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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:
8.21	NR MIMO evolution for downlink and uplink [[NR_MIMO_evo_DL_UL]]
8.21.4	Demodulation performance requirements [NR_MIMO_evo_DL_UL-Perf]
8.21.4.1	UE demodulation performance and CSI requirements [NR_MIMO_evo_DL_UL-Perf]
8.21.4.2	BS demodulation performance requirements [NR_MIMO_evo_DL_UL-Perf]
This is the third meeting for Rel-18 MIMO WI demod part, in RAN4#108bis and RAN4#109 meetings companies agreed to do feasibility study of introducing PMI reporting requirements for typeII-Doppler-r18 and typeII-CJT-r18 codebooks for UE CSI reporting, and agreed to introduce UE and BS demodulation performance requirements for Rel-18 enhanced DMRS. Companies propose new open issues in their contributions, therefore, moderator suggest to discuss the new test scope issues firstly, and then try to reach agreements on the test setups and simulation assumptions:
· 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

	R4-2400890
	Nokia, Nokia Shanghai Bell
	1. We have provided a specific example where , P/CSI-RS , resulting in an optimal speed corresponding to 20km/h. With lower speeds the CSI prediction might not be justifiable as ZoH might be enough to cope with CSI aging, whereas for higher speed at some point the CSI prediction might collapse due to large Doppler spread and low time of coherence.
1. Type II Rel 18 Doppler and Rel eType II comparisons may have some additional consideration to take into account. Increasing CSI-RS density for Rel 16 eType II might give as a result that Rel 16 eType II outperform Type II Doppler Rel. 18 as it might better tackle CSI aging due to a more frequent PMI update. 
1. Using a single measurement for Rel 16 eType II might be seen as unfair because we would be comparing a scheme with K=1 i.e. Rel 16 eType II vs. a scheme supported on K=4 AP-CSI-RS signals to enable CSI prediction. This implies in our view a violation of the agreements as CSI-RS configurations should be same for both approaches.
Further study the mechanism of comparison between Type II Doppler Rel. 18 and Rel. 16 eType II in order to have a fair CSI-RS setup.
Continue using option 1, i.e., Type II Doppler Rel. 18 vs. Rel. 15 Type I random PMI as the current option for carrying out PMI requirement tests.
1. Possibility in random PMI precoding TRPs to choose the same precoding matrixes can lead to unexpected performance degradation this behavior should be avoided or at least considered when accessing the Test metric defined as .
RAN4 to clarify how to approach random PMI precoding in mTRP case for Test metric defined as .
Option 1: all TRPs use uncorrelated random type I SP precoding
Option 2: TRPs coordinatively choose different random type I SP precoding
Option 3: TRPs coordinatively choose parts of a random type I SP codebooks or MP codebook
RAN4 to choose a Test metric defined as  after clarifying random precoding specifics for mTRP scenarios.

	R4-2401113
	Samsung
	Observation 3: From the link level simulation results in our companion contribution [6], UE throughput with ‘typeII-Doppler-r18’ codebook could outperform Rel-16 Type II codebook with the same CSI-RS configurations and TDLA30-30.
Observation 4: From the link level simulation results in our companion contribution [6], UE throughput with ‘typeII-Doppler-r18’ codebook could outperform random precoding based on Single Panel Type I codebook with the same CSI-RS configurations and TDLA30-30.
Base on observation 3 and 4, and related agreements of issue1-1-1 in last RAN4#109 meeting [4], we should introduce PMI reporting requirements for TypeII-Doppler-r18 codebook.
Proposal 1: Introduce PMI reporting requirements for TypeII-Doppler-r18 codebook with MCS13, TDLA30-30 and N4=4.
Proposal 4: Introduce PMI reporting requirements for ‘typeII-CJT-r18’ codebook, which has obvious performance gain compared with random precoding based on type I Single Panel codebook.

	R4-2401164
	MediaTek Inc.
	Proposals and observations of general scope
Proposal #1: We propose to find test configuration that fulfils both Option 1 and Option 2 conditions.
Proposal #2: We propose to explicitly define random precoding frequency domain granularities as random i1 with wideband granularity and random i2 with subband granularity with ‘typeII-Doppler-r18’ codebook.
Proposal #3: We propose to explicitly define random precoding frequency domain granularities as random i1 with wideband granularity and random i2 with subband granularity with ‘typeII-Doppler-r18’ codebook.
Proposal #4: We propose to define that statistically independent random precoding generation is applied for both TRxPs.
Proposal #5: We propose to define that when Throughput is measured using random precoder selection, all TRxPs transmit all PDSCH layers meaning coherent transmission scheme.

	R4-2401705
	Huawei, HiSilicon
	Proposal 1: Define PMI reporting requirements for the new Rel-16-based doppler measurement type-II codebook.
Proposal 5: Define PMI reporting requirements for the new Rel-16-based CJT type-II codebook.

	R4-2401754
	Ericsson
	Proposal 3: Define the PMI reporting requirements with typeII-Doppler-r18.
Proposal 6: For the PMI reporting requirements with typeII-Doppler-r18, define the test metric as  as a starting point, where  is [90] % of the maximum throughput obtained at  using the typeII-Doppler-r18 precoder configured according to the UE reports, and  is the throughput measured at  using the typeII-r16 precoder configured according to the UE reports.
Proposal 8: Define the PMI reporting requirements with typeII-CJT-r18. 
Proposal 10: For the PMI reporting requirements with typeII-CJT-r18, define the test metric as , where  is [90] % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding based on type I Single Panel codebook per TRP.

	R4-2401406
	Ericsson
	Observation 1	It is hard to indicate which test case with legacy DM-RS port could be skipped if the test with enhanced DM-RS port has passed the requirement.
Proposal 1 	           RAN4 discuss the applicability note for skipping legacy tests by referring legacy test case table. If no proper wording could be agreed, no skipping legacy tests for enhanced DM-RS port

	R4-2401578
	Samsung
	Proposal 1:  The following test applicability rule can be considered 
· a BS that passes tests with enhanced DM-RS port (enhanced-dmrs-Type_r18) can consider the tests with same test parameters but configuring legacy DM-RS port as passed 

	R4-2401704
	Huawei, HiSilicon
	1. Use the following wording for the second bullet of the applicability rule:
· A BS that passes tests with enhanced DM-RS port can consider the test case with the same test parameters but different DMRS port configuration as passed.



