Table 1 and Table 2.
Proposal 8: For PMI reporting tests with Type II codebook for predicted PMI, use the test metric defined as  as the starting point, where  is TBD % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding.
Proposal 10: For evaluation purpose of PMI reporting test with Type II codebook for CJT, configure the parameters as shown in Table 3 and Table 4. 
Proposal 11: For PMI reporting test with Type II codebook for CJT, the test metric is defined as , where  is TBD % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding.

	R4-2316701
	Qualcomm Incorporated
	Proposal2: RAN4 to consider low delay spread channels such as TDLA30 for PDSCH demodulation performance requirements. 
Proposal3: RAN4 to consider single symbol front loaded Type 1 DMRS configuration for PDSCH demodulation performance requirements. 



Open issues summary
Sub-topic 2-1 TypeII Doppler for UE predicted PMI (if requirements needed)
Requirement assumptions for Rel-18 TypeII Doppler for UE predicted PMI:
Issue 2-1-1: Propagation channel 
· Proposals
· Option 1: Higher Doppler shift propagation channel, such as TDLA30-240 could be selected as a starting point for Rel-18 TypeII Doppler PMI test. (Samsung)
· Option 2:TDLC300-100 (Ericsson)
· Recommended WF
· More discussion needed

Issue 2-1-2: Correlation configurations
· Proposals
· Option 1: XP Medium as a starting point for Rel-18 TypeII Doppler PMI test. (Samsung, Ericsson)
· Recommended WF
· Option 1?

Issue 2-1-3: N1, N2, O1, O2 and the number of CSI-RS ports
· Proposals
· Option 1: Use the number of CSI-RS ports 16 with (N1, N2) = (4, 2), (O1, O2) = (4, 4) as a starting point for Rel-18 TypeII Doppler PMI test. (Samsung, Ericsson)
· Recommended WF
· Option 1?

Issue 2-1-4: paramCombination-Doppler-r18
· Proposals
· Option 1: Set paramCombination-Doppler-r18 as 7 (L=4, pυ=1/2, β=1/2) as a starting point for Rel-18 TypeII Doppler PMI test. (Samsung, Ericsson)
· Recommended WF
· Option 1?

Issue 2-1-5: RI restriction (typeII-Doppler-RI‑Restriction-r18)
· Proposals
· Option 1: Set RI restriction as 0010 for Rel-18 TypeII Doppler PMI test. (Samsung, Ericsson)
· Recommended WF
· Option 1?

Issue 2-1-6: N4 configuration
· Proposals
· Option 1: Set N4 as 4 for Rel-18 TypeII Doppler PMI test. (Samsung, Nokia)
· Option 2: configure periodic CSI-RS resources with N4=1 (Ericsson)
· Recommended WF
· More discussion needed

Issue 2-1-7: K (number of NZP CSI-RS resources)
· Proposals
· Option 1: Set K=4 as a starting point for Rel-18 TypeII Doppler PMI test. (Samsung, Ericsson)
· Recommended WF
· Option 1?

Issue 2-1-8: m (separation between two consecutive CSI-RS resources) and d (DD unit duration (in slots)
· Proposals
· Option 1: Set m and d as 2 as a starting point for Rel-18 TypeII Doppler PMI test. (Samsung)
· Option 2: N/A, not configured for N4=1 (Ericsson)
· Recommended WF
· TBA

Issue 2-1-9: delta (slot associated with CSI report)
· Proposals
· Option 1: Set delta as 1 as a starting point for Rel-18 TypeII Doppler PMI test. (Samsung, Ericsson)
· Recommended WF
· Option 1?

Issue 2-1-10: MCS
· Proposals
· Option 1: MCS20 (64QAM, 0.55) (Ericsson)
· Recommended WF
· TBA

Issue 2-1-11: CSI-RS configuration
· Proposals
· Option 1: Periodic with periodicity 5 slots and offset 1 slot (Ericsson)
· Recommended WF
· TBA

Issue 2-1-12: other parameters
· Proposals
· Option 1: follow below table (Samsung, Ericsson)
	Parameter
	Value

	Channel bandwidth and subcarrier spacing
	For FDD, 10MHz/15kHz
For TDD, 40MHz/30kHz

	TDD DL-UL configuration
	FR1.30-1 as specified in 38.101-4 Annex A.

	Number of UE receiver antennas
	2 and 4

	R (numberOfPMI-SubbandsPerCQI-Subband-Doppler-r18)
	1


· Recommended WF
· Option 1?

