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Introduction
[bookmark: _Hlk521500305]In WF [1], some of the test parameters were discussed and options for different parameters were provided. In this paper, we discuss our views on those parameters for PMI reporting requirements with larger number of Tx ports.
Type II PMI Reporting
In [1], there were two options listed for test setup: SU-MIMO and MU-MIMO. In the last meeting, it was also asked to present the simulation results comparing Type 2 and Type 1 PMI reporting results under the same setup. These simulation results are presented below for FDD 16x2 and subband size of 8RBs.
[bookmark: _Hlk53493430]Table 1: Simulation results for subband PMI reporting for FDD 16x2, NPSK = 8, Subband size = 8RBs under Type2 PMI reporting SU-MIMO test setup
	Correlation
	subbandAmplitude
	Following Type 2 PMI
	Following Type 1 PMI

	
	
	SNR in dB at 90% of peak throughput
	PMI ratio with Type 2 random PMI
	SNR in dB at 90% of peak throughput
	PMI ratio with Type 2 random PMI

	XP High
	TRUE
	10.16
	7.32
	13.43
	3.40

	XP High
	FALSE
	10.42
	6.46
	13.43
	3.44

	XP Medium
	TRUE
	10.44
	4.10
	13.99
	2.40

	XP Medium
	FALSE
	10.67
	3.87
	14.01
	2.41



Based on above results, we can see significant difference in PMI ratio and SNR needed to reach 90% of peak throughput between Type 2 and Type 1 PMI reporting. 
Observation 1: There is a significant difference in PMI ratio and SNR needed to reach 90% of peak throughput between Type 2 and Type 1 PMI reporting.
Therefore, based on above results and our analysis presented in [2] for Rel-16 Type2 PMI reporting, we propose the following.
Proposal 1: Use SU-MIMO test setup for defining Type II PMI reporting tests.
Type II codebook has two components: Wideband and Subband. So, it makes more sense to have Subband PMI reporting for Type II codebook so that this codebook can be used to its full potential. Therefore, we propose the following.
Proposal 2: Use subband PMI reporting for defining Type II PMI reporting tests.
Based on simulation results presented in Table 1, it can be noticed that XP High correlation with subbbandAmplitude = true provide the largest difference in PMI ratio between Type2 and Type1 PMI reporting. Therefore, we propose the following.
Proposal 3: Define Type II PMI reporting requirements with subbandAmplitude = true and XP High correlation.
Next, we compare the performance for different sub-band sizes based on simulation results in Table 2 below.
[bookmark: _Hlk37411428]Table 2: Simulation results for Type II PMI reporting for FDD 16x2 XP High, subbandAmplitude = true under SU-MIMO test setup
	Subband Size (RBs)
	SNR in dB at 90% of peak throughput
	PMI ratio

	4
	10.20
	7.23

	8
	10.16
	7.32



Based on above simulations, we notice that there is not much difference in performance with any sub-band size. So, we would like to keep it same as other PMI reporting tests. Therefore, we propose the following.
Proposal 4: Define Type II PMI reporting requirements with larger sub-band size.
Another open issue in the last meeting was how to generate the random Type2 PMI reporting. In our opinion, it makes more sense to limit the set of random precoders to the parameters for following PMI case since parameters like L, N_PSK and subbandAmplitude are already known to the UE, so it doesn't make sense to evaluate the performance under all possible random precoders. Therefore, we propose the following.
Proposal 5: To generate random Type II PMI, limit the set of precoders to the list of precoders under codebook parameters configured for following PMI case.
Simulation Results for Type I PMI Reporting
As per simulation assumptions in [3], we provide the simulation results below.
Table 5: Simulation results for 32Tx ports WB PMI reporting
	Test case
	SNR in dB at 90% of peak throughput
	PMI ratio

	FDD, 2Rx 
	12.41
	6.55

	FDD, 4Rx
	7.95
	11.13

	TDD, 2Rx
	13.02
	5.29

	TDD, 4Rx
	8.64
	9.56



Table 6: Simulation results for 16Tx ports SB PMI reporting
	Test case
	SNR in dB at 90% of peak throughput
	PMI ratio

	FDD, 2Rx 
	14.88
	3.29

	FDD, 4Rx
	10.06
	4.05

	TDD, 2Rx
	12.75
	4.93

	TDD, 4Rx
	8.67
	5.77



Conclusions
This paper proposes parameters related to PMI reporting requirements for larger number of Tx ports and also presents simulation results for Type I PMI reporting. Following has been proposed:
Observation 1: There is a significant difference in PMI ratio and SNR needed to reach 90% of peak throughput between Type 2 and Type 1 PMI reporting.
Proposal 1: Use SU-MIMO test setup for defining Type II PMI reporting tests.
Proposal 2: Use subband PMI reporting for defining Type II PMI reporting tests.
Proposal 3: Define Type II PMI reporting requirements with subbandAmplitude = true and XP High correlation.
Proposal 4: Define Type II PMI reporting requirements with larger sub-band size.
Proposal 5: To generate random Type II PMI, limit the set of precoders to the list of precoders under codebook parameters configured for following PMI case.
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