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 introduce PMI reporting requirements for ‘typeII-Doppler-r18’ codebook
Issue 1-1-2: clarify if introduce PMI reporting requirements for ‘typeII-CJT-r18’ codebook
Issue 1-1-3: clarify criteria of feasibility for ‘typeII-Doppler-r18’ codebook
Issue 1-1-4: clarify test metric for PMI reporting requirements with ‘typeII-Doppler-r18’ codebook
Issue 1-1-5: clarify test metric for PMI reporting requirements with ‘typeII-CJT-r18’ codebook
Issue 1-1-6: clarify how to approach random PMI precoding in mTRP case for Test metric defined as 
Issue 1-1-7: explicitly define for clarification what “equal probability of each applicable i1, i2 combination” 

Issue 1-1-1: clarify if introduce PMI reporting requirements for ‘typeII-Doppler-r18’ codebook
· Proposals
· Option 1: Introduce PMI reporting requirements for ‘typeII-Doppler-r18’ codebook. (Nokia, Samsung, MTK, Huawei, Ericsson)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· Introduce PMI reporting requirements for ‘typeII-Doppler-r18’ codebook.

Issue 1-1-2: clarify if introduce PMI reporting requirements for ‘typeII-CJT-r18’ codebook
· Proposals
· Option 1: Introduce PMI reporting requirements for ‘typeII-CJT-r18’ codebook. (Nokia, Samsung, MTK, Huawei, Ericsson)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· Introduce PMI reporting requirements for ‘typeII-CJT-r18’ codebook.

Issue 1-1-3: clarify criteria of feasibility for ‘typeII-Doppler-r18’ codebook
· Agreement in RAN4#109:
· Define PMI reporting requirements with ‘typeII-Doppler-r18’ using option 2 if both option 1 and option 2 could be fulfilled. Otherwise, if only option 1 is fulfilled, further discuss if feasible to define PMI reporting requirement using option 1 only.
· Option 1: UE throughput with ‘typeII-Doppler-r18’ codebook could outperform Rel-16 Type II codebook with the same CSI-RS configurations and medium/high UE speed.
· Option 2: UE throughput with ‘typeII-Doppler-r18’ codebook could outperform random precoding based on Single Panel Type I codebook with the same CSI-RS configurations and medium/high UE speed.
· Proposals
· Option 1: Further study the mechanism of comparison between Type II Doppler Rel. 18 and Rel. 16 eType II in order to have a fair CSI-RS setup. (Nokia)
· Option 2: keep the agreement in last meeting and introduce PMI reporting requirements with typeII-Doppler-r18 as gains could be observed (Samsung, MTK, Huawei, Ericsson)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· If a more fair CSI-RS setup are proposed during the meeting, we could further discuss, otherwise, use the mechanism agreement above and CSI-RS setup in section 2.2.1 which have already agreed in RAN4#109.

Issue 1-1-4: clarify test metric for PMI reporting requirements with ‘typeII-Doppler-r18’ codebook
· Agreement in RAN4#109:
· Test metric defined as  as a starting point, where  is X % (e.g. X=90) of the maximum throughput obtained at  using the typeII-Doppler-r18 precoder configured according to the UE reports, and  is the throughput measured at  with random precoding based on Type I Single Panel codebook. 
· Proposals
· Option 1: Test metric defined as  , where  is X % (e.g. X=90) of the maximum throughput obtained at  using the typeII-Doppler-r18 precoder configured according to the UE reports, and  is the throughput measured at  with random precoding based on Type I Single Panel codebook.. (Nokia, Samsung, Huawei)
· Option 2: For the PMI reporting requirements with typeII-Doppler-r18, define the test metric as  as a starting point, where  is [90] % of the maximum throughput obtained at  using the typeII-Doppler-r18 precoder configured according to the UE reports, and  is the throughput measured at  using the typeII-r16 precoder configured according to the UE reports. (Ericsson)
· Recommended WF
· We agreed to use option 1 as starting point in RAN4#109, encourage companies to give feedback on option 2.

Issue 1-1-5: clarify test metric for PMI reporting requirements with ‘typeII-CJT-r18’ codebook
· Agreement in RAN4#109:
· Focus on co-located scenario (zero time offset and zero frequency offset), introduce PMI reporting requirements with ‘typeII-CJT-r18’ (FR1 FDD only) if performance gain could be observed, with Test metric defined as , where  is Z % (e.g., Z=90) of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding based on type I Single Panel codebook.
· Proposals
· Option 1: For the PMI reporting requirements with typeII-CJT-r18, define the test metric as , where  is [90] % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding based on type I Single Panel codebook per TRP. (Ericsson)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· For the PMI reporting requirements with typeII-CJT-r18, define the test metric as , where  is [90] % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding based on type I Single Panel codebook per TRP.

Issue 1-1-6: clarify how to approach random PMI precoding in mTRP case for Test metric defined as 
· Proposals
· Option 1: all TRPs use uncorrelated random type I SP precoding (Nokia, MTK)
· Option 1A: define that when Throughput is measured using random precoder selection, all TRxPs transmit all PDSCH layers meaning coherent transmission scheme. (MTK)
· Option 2: TRPs coordinatively choose different random type I SP precoding (Nokia)
· Option 3: TRPs coordinatively choose parts of a random type I SP codebooks or MP codebook (Nokia)
· Recommended WF
· Need further discussion

Issue 1-1-7: explicitly define for clarification what “equal probability of each applicable i1, i2 combination” 
· Proposals
· Option 1: explicitly define random precoding frequency domain granularities as random i1 with wideband granularity and random i2 with subband granularity with ‘typeII-Doppler-r18’ and ‘typeII-CJT-r18’ codebook. (MTK)
· Recommended WF
· Need further discussion

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 the details of applicability rule for Rel-18 DMRS ports

Issue 1-2-1: clarify the details of applicability rule for Rel-18 DMRS ports
· Agreement in RAN4#109: 
· Unless otherwise stated, PUSCH requirements with enhanced DM-RS port configuration shall apply only for a BS declaring support of enhanced DM-RS port type (see D.xxx in table 4.6-1). 
	D.xxx
	PUSCH enhanced DM-RS port
	Declaration of support PUSCH enhanced DM-RS port configuration enhanced-dmrs-Type_r18.  