Issue 2-1-13: Test metric
· Proposals
· Option 1: For PMI reporting tests with Type II codebook for predicted PMI, use the test metric defined as  as the starting point, where  is TBD % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding.  (Ericsson)
· Recommended WF
· TBA

Sub-topic 2-2 TypeII for CJT (if requirements needed)
Requirement assumptions for Rel-18 TypeII for CJT:
Issue 2-2-1: Propagation channel and correlation configuration
· Proposals
· Option 1: Use TDLA30-10 with XP high as the propagation channel and correlation configuration for Rel-18 TypeII for CJT test. (Samsung)
· Option 2: TDLA30-5 with XP medium(Ericsson)
· Recommended WF
· TBA

Issue 2-2-2: K (numberOfCSI-RS-Resources), NTRP (Number of TRPs) and restrictedCMR-Selection
· Proposals
· Option 1: Set K=2 CSI-RS resources, NTRP=2 TRPs and configure parameter restrictedCMR-Selection to restrict the number of selected CSI-RS resources is N=NTRP for Rel-18 TypeII for CJT PMI test. (Samsung, Nokia, MTK, Huawei)
· Recommended WF
· Option 1?

Issue 2-2-3: N1, N2, O1, O2 and the number of CSI-RS ports
· Proposals
· Option 1: Set PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) as a starting point for Rel-18 TypeII for CJT PMI test. (Samsung, Huawei, Ericsson)
· Recommended WF
· Option 1? 

Issue 2-2-4: paramCombination-CJT-L-r18 
· Proposals
· Option 1: Set paramCombination-CJT-L-r18 as 7 ({4, 4}) as a starting point for Rel-18 TypeII for CJT PMI test. (Samsung)
· Option 2: Set paramCombination-CJT-L-r18 as 4 ({2, 2}) (Ericsson)
· Recommended WF
· TBA

Issue 2-2-5: paramCombination-CJT-r18
· Proposals
· Option 1: Set paramCombination-CJT-r18 as 4 (,) or 7 (,) as a starting point for Rel-18 TypeII for CJT PMI test.  (Samsung)
· Option 2: Set paramCombination-CJT-r18 as 1 (,) (Ericsson)
· Recommended WF
· TBA

Issue 2-2-6: RI restriction (typeII-CJT-RI‑Restriction-r18)
· Proposals
· Option 1: Set RI restriction as 0001 for Rel-18 TypeII for CJT PMI test. (Samsung, Ericsson)
· Recommended WF
· Option 1?

Issue 2-2-7: codebookMode
· Proposals
· Option 1: Set codebookMode as Mode2 for Rel-18 TypeII for CJT test. (Samsung, Huawei, Ericsson)
· Recommended WF
· Option 1?

Issue 2-2-8: other parameters
· Proposals
· Option 1: follow below table (Samsung, Ericsson)
	Parameter
	Value

	Channel bandwidth and subcarrier spacing
	For FDD, 10MHz/15kHz

	TDD DL-UL configuration
	FR1.30-1 as specified in 38.101-4 Annex A.

	Number of UE receiver antennas
	2 and 4

	R (numberOfPMI-SubbandsPerCQI-Subband-Doppler-r18)
	1


· Recommended WF
· Option 1?

Issue 2-2-9: Test metric
· Proposals
· Option 1: For PMI reporting test with Type II codebook for CJT, the test metric is defined as , where  is TBD % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding. (Ericsson)
· Recommended WF
· TBA

Sub-topic 2-3 enhanced DMRS (if requirements needed)
Requirement assumptions for Rel-18 enhanced DMRS:
Issue 2-3-1: DMRS configuration type and length
· Proposals
· Option 1: Rel-18 DMRS configuration Type 1 with length 1 (Apple, Samsung, Huawei, Qualcomm)
· Recommended WF
· Option 1?

Issue 2-3-2: DMRS ports
· Proposals
· Option 1: DMRS ports introduced by Rel-18  (Samsung, Huawei)
{1008} for Rank 1 tests
{1008, 1009} for Rank 2 tests
{1008-1010} for Rank 3 tests
{1008-1011} for Rank 4 tests
· Recommended WF
· Option 1?