· [A BS that passes tests with enhanced DM-RS port can consider corresponding legacy PUSCH tests as passed. Definition of "corresponding" needs to be further specified.] FFS on specific wording.
· Proposals
· Option 1: RAN4 discuss the applicability note for skipping legacy tests by referring legacy test case table. If no proper wording could be agreed, no skipping legacy tests for enhanced DM-RS port (Ericsson)
· Observation: It is hard to indicate which test case with legacy DM-RS port could be skipped if the test with enhanced DM-RS port has passed the requirement
· Option 2: a BS that passes tests with enhanced DM-RS port (enhanced-dmrs-Type_r18) can consider the tests with same test parameters but configuring legacy DM-RS port as passed (Samsung, Huawei)
· Recommended WF
· We already agreed to introduce applicability rule for Rel-18 DMRS ports in RAN4#108bis, about the further details, encourage feedback on 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

	R4-2400467
	Apple
	DMRS Enhancements
1. The proposed values in last meeting - {1008-1010} if Rank 3 test is selected, {1008-1011} if Rank 4 is selected (option 1) are not feasible based on antenna port configuration for enhanced DMRS.
Observation #1:  There is no necessity to test UE with ranks 1 to 4 with enhanced DMRS.
Observation #2:  There is nothing additional tested with UE implementation by introducing tests with different ranks for enhanced DMRS.
Observation #3:  It is sufficient to introduce one requirement with enhanced DMRS to verify UE implementation.
Proposal #1:  Define requirements with enhanced DMRS for rank 2 only.
Proposal #2:  Configure DMRS ports {8, 9} for enhanced DMRS requirements. 
Proposal #3:  Define requirements for 2RX and 4RX.
Proposal #4:  Define requirements for FDD and TDD modes. 
Proposal #5:  Define the following test cases with enhanced DMRS for FR1.
For 2Rx: Test 2-1 in Sections 5.2.2.1.1, 5.2.2.2.1
For 4Rx: Test 2-1 in Sections 5.2.3.1.1, 5.2.3.2.1

Proposal #6:  Define the following test cases with enhanced DMRS for FR2-1.
For 2Rx: Test 2-6 in Section 7.2.2.2.1
Proposal #7:  Derive the requirements for enhanced DMRS with new simulation results, rather than legacy requirements. 
Proposal #8:  Introduce applicability rule that UE supporting enhanced DMRS needs to only be tests for new requirements with enhanced DMRS, and can skip the corresponding tests with legacy DMRS configuration.

	R4-2400730
	Qualcomm Incorporated
	Observation1: From earlier submissions of other companies, simulation results show no difference in performance for Rank1, and Rank2 between R15, and R18 DMRS ports. [2]
Proposal1: RAN4 to use Rel-18 DMRS ports {1000, 1001, 1008, 1009}  for Rank4 case. 
Proposal2: RAN4 to reuse Test 4-1 of clause 5.2.3.2.1 and clause 5.2.3.1.1 of TS 38.101-4.
Proposal3: RAN4 to define PDSCH demod. requirements for only 4Rx. 
Proposal4: RAN4 to use new value according to latest simulation results. 
Proposal5: RAN4 to use TDLA30-50 for TypeII doppler PMI requirements. 
Proposal6: RAN4 to set paramCombination-CJT-L-r18 as 4 ({2, 2}).

	R4-2400890
	Nokia, Nokia Shanghai Bell
	Clarify criteria of feasibility and test metric for PMI reporting requirements with ‘typeII-Doppler-r18’ codebook
1. We have provided a specific example where , P/CSI-RS , resulting in an optimal speed corresponding to 20km/h. With lower speeds the CSI prediction might not be justifiable as ZoH might be enough to cope with CSI aging, whereas for higher speed at some point the CSI prediction might collapse due to large Doppler spread and low time of coherence.
1. Type II Rel 18 Doppler and Rel eType II comparisons may have some additional consideration to take into account. Increasing CSI-RS density for Rel 16 eType II might give as a result that Rel 16 eType II outperform Type II Doppler Rel. 18 as it might better tackle CSI aging due to a more frequent PMI update. 
1. Using a single measurement for Rel 16 eType II might be seen as unfair because we would be comparing a scheme with K=1 i.e. Rel 16 eType II vs. a scheme supported on K=4 AP-CSI-RS signals to enable CSI prediction. This implies in our view a violation of the agreements as CSI-RS configurations should be same for both approaches.
1. Further study the mechanism of comparison between Type II Doppler Rel. 18 and Rel. 16 eType II in order to have a fair CSI-RS setup.
Continue using option 1, i.e., Type II Doppler Rel. 18 vs. Rel. 15 Type I random PMI as the current option for carrying out PMI requirement tests.

Clarify if PMI reporting requirements are needed for ‘typeII-CJT-r18’ codebook
1. Possibility in random PMI precoding TRPs to choose the same precoding matrixes can lead to unexpected performance degradation this behavior should be avoided or at least considered when accessing the Test metric defined as .
RAN4 to clarify how to approach random PMI precoding in mTRP case for Test metric defined as .
Option 1: all TRPs use uncorrelated random type I SP precoding
Option 2: TRPs coordinatively choose different random type I SP precoding
Option 3: TRPs coordinatively choose parts of a random type I SP codebooks or MP codebook
RAN4 to choose a Test metric defined as  after clarifying random precoding with mTRPs.

Initial simulation assumptions for TypeII Doppler
1. As the CSI setup has been defined in previous agreements and the test metric highly depends on the characteristics of TDLA model in which respect to Doppler Spread, new values of Doppler Spread might appear as a result of the test refinement.
 Keep the CSI setup fixed and rather focus on finding the TDLA channel model characteristic in which the results of the test metric provide a reasonable output for enabling PMI requirement definition.

Initial simulation assumptions for TypeII for CJT
Propagation channel and correlation configuration
1. With reference to the existing requirements for Rel-17 NCJT PMI reporting, using TDLA30-10 with XP high as the propagation channel and correlation configuration is a reasonable starting point.
Use TDLA30-10 with XP high as the propagation channel and correlation configuration for Rel-18 TypeII for CJT test (option 1).

K (numberOfCSI-RS-Resources), NTRP (Number of TRPs), restrictedCMR-Selection, N1, N2, O1, O2 and the number of CSI-RS ports
1. Setting K=2 CSI-RS resources and NTRP=2 TRPs while configuring parameter restrictedCMR-Selection to restrict the number of selected CSI-RS resources to N=NTRP for Rel-18 TypeII for CJT PMI test simplifies the testing environment and aligns with practical deployment scenarios. This configuration enables focused evaluation and efficient resource utilization.
1. Configuring PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) provides a balanced trade-off between signaling overhead and channel estimation accuracy, ensuring effective utilization of CSI-RS resources in multi-TRP environments.
Adopt the agreement to PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) for Rel-18 TypeII for CJT PMI test.

paramCombination-CJT-L-r18 and paramCombination-CJT-r18
1. Our simulation results in R4-2315917 show better average UPT gain and better cell edge UPT gain for Ln = {4,4} (i.e., paramCombination-CJT-L-r18 = 7) compared to Ln = {2,2} (i.e., paramCombination-CJT-L-r18 = 4).
Set paramCombination-CJT-L-r18 as 7 ({4, 4}) as a preliminary position for Rel-18 TypeII for CJT PMI test (Option 1- Issue 2-2-4).
Set paramCombination-CJT-r18 as 4 (,) or paramCombination-CJT-r18 as 7 (,) as a preliminary position for Rel-18 TypeII for CJT PMI test (Option 1- Issue 2-2-5).

codebookMode
1. Setting codebookMode as Mode2 for Rel-18 TypeII for CJT test (Option 1) is preferred due to reduced bit overhead.
Set codebookMode as Mode2 for Rel-18 TypeII for CJT test (Option 1).

Test set-up and simulation assumptions for Rel-18 DMRS
DMRS ports
1. We do at this point have any preference for the ports used if Rank 4 is selected (i.e., {1008-1011} or {1000, 1001, 1008, 1009}. Decision can be made based on aligned simulation results.

Number of Rx for tests need to be defined for Rel-18 DMRS
1. To define requirements for rank4, 4Rx will be required as minimum. Introduction of requirements for rank1,2 can be done with 2Rx for covering both 2Rx and 4Rx capable UEs.
Define requirements for Rel-18 DMRS for both 2Rx and 4Rx.

Cases need to be defined for FR1 Rel-18 DMRS
1. For testcases with FDD and TDD similar configurations can be used.
1. To have full test coverage, test with 1,2,3 and 4 layers can be defined.
If defining testcases for both 2Rx and 4Rx, then use (option 4)
- For Rank 1 with 2Rx, Test 1-2 in Chapter 5.2.2.1.1, 5.2.2.2.1
- For Rank 2 with 2Rx, Test 2-1 in Chapter 5.2.2.1.1, 5.2.2.2.1
- For Rank 3 with 4Rx, Test 3-1 in Chapter 5.2.3.1.1, 5.2.3.2.1
- For Rank 4 with 4Rx, Test 4-1 in Chapter 5.2.3.1.1, 5.2.3.2.1

Cases need to be defined for FR2-1 Rel-18 DMRS
1. To secure UE functionality for Rel-18 DRMS in FR2-1, a subset of existing requirements can adapted to Rel-18 DMRS.
Use Test 1-1 for Rank 1, Test 2-1 for Rank 2 in Tables 7.2.2.2.1-3 and 7.2.2.2.1-4 (Option 1A)

Minimum requirements for tests need to be defined for Rel-18 DMRS
1. In RAN4#109 there were not enough provided results to align, hence decision on using legacy values or new values according to simulation results cannot be made based on the provided results from RAN4#109.
If simulation alignment is concluded based on results from RAN4#110, define new Rel-18 DMRS requirements with new values according to the aligned simulation results (option 2).

	R4-2400891
	Nokia, Nokia Shanghai Bell
	Provide simulation results for Rel-18 enhanced DMRS cases vs Rel-15 DMRS cases, the SNR @70% of maximum throughput is the same value for FR1 FDD cases and FR2 TDD cases; 0.2dB difference for FR1 TDD cases.

	R4-2401113
	Samsung
	Observation 1: The throughput performance of TypeII-Doppler-r18 codebook would be impacted by the PMI apply strategy on gNB side.
Observation 2: For the system level simulation in RAN1 study, the throughput performance of TypeII-Doppler-r18 codebook compared with Rel-16 TypeII codebook, generally, the throughput gain are more obvious on the cell edge throughput than the cell average throughput compared with Rel-16 TypeII codebook, and the cell average throughput gain is about 2%.
Observation 3: From the link level simulation results in our companion contribution [6], UE throughput with ‘typeII-Doppler-r18’ codebook could outperform Rel-16 Type II codebook with the same CSI-RS configurations and TDLA30-30.
Observation 4: From the link level simulation results in our companion contribution [6], UE throughput with ‘typeII-Doppler-r18’ codebook could outperform random precoding based on Single Panel Type I codebook with the same CSI-RS configurations and TDLA30-30.
Proposal 1: Introduce PMI reporting requirements for TypeII-Doppler-r18 codebook with MCS13, TDLA30-30 and N4=4.
Proposal 2: For FR1 FDD, introduce PMI reporting requirements for TypeII-Doppler-r18 codebook with test metric  (using 60% of the maximum throughput) about 1.9 for 2Rx case, and 2.1 for 4Rx case.
Proposal 3: For FR1 TDD, introduce PMI reporting requirements for TypeII-Doppler-r18 codebook based on the simulation results provided in next meeting based on below configuration in Figure 2-3.
Proposal 4: Introduce PMI reporting requirements for ‘typeII-CJT-r18’ codebook, which has obvious performance gain compared with random precoding based on type I Single Panel codebook.
Proposal 5: Prefer to set paramCombination-CJT-L-r18 as 7 ({4, 4}) for PMI reporting requirements using typeII-CJT-r18 codebook.
Proposal 6: Prefer to set paramCombination-CJT-r18 as 4 (,) for PMI reporting requirements using typeII-CJT-r18 codebook.
Proposal 7: Set codebookMode as Mode2 for typeII-CJT-r18 test.
Proposal 8: Set the test metric  at 90% of the maximum TP as 1.8 for both 2Rx and 4Rx cases.
Proposal 9: Use DMRS ports introduced by Rel-18, {1008-1011} for Rank 4 case.
Proposal 10: Define PDSCH demodulation requirements for both 2Rx and 4Rx antennas for Rel-18 enhanced DMRS.
Proposal 11: define one test for Rank 2 with 2Rx, one test for each Rank 2, Rank 4 with 4Rx
For 2Rx: Test 2-1 in Chapter 5.2.2.1.1, 5.2.2.2.1
For 4Rx: Test 2-1, 4-1 in Chapter 5.2.3.1.1, 5.2.3.2.1
Proposal 12: Do not define PDSCH demodulation performance test cases for FR2-1 Rel-18 DMRS.
Proposal 13: Reuse legacy SNR values to define the minimum requirements for tests need to be defined for Rel-18 DMRS.