Issue 2-3-3: Propagation channel
· Proposals
· Option 1: RAN4 to consider low delay spread channels such as TDLA30 for PDSCH demodulation performance requirements.  (Qualcomm)
· Recommended WF
· TBA
Topic #3: Test set-up and simulation assumptions for BS demodulation performance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315046
	Nokia, Nokia Shanghai Bell
	Observation 1: In order to observe the impact of MIMO on performance, rank deficient channels require to be introduced to RAN4.
Proposal 3: RAN4 shall use TDLA 30-10, TDLB 100-400, and TDLC 300-100 for requirements definition.
Proposal 4: RAN4 shall use ULA Medium B to provide a pseudo-rank variable channel for MIMO evolution requirements.
Proposal 5: RAN4 shall use MCS 17 in TDLA 30-10, MCS 2 in TDLB 100-400, and MCS 12 TDLC 300-100 for requirements definition.
Proposal 6: RAN4 shall use 5, 20, and 50 MHz for defining requirements with 15 kHz SCS.
Proposal 7: RAN4 shall use 5, 20 and 50 MHz for defining requirements with 30 kHz SCS.
Proposal 8: RAN4 shall use both mapping type A and type B for definition of requirements.
Proposal 9: RAN4 shall define performance requirements for fully coherent codebooks.
Proposal 10: RAN4 shall define N1 =4 and N2=1 for partially coherent 8Tx codebooks
Proposal 11: RAN4 shall define O1=1 and O2=1 for non-coherent 8Tx codebooks
Proposal 12: RAN4 shall define performance requirements for partially coherent codebooks.
Observation 2: Current correlation channel models would not create observable performance difference for partially coherent 8Tx codebooks.
Proposal 13: Should RAN4 introduce requirements for partially coherent codebooks a new channel correlation matrix should be introduced.
Observation 3: If rank variable channels cannot be included in RAN4 requirements for 8Tx the non-coherent TPMIs will provide the same performance as any other codebook.
Proposal 14: If RAN4 does not introduce a spatial component to channel modelling, requirements shall be set using a non-coherent 8Tx codebook.

	R4-2315047
	Nokia, Nokia Shanghai Bell
	on 8Tx UL BS Demodulation: 
Observation 1: In ULA Low channels all streams and codebooks show extremely similar performance, which strongly implies no layer diversity in these channels.

	R4-2316000
	Huawei, HiSilicon
	For DMRS enhancement, select limited one or two cases from the legacy cases to reuse the requirements, but change the DRMS port configuration to the new defined DMRS ports, e.g. {1008} for rank1 and {1008, 1009} for rank 2 for DMRS eType1.

	R4-2316152
	Samsung
	Proposal 9:  The following simulation assumption can be considered for PUSCH requirement with DMRS enhancement if agreed to introduced 
· SCS&CBW
· 15KHz SCS ,5MHz
· 30KHz SCS, 10MHz
· Antenna configuration: 1Tx2Rx, 2Tx2Rx and 4Tx4Rx
· MCS:  MCS 16
· Channel Model: TDLC300-100
· Mapping type: Type A
· Number of DMRS symbol: 2
· DM-RS port:
· {0} for 1Tx, {0, 1} for 2Tx and {0,1, 8, 9} for 4Tx
· Waveform: CP-OFDM

	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}, {0, 1}, {0,1, 8,9}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	
	DM-RS type 
	enhanced-dmrs-Type_r18

	Time domain
	PUSCH mapping type
	A

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	TPMI index for 4Tx four-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL pattern.



Proposal 10: Specify PUSCH requirements with layer combination 2+2 for SDM scheme single-DCI based STxMP transmission
· DMRS port {0, 1} and DMRS port {2, 3} for each panel 

Proposal 11: Configure 2 PTRS ports, K_PTRS=2, L_PTRS=1 for specifying PUSCH requirement with SDM scheme
Proposal 12: Configure 2 symbol of DMRS for specifying PUSCH requirement with SDM scheme
Proposal 13: FFS on Timing and Frequency offset modeling for specifying PUSCH requirement with SDM scheme
Proposal 14: Introduce TDLA30-300 for PUSCH requirement with SDM scheme
Proposal 15: Introduce MCS 16 for PUSCH requirement with SDM scheme
Proposal 16: Introduce 120KHz SCS and 100MHz for PUSCH requirement with SDM scheme
Proposal 17: The exiting test parameters for PUSCH requirements in FR2 can be reused as following
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	120kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0, 1} for TRP1
{2,3} for TRP 2

	
	DM-RS sequence generation
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission per each TRP
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2

	configuration
	Time density (LPT-RS)
	1

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns






Open issues summary
Sub-topic 3-1 enhanced DMRS (if requirements needed)
Requirement assumptions for Uplink enhanced DMRS:
Issue 3-1-1: DMRS ports
· Proposals
· Option 1: change the DRMS port configuration to the new defined DMRS ports, e.g. {1008} for rank1 and {1008, 1009} for rank 2 for DMRS eType1. (Huawei)
· Option 2: {0} for 1Tx, {0, 1} for 2Tx and {0,1, 8, 9} for 4Tx (Samsung)
· Recommended WF
· TBA