	R4-2401114
	Samsung
	Observation 1: For the 2Rx PMI reporting performance simulation results on ‘typeII-Doppler-r18’ codebook vs Rel-16 Type II codebook, no gain is observed for TDLA30 cases with Doppler 200Hz, 100Hz, 50Hz, neither with MCS13 nor MCS20.
Observation 2: For the 2Rx PMI reporting performance simulation results on ‘typeII-Doppler-r18’ codebook vs Rel-16 Type II codebook, some gain could be observed for TDLA30 cases with Doppler 30Hz,  both with MCS13 and MCS20.
Observation 3: For Doppler 30Hz case, both cases using ‘typeII-Doppler-r18’ codebook with N4=1 and N4=4 could outperform cases using Rel-16 Type II codebook, and the performance of ‘typeII-Doppler-r18’ codebook cases using N4=4 is better than N4=1.
Observation 4: For Doppler 30Hz case, the performance gain at the 60% of the maximum throughput point is higher than 70% and 90% of the maximum throughput point.
Observation 5: For Doppler 30Hz case, considering the 60% SNR working point without impairment, MCS13 is more suitable than MCS20.
Observation 6: For Doppler 30Hz with MCS13 case, the 60% SNR working point of Rel-18 Doppler codebook could get about 0.5dB gain over Rel-16 codebook for 2Rx cases, and about 0.3dB gain for 4Rx cases.
Observation 7: For Doppler 30Hz with MCS13 case, the test metric  on 60% SNR working point of Rel-18 Doppler codebook is about 1.91 for 2Rx case, and 2.14 for 4Rx case.
Observation 8: For the test metric at 90% of the maximum TP, the test metric value increase along with the number of beams (indicated by paramCombination-CJT-L-r18) increases. 
Observation 9: For the test metric at 90% of the maximum TP, the test metric value increase along with the paramCombination-CJT-r18 increases, but the increase values are limited.
Observation 10: When paramCombination-CJT-L-r18 = 4, the test metric at 90% of the maximum TP is about 1.4for 2 Rx, is about 1.6 for 4Rx.
Observation 11: When paramCombination-CJT-L-r18 = 7, the test metric at 90% of the maximum TP is about 1.9 for 2 Rx, is about 2.2 for 4Rx.
Observation 12: For the PDSCH demodulation performance, cases with Rel-18 enhanced DMRS almost have the same performance with Rel-15 DMRS cases.

	R4-2401164
	MediaTek Inc.
	Proposals and observations of general scope
Proposal #1: We propose to find test configuration that fulfils both Option 1 and Option 2 conditions.
Proposal #2: We propose to explicitly define random precoding frequency domain granularities as random i1 with wideband granularity and random i2 with subband granularity with ‘typeII-Doppler-r18’ codebook.
Proposal #3: We propose to explicitly define random precoding frequency domain granularities as random i1 with wideband granularity and random i2 with subband granularity with ‘typeII-Doppler-r18’ codebook.
Proposal #4: We propose to define that statistically independent random precoding generation is applied for both TRxPs.
Proposal #5: We propose to define that when Throughput is measured using random precoder selection, all TRxPs transmit all PDSCH layers meaning coherent transmission scheme.

Proposals and observations of predicted PMI
Observation #1: We do not see gains over Rel-16 reference in TDLA30-50 and TDLA30-100 channels.
Observation #2: We see significant gains over Rel-16 reference in TDLA30-30 when N4=1.
Observation #3: We see minor gains over Rel-16 reference in TDLA30-30 when N4=4.
Observation #4: We see feasible gamma values in TDLA30-30 when with both N4=1 and N4=4.
Observation #5: We see prediction timing matching PMI apply timing outperforming prediction timing based on signalled delta parameter.
Proposal #6: We propose to check TDLA30-30 channel results from all companies with N4=1 and N4=4.
Proposal #7: We prefer MCS13.

Proposals and observations of CJT
Observation #6: We see significant gains of paramCombination-CJT-L-r18 of value 7 compared to value 4.
Proposal #8: We prefer Option 1 to set paramCombination-CJT-L-r18 as 7.
Observation #7: We see comparable performance of paramCombination-CJT-r18 values 7 and 4 in Rank1.
Observation #8: We see significant gains of paramCombination-CJT-r18 of value 7 compared to value 4 in Rank2.
Proposal #9: We prefer Option 1 to set paramCombination-CJT-r18 as 7.
Observation #9: We see higher gamma values on MCS13 compared to MCS20.
Observation #10: We see higher gamma values on Rank2 compared to Rank1.
Proposal #10: We prefer using MCS13.
Proposal #11: We support using Rank2, meaning typeII-CJT-RI Restriction-r18 set as 0010.
Proposal #12: We support Option 1 to set codebookMode as Mode2 for Rel-18 TypeII for CJT test.
Proposal #13: We support Option 1 as a starting point.
Proposal #14: We propose to define TRS resource configuration being joint or TRP-specific resource.

Proposals and observations of enhanced DMRS
Proposal #15: We prefer Option 1 to use ports {1008-1011}.
Proposal #16: We still support testing both FDD and TDD.
Proposal #17: We support Option 1 to define both 2Rx and 4Rx tests.
Proposal #18: We propose to use FR1 tests with TDLA30-10 channel.
Proposal #19: We propose to use FR1 tests with full frequency domain allocation.
Proposal #20: We propose to use FR1 tests with 70% relative throughput.
Proposal #21: We propose to use FR2 tests with TDLA channel, if FR2 test is introduced.
Proposal #22: We propose to use FR2 tests with full frequency domain allocation, if FR2 test is introduced.
Proposal #23: We propose to use FR2 tests with 70% relative throughput, if FR2 test is introduced.
Observation #11: In our simulations we see maximum performance losses less than 0.3dB. Therefore, we see that reusing old values with possible additional margin is sufficient.
Proposal #24: We support Option 1 of reusing legacy values.

	R4-2401165
	MediaTek Inc.
	Observations of predicted PMI
Observation #1: We do not see gains over Rel-16 reference in TDLA30-50 and TDLA30-100 channels.
Observation #2: We see significant gains over Rel-16 reference in TDLA30-30 when N4=1.
Observation #3: We see minor gains over Rel-16 reference in TDLA30-30 when N4=4.
Observation #4: We see feasible gamma values in TDLA30-30 when with both N4=1 and N4=4.
Observation #5: We see prediction timing matching PMI apply timing outperforming prediction timing based on signalled delta parameter.
Observations of CJT
Observation #6: We see significant gains of paramCombination-CJT-L-r18 of value 7 compared to value 4.
Observation #7: We see comparable performance of paramCombination-CJT-r18 values 7 and 4 in Rank1.
Observation #8: We see significant gains of paramCombination-CJT-r18 of value 7 compared to value 4 in Rank2.
Observation #9: We see higher gamma values on MCS13 compared to MCS20.
Observation #10: We see higher gamma values on Rank2 compared to Rank1.
Observations of enhanced DMRS
Observation #11: In our simulations we see maximum performance losses less than 0.3dB. Therefore, we see that reusing old values with possible additional margin is sufficient.

	R4-2401705
	Huawei, HiSilicon
	1. Define PMI reporting requirements for the new Rel-16-based doppler measurement type-II codebook.
Select the test metric as X = 90% for the new Rel-16-based doppler measurement type-II codebook.
Select the Doppler as 50Hz and gamma as 1.5 for the new Rel-16-based doppler measurement type-II codebook.
Select N4 = 4 for the new Rel-16-based doppler measurement type-II codebook.
Define PMI reporting requirements for the new Rel-16-based CJT type-II codebook.
Select the test metric as Z = 90% for the new Rel-16-based CJT type-II codebook.
Gamma value 2.0 can be selected for the new Rel-16-based CJT type-II codebook.
Select pv = 0.25 (paramCombination-CJT-r18 = 4 for paramCombination-CJT-L-r18 = 7) for the new Rel-16-based CJT type-II codebook.
Select codebook mode 2 for the new Rel-16-based CJT type-II codebook.
Define performance requirements for increased number of orthogonal DMRS ports for both 2Rx and 4Rx. The selected test cases can be as shown in Table 2.3-1, i.e. Test 1-1 in 5.2.2.1(2Rx)/5.2.3.1(4Rx) of TS 38.101-4 for FDD and Test 2-1 in 5.2.2.2(2Rx)/5.2.3.2(4Rx) of TS 38.101-4 for TDD.
1. There is negligible performance difference between the cases with legacy DMRS ports and the new DMRS ports.
Reuse legacy SNR value for increased number of orthogonal DMRS ports performance requirements.

	R4-2401754
	Ericsson
	Observation 1: No performance difference between Rel-15 and Rel-18 DMRS configurations.
Proposal 1: Select the following test cases to specify UE demodulation requirements with Rel-18 enhanced DMRS type 1 configuration:
· FR1 Rank 1, QPSK 0.3 (Table 5.2.2.1.1-3 Test 1-2 for FR1 FDD 2Rx, Table 5.2.2.2.1-3 Test 2-1 for FR1 TDD 2Rx), DMRS ports = {1008}
· FR1 Rank 2, 64QAM 0.5 (Table 5.2.2.1.1-4 Test 2-1 for FR1 FDD 2Rx, Table 5.2.2.2.1-4 Test 2-1 for FR1 TDD 2Rx), DMRS ports = {1008, 1009}
· FR1 Rank 3, 16QAM 0.48 (Table 5.2.3.1.1-5 Test 3-1 for FR1 FDD 4Rx, Table 5.2.3.2.1-5 Test 3-1 for FR1 TDD 4Rx), DMRS ports = {1008, 1009, 1010}
· FR1 Rank 4, 16QAM 0.48 (Table 5.2.3.1.1-6 Test 4-1 for FR1 FDD 4Rx, Table 5.2.3.2.1-6 Test 4-1 for FR1 TDD 4Rx), DMRS ports = {1008, 1009, 1010, 1011}
· FR2-1 Rank 1, QPSK 0.3 (Table 7.2.2.2.1-3 Test 1-1 for FR2-1 TDD 2Rx), DMRS ports = {1008}
· FR2-1 Rank 2, QPSK 0.3 (Table 7.2.2.2.1-4 Test 2-1 for FR2-1 TDD 2Rx), DMRS ports = {1008, 1009}
Proposal 2: Introduce applicability rule that UE can skip the legacy test cases if UE supporting ‘dmrs-TypeEnh’ passes the cases with the Rel-18 enhanced DMRS type 1 configuration.
Observation 2: Follow PMI with typeII-Doppler-r18 does not show significant gain compared with typeII-r16 with N4=4 and K=4, where CSI-RS is transmitted every 2 slots.
Observation 3: Follow PMI with typeII-Doppler-r18 shows a certain gain compared with typeII-r16 with N4=1 and K=4, where CSI-RS is transmitted every 5 slots.
Observation 4: No significant performance difference between single beam steering model and dual beam steering model for the evaluation of typeII-Doppler-r18.
Proposal 3: Define the PMI reporting requirements with typeII-Doppler-r18.
Proposal 4: For the PMI reporting requirements with typeII-Doppler-r18, configure N4=1 and K=4. Also set CSI-RS periodicity to 5 slots for FDD SCS=15kHz.
Proposal 5: Configure the channel model to TDLA30-30.
Proposal 6: For the PMI reporting requirements with typeII-Doppler-r18, define the test metric as  as a starting point, where  is [90] % of the maximum throughput obtained at  using the typeII-Doppler-r18 precoder configured according to the UE reports, and  is the throughput measured at  using the typeII-r16 precoder configured according to the UE reports.
Proposal 7: For the PMI reporting requirements with typeII-Doppler-r18, apply the single cluster beam steering model as specified in TS 38.101-4 B.2.3.2.3.
Observation 5: Follow PMI with typeII-CJT-r18 with L=2 and L=4 shows enough performance gain compared with random typeI-r15 precoding in multi-TRP scenario.
Proposal 8: Define the PMI reporting requirements with typeII-CJT-r18. 
Proposal 9: For the PMI reporting requirements with typeII-CJT-r18, configure paramCombination-CJT-L-r18=7 (L=4) and paramCombination-CJT-r18=4.
Proposal 10: For the PMI reporting requirements with typeII-CJT-r18, define the test metric as , where  is [90] % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding based on type I Single Panel codebook per TRP.
Proposal 11: Apply the single cluster beam steering model per TRP as specified in TS 38.101-4 B.2.3.2.3.



Open issues summary
Sub-topic 2-1 Test setup and simulation assumptions for TypeII Doppler
Issue 2-1-1: Propagation channel 
· Proposals
· Option 1: TDLA30-50 (Qualcomm, Huawei)
· Option 2: TDLA30-30 (Samsung, MTK, Ericsson)
· Option 2A: propose to check TDLA30-30 channel results from all companies with N4=1 and N4=4. (MTK)
· Recommended WF
· More discussion needed

Issue 2-1-2: N4 and K configuration
· Proposals
· Option 1: N4=4 and K=4 (Samsung, Huawei)
· Option 2: N4=1 and K=4 with CSI-RS periodicity as 4 slot for FR1 FDD SCS=15kHz (Ericsson)
· Recommended WF
· More discussion needed

Issue 2-1-3: MCS
· Proposals
· Option 1: MCS13 (16QAM, 0.48) (Samsung, MTK)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· MCS13 (16QAM, 0.48) for PMI reporting requirements of typeII-Doppler-r18 codebook

Issue 2-1-4: X% of the maximum throughput in Test metric
· Proposals
· Option 1: 60%  (Samsung)
· Option 2: 90% (Huawei)
· Recommended WF
· More discussion needed

Issue 2-1-5: Test metric of TypeII-Doppler-r18 codebook
· Proposals
· Option 1: 1.9 for 2Rx case, 2.1 for 4Rx case  (Samsung)
· Option 2: 1.5 (Huawei)
· Recommended WF
· More discussion needed

Issue 2-1-6: Test setup for FR1 TDD case of TypeII-Doppler-r18 codebook
· Proposals
· Option 1: For FR1 TDD, introduce PMI reporting requirements for TypeII-Doppler-r18 codebook based on the simulation results provided in next meeting based on below figure configuration (Samsung)
[image: ]
· Recommended WF
· More discussion needed

Issue 2-1-7: Beam steering modelling for TypeII-Doppler-r18 PMI reporting requirements
· Proposals
· Option 1: For the PMI reporting requirements with typeII-Doppler-r18, apply the single cluster beam steering model as specified in TS 38.101-4 B.2.3.2.3. (Ericsson)
· Recommended WF
· More discussion needed

Sub-topic 2-2 Test setup and simulation assumptions for 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. (Nokia)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· Use TDLA30-10 with XP high as the propagation channel and correlation configuration for Rel-18 TypeII for CJT test.