Issue 3-1-2: other parameters
· Proposals
· Option 1: (Samsung)
· SCS&CBW: 15KHz SCS, 5MHz; 30KHz SCS, 10MHz
· Antenna configuration: 1Tx2Rx, 2Tx2Rx and 4Tx4Rx
· MCS:  MCS 16
· Channel Model: TDLC300-100
· Mapping type: Type A
· Number of DMRS symbol: 2
· Waveform: CP-OFDM
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}, {0, 1}, {0,1, 8,9}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	
	DM-RS type 
	enhanced-dmrs-Type_r18

	Time domain
	PUSCH mapping type
	A

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	TPMI index for 4Tx four-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL pattern.


· Recommended WF
· TBA

Sub-topic 3-2 Uplink 8Tx transmission (if requirements needed)
Requirement assumptions for Uplink 8Tx transmission:
Issue 3-2-1: Propagation channel
· Proposals
· Option 1: RAN4 shall use TDLA 30-10, TDLB 100-400, and TDLC 300-100 for requirements definition. (Nokia)
· Recommended WF
· TBA

Issue 3-2-2: Correlation configurations
· Proposals
· Option 1: RAN4 shall use ULA Medium B to provide a pseudo-rank variable channel for MIMO evolution requirements. (Nokia)
· Recommended WF
· TBA

Issue 3-2-3: MCS
· Proposals
· Option 1: RAN4 shall use MCS 17 in TDLA 30-10, MCS 2 in TDLB 100-400, and MCS 12 TDLC 300-100 for requirements definition (Nokia)
· Recommended WF
· TBA

Issue 3-2-4: Sub-Carrier Spacing and BW
· Proposals
· Option 1: (Nokia)
RAN4 shall use 5, 20, and 50 MHz for defining requirements with 15 kHz SCS.
RAN4 shall use 5, 20 and 50 MHz for defining requirements with 30 kHz SCS.
· Recommended WF
· TBA

Issue 3-2-5: DMRS mapping Type
· Proposals
· Option 1: RAN4 shall use both mapping type A and type B for definition of requirements (Nokia)
· Recommended WF
· TBA

Issue 3-2-6: Antenna group layout
· Proposals
· Option 1: for fully coherent 8Tx codebooks,  define N1 =4, N2=1, O1=1, O2=1 (Nokia)
· Recommended WF
· TBA

Sub-topic 3-3 FR2 STxMP single-DCI SDM scheme  (if requirements needed)
Requirement assumptions for FR2 STxMP single-DCI SDM scheme:
Issue 3-3-1: Layer combination and DMRS port
· Proposals
· Option 1: Specify PUSCH requirements with layer combination 2+2 for SDM scheme single-DCI based STxMP transmission, DMRS port {0, 1} and DMRS port {2, 3} for each panel (Samsung)
· Recommended WF
· TBA

Issue 3-3-2: PTRS
· Proposals
· Option 1: Configure 2 PTRS ports, K_PTRS=2, L_PTRS=1 for specifying PUSCH requirement with SDM scheme (Samsung)
· Recommended WF
· TBA

Issue 3-3-3: Number of DMRS
· Proposals
· Option 1: Configure 2 symbol of DMRS for specifying PUSCH requirement with SDM scheme (Samsung)
· Recommended WF
· TBA

Issue 3-3-4: Timing and Frequency offset assumption
· Proposals
· Option 1: FFS on Timing and Frequency offset modeling for specify PUSCH requirement with SDM scheme (Samsung)
· Recommended WF
· TBA

Issue 3-3-5: Channel Model
· Proposals
· Option 1: Introduce TDLA30-300 for PUSCH requirement with SDM scheme (Samsung)
· Recommended WF
· TBA

Issue 3-3-6: MCS
· Proposals
· Option 1: Introduce MCS 16 for PUSCH requirement with SDM scheme (Samsung)
· Recommended WF
· TBA

Issue 3-3-7: SCS&BW
· Proposals
· Option 1: Introduce 120KHz SCS and 100MHz for PUSCH requirement with SDM scheme (Samsung)
· Recommended WF
· TBA

Issue 3-3-8: Other test parameters
· Proposals
· Option 1: (Samsung)
The exiting test parameters for PUSCH requirements in FR2 can be reused as following 
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	120kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0, 1} for TRP1
{2,3} for TRP 2

	
	DM-RS sequence generation
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission per each TRP
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2

	configuration
	Time density (LPT-RS)
	1

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns



· Recommended WF
· TBA