Issue 2-2-2: 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) for Rel-18 TypeII for CJT PMI test. (Nokia)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· Set PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) for Rel-18 TypeII for CJT PMI test

Issue 2-2-3: paramCombination-CJT-L-r18 
· Proposals
· Option 1: Set paramCombination-CJT-L-r18 as 7 ({4, 4}) (Nokia, Samsung, MTK, Huawei, Ericsson )
· Option 2: Set paramCombination-CJT-L-r18 as 4 ({2, 2}) (Qualcomm)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· Set paramCombination-CJT-L-r18 as 7 ({4, 4})

Issue 2-2-4: paramCombination-CJT-r18
· Proposals
· Option 1: Set paramCombination-CJT-r18 as 4 (,) (Nokia, Samsung, Huawei, Ericsson)
· Option 2: Set paramCombination-CJT-r18 as 7 (,)   (Nokia, MTK)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· Set paramCombination-CJT-r18 as 4 (,)

Issue 2-2-5: RI restriction (typeII-CJT-RI‑Restriction-r18)
· Proposals
· Option 1: Set RI restriction as 0001 for Rel-18 TypeII for CJT PMI test. (Nokia, Samsung,)
· Option 2: Set RI restriction as 0010 for Rel-18 TypeII for CJT PMI test. (MTK)
· Recommended WF
· More discussion needed

Issue 2-2-6: MCS
· Proposals
· Option 1: MCS13 (16QAM, 0.48) (Samsung, MTK)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· Use MCS13 (16QAM, 0.48) for PMI reporting requirements of typeII-CJT-r18 codebook 

Issue 2-2-7: codebookMode
· Proposals
· Option 1: Set codebookMode as Mode2 for Rel-18 TypeII for CJT test. (Nokia, Samsung, MTK, Huawei)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· Set codebookMode as Mode2 for PMI reporting requirements of typeII-CJT-r18 codebook

Issue 2-2-8: X% of the maximum throughput
· Proposals
· Option 1: 90%  (Samsung, Huawei, Ericsson)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· Use 90% of the maximum throughput in the test metric for PMI reporting requirements of typeII-CJT-r18 codebook

Issue 2-2-9: Test metric of TypeII-CJT-r18 codebook
· Proposals
· Option 1: 1.8 for 2Rx and 4Rx case (Samsung)
· Option 2: 2.0 for 2Rx and 4Rx case (Huawei)
· Recommended WF
· More discussion needed

Issue 2-2-10: TRS configuration in CJT
· Proposals
· Option 1: define TRS resource configuration being joint or TRP-specific resource (MTK)
· Recommended WF
· More discussion needed

Issue 2-2-11: Beam steering modelling for TypeII-CJT-r18 PMI reporting requirements
· Proposals
· Option 1: Apply the single cluster beam steering model per TRP as specified in TS 38.101-4 B.2.3.2.3. (Ericsson)
· Recommended WF
· More discussion needed

Sub-topic 2-3 Test setup and simulation assumptions for Rel-18 DMRS
Issue 2-3-1: DMRS ports
· Way forward in RAN4#109:
· {1008} if Rank 1 test is selected
· {1008, 1009} if Rank 2 test is selected
· {1008-1010} if Rank 3 test is selected
· If Rank 4 test is selected:
· Option 1: {1008-1011}
· Option 2: {1000, 1001, 1008, 1009}
· Proposals
· If Rank 4 test is selected, use Option 1: {1008-1011}  (Nokia, Samsung, MTK, Ericsson)
· If Rank 4 test is selected, use Option 2: {1000, 1001, 1008, 1009}  (Apple, Qualcomm, Nokia)
· Observation: The proposed values in last meeting - {1008-1010} if Rank 3 test is selected, {1008-1011} if Rank 4 is selected (option 1) are not feasible based on antenna port configuration for enhanced DMRS. (Apple)
· Recommended WF
· Moderator expect this is agreeable without discussion (as the definition in 3GPP TS 38.212 Table 7.3.1.2.2-7):
· {1008} if Rank 1 test is selected
· {1008, 1009} if Rank 2 test is selected
· {1000, 1001, 1008} if Rank 3 test is selected
· {1000, 1001, 1008, 1009} if Rank 4 test is selected

Issue 2-3-2: Duplex mode for tests need to be defined for Rel-18 DMRS
· Way forward in RAN4#109:
· both FDD and TDD
· Proposals
· Option 1: both FDD and TDD  (Apple, Samsung, MTK, Huawei, Ericsson)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· both FDD and TDD duplex mode for tests need to be defined for Rel-18 DMRS demodulation requirements

Issue 2-3-3: Number of Rx for tests need to be defined for Rel-18 DMRS
· Way forward in RAN4#109:
· Option 1: both 2Rx and 4Rx
· Option 2: Only 4Rx
· Option 3: Only 2Rx
· Proposals
· Option 1: both 2Rx and 4Rx  (Apple, Nokia, Samsung, MTK, Huawei, Ericsson)
· Option 2: Only 4Rx (Qualcomm)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· both 2Rx and 4Rx for tests need to be defined for Rel-18 DMRS demodulation requirements

Issue 2-3-4: Cases need to be defined for FR1 Rel-18 DMRS
· Proposals
· Option 1: define one test for Rank 2 with 2Rx and 4Rx separately (Apple)
· For 2Rx: Test 2-1 in Chapter 5.2.2.1.1, 5.2.2.2.1
· For 4Rx: Test 2-1 in Chapter 5.2.3.1.1, 5.2.3.2.1
· Option 2: define one test for Rank 2 with 2Rx and 4Rx, one test for Rank 4 with 4Rx (Samsung)
· For 2Rx: Test 2-1 in Chapter 5.2.2.1.1, 5.2.2.2.1
· For 4Rx: Test 2-1, 4-1 in Chapter 5.2.3.1.1, 5.2.3.2.1
· Option 3: define one test for each Rank 1, Rank 2 with 2Rx, one test for each Rank 3, Rank 4 with 4Rx (Nokia, Ericsson)
· For Rank 1 with 2Rx, Test 1-2 in Chapter 5.2.2.1.1, 5.2.2.2.1
· For Rank 2 with 2Rx, Test 2-1 in Chapter 5.2.2.1.1, 5.2.2.2.1
· For Rank 3 with 4Rx, Test 3-1 in Chapter 5.2.3.1.1, 5.2.3.2.1
· For Rank 4 with 4Rx, Test 4-1 in Chapter 5.2.3.1.1, 5.2.3.2.1
· Option 4: define one test for FDD Rank 1, one test for TDD Rank 2, with 2Rx and 4Rx (Huawei)
· For Rank 1 with 2Rx and 4Rx, Test 1-1 in Chapter 5.2.2.1.1, 5.2.3.1.1
· For Rank 2 with 2Rx and 4Rx, Test 2-1 in Chapter 5.2.2.2.1, 5.2.3.2.1
· Option 5: define one test for TDD rank 4 with 4Rx (Qualcomm)
· For rank 4 with 4 Rx, Test 4-1 in clause 5.2.3.2.1 and clause 5.2.3.1.1
· Recommended WF
· More discussion needed

Issue 2-3-5: Cases need to be defined for FR2-1 Rel-18 DMRS
· Proposals
· Option 1: define one test for each Rank 1, 2 with 2Rx  (Nokia, Ericsson)
· Option 1A: Use Test 1-1 for Rank 1, Test 2-1 for Rank 2 in Table 7.2.2.2.1-3 and  7.2.2.2.1-4 (Nokia)
· Option 2: define one test for Rank 2 with 2Rx, use Test 2-6  (Apple)
· Option 3: no need to define cases for FR2-1 Rel-18 DMRS (Samsung)
· Recommended WF
· More discussion needed

Issue 2-3-6: Minimum requirements for tests need to be defined for Rel-18 DMRS
· Proposals
· Option 1: reuse legacy value because Rel-18 DMRS has almost same simulation results as Rel-15 DMRS cases  (Samsung, MTK, Huawei, Ericsson)
· Observation: For the PDSCH demodulation performance, cases with Rel-18 enhanced DMRS almost have the same performance with Rel-15 DMRS cases. (Samsung)
· Observation: In our simulations we support see maximum performance losses less than 0.3dB. Therefore, we see that reusing old values with possible additional margin is sufficient. (MTK)
· Observation: There is negligible performance difference between the cases with legacy DMRS ports and the new DMRS ports. (Huawei)
· Observation: No performance difference between Rel-15 and Rel-18 DMRS configurations. (Ericsson)
· Option 2: new value according simulation results (Apple, Qualcomm, Nokia)
· Recommended WF
· Moderator expect this is agreeable without discussion:
· reuse legacy value because Rel-18 DMRS has almost same simulation results as Rel-15 DMRS cases

Topic #3: Test set-up and simulation assumptions for BS demodulation performance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400248
	Nokia, Nokia Shanghai Bell
	Present Nokia's results for eDMRS and BS demodulation performances with relation to MIMO evolution.
No observations or proposals were made.

	R4-2400249
	Nokia, Nokia Shanghai Bell
	Observation 1: RAN4 could not define meaningful requirements for STxMP without a spatial channel model.
Proposal 1: RAN4 shall use 10 and 100 MHz for defining requirements for eDMRS with an SCS of 30 kHz.
Proposal 2: RAN4 shall use 5 and 50 MHz for defining requirements for eDMRS with an SCS of 15 kHz.
Proposal 3: RAN4 shall use MCS 16 for defining requirements for eDMRS and MIMO evolution BS Demodulation.

	R4-2401406
	Ericsson
	Observation 1	It is hard to indicate which test case with legacy DM-RS port could be skipped if the test with enhanced DM-RS port has passed the requirement.

Proposal 1 	RAN4 discuss the applicability note for skipping legacy tests by referring legacy test case table. If no proper wording could be agreed, no skipping legacy tests for enhanced DM-RS port.
Proposal 2	Taking the 5MHz CBW with 15kHz SCS and 10MHz CBW with 30kHz SCS for enhanced DM-RS port PUSCH demodulation requirements.
Proposal 3 	Taking MCS21 (64QAM) for enhanced DM-RS port PUSCH demodulation requirements.


	R4-2401407
	Ericsson
	Provide simulation results for Rel-18 enhanced DMRS, the SNR @ 70% of maximum throughput is the same as Rel-15 DMRS cases.

	R4-2401578
	Samsung
	Proposal 1:  The following test applicability rule can be considered 
· a BS that passes tests with enhanced DM-RS port (enhanced-dmrs-Type_r18) can consider the tests with same test parameters but configuring legacy DM-RS port as passed 

Proposal 2:  The following simulation assumption can be considered for PUSCH requirement with DMRS enhancement
· SCS&CBW
· 15KHz SCS ,5MHz
· 30KHz SCS, 10MHz
· MCS:  MCS 16

Observation 1: The maximum throughput cannot be achieved with MCS 21 under 2T2R antenna condition
Observation 2:  Around 0.5dB performance degradation with large CBW condition compared with small CBW condition.

	R4-2401704
	Huawei, HiSilicon
	1. Use the following wording for the second bullet of the applicability rule:
· A BS that passes tests with enhanced DM-RS port can consider the test case with the same test parameters but different DMRS port configuration as passed.
Select the minimum CBW for Rel-18 DMRS enhancement demodulation requirements, i.e. 5MHz for 15KHz SCS and 10MHz for 30KHz SCS.
Select MCS16 for Rel-18 DMRS enhancement demodulation requirements.


Open issues summary
[bookmark: _GoBack]Sub-topic 3-1 Test set-up and simulation assumptions for Rel-18 DMRS
Issue 3-1-1: SCS & CBW
· Proposals
· Option 1: (Nokia)
· SCS 15kHz, CBW 5 and 50 MHz 
· SCS 30kHz, CBW 10 and 100 MHz
· Option 2: (Ericsson, Samsung, Huawei)
· SCS 15kHz, CBW 5MHz
· SCS 30kHz, CBW 10MHz
· Recommended WF
· More discussion needed

Issue 3-1-2: MCS
· Proposals
· Option 1: MCS16(Nokia, Samsung, Huawei)
· Observation: The maximum throughput cannot be achieved with MCS 21 under 2T2R antenna condition (Samsung)
· Option 2: MCS21 (64QAM) (Ericsson)
· Recommended WF
· More discussion needed

Documents list and suggested status
	t-doc number
	suggested status
	comments

	R4-2400248
	Noted
	

	R4-2400249
	Noted
	

	R4-2400467
	Noted
	

	R4-2400730
	Noted
	

	R4-2400890
	Noted
	

	R4-2400891
	Noted
	

	R4-2401113
	Noted
	

	R4-2401114
	Noted
	

	R4-2401164
	Noted
	

	R4-2401165
	Noted
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	Noted
	

	R4-2401407
	Noted
	

	R4-2401578
	Noted
	

	R4-2401704
	Noted
	

	R4-2401705
	Noted
	

	R4-2401754
	Noted
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