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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.
Test Parameters
Type I SB PMI Reporting
In this section, we discuss our view on different parameters for PMI reporting requirements for larger number of Tx ports. 
In the last meeting, the question of whether to define the subband (SB) PMI requirements or not, was left open. Simulation assumptions were agreed in [2] to evaluate subband and WB PMI reporting. Below are our simulation results under TDLC300-5 channel model for FDD. 
Table 1: Simulation results for WB vs SB PMI reporting under TDLC300-5 channel model
	Test case
	SNR in dB at 90% of peak throughput
	PMI ratio

	SB PMI, 2Rx 
	14.49
	3.24

	SB PMI, 4Rx
	9.81
	3.95

	WB PMI, 2Rx
	14.49
	2.82

	WB PMI, 4Rx
	9.89
	3.36



As PMI ratios for SB PMI are better than WB PMI, and it was already agreed to define WB PMI test cases for 32 Tx ports, RAN4 should define subband PMI tests for 16Tx ports to have a good coverage and performance. Therefore, we propose the following.
Proposal 1: Define subband Type -I PMI reporting requirements for 16 Tx ports.
Type II PMI Reporting
In [1], there were two options listed for test setup: SU-MIMO and MU-MIMO. As RAN4 is discussing to define minimum requirements for UE and UE implementation is unaware of whether it is SU-MIMO setup or MU-MIMO setup, it does not make sense to complicate the setup without testing anything new on UE implementation. Therefore, we propose the following.
Proposal 2: 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 3: Use subband PMI reporting for defining Type II PMI reporting tests.
In [1], there were many options listed for each parameter to define Type II PMI reporting requirements. We present simulation results below for different cases based on [3] assuming subband PMI reporting and SU-MIMO setup. We use the test metric as throughput ratio between following PMI and random PMI.
Table 2: Simulation results for Type II subband PMI reporting for TDD 16x2 XP High
	N_PSK
	subbandAmplitude
	SNR in dB at 90% of peak throughput
	PMI ratio

	4
	TRUE
	13.57
	3.04

	4
	FALSE
	13.80
	2.99

	8
	TRUE
	10.04
	5.88

	8
	FALSE
	10.29
	5.49



Based on above simulation results, we can clearly see that N_PSK = 8 and subbandAmplitude = true provide the best throughput ratios. Therefore, we propose the following.
Proposal 4: Define Type II PMI reporting requirements with N_PSK = 8 and subbandAmplitude = true
Next, we compare XP High vs XP Medium performance based on simulation results in Table 3 below.
[bookmark: _Hlk37411428]Table 3: Simulation results for Type II PMI reporting for TDD XP High, N_PSK =8, subbandAmplitude = true
	NTx x NRx
	SNR in dB at 90% of peak throughput
	PMI ratio

	16x2
	10.04
	5.88

	16x4
	6.46
	6.47

	32x2
	6.77
	30.91

	32x4
	3.68
	27.41



Based on above simulations, we notice that 32Tx ports provide too large throughput ratios compared to 16Tx ports. Therefore, we propose the following.
Proposal 5: Define Type II PMI reporting requirements for only 16Tx ports.
Next, we compare XP High vs XP Medium performance in Table 4 below.
Table 4: Simulation results for Type II PMI reporting for TDD N_PSK =8, subbandAmplitude = true
	Case
	SNR in dB at 90% of peak throughput
	PMI ratio

	16x2 XP High
	10.04
	5.88

	16x4 XP High
	6.46
	6.47

	16x2 XP Med
	11.13
	3.19

	16x4 XP Med
	7.65
	2.76



As we have defined other PMI reporting tests with XP High correlation and based on results in Table 4, XP High provides better performance than XP Medium correlation, we propose the following.
Proposal 6: Define Type II PMI reporting requirements for XP High MIMO correlation.
Another open issue in the last meeting was beam steering approach. As we have already agreed to use 2 beams for Type II codebook, there is no need to discuss extending the beam steering approach to more independent clusters under this WI. Therefore, we propose the following.
Proposal 7: Discuss extension of beam steering approach to more than 2 clusters under eMIMO WI and use the 2 cluster beam steering approach from 36.101 for defining Type II PMI reporting requirements under NR performance enhancement WI.
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



Conclusions
This paper proposes parameters related to PMI reporting requirements for larger number of Tx ports and also presents simulation results for Type I WB PMI reporting. Following has been proposed:
Proposal 1: Define subband Type -I PMI reporting requirements for 16 Tx ports.
Proposal 2: Use SU-MIMO test setup for defining Type II PMI reporting tests.
Proposal 3: Use subband PMI reporting for defining Type II PMI reporting tests.
Proposal 4: Define Type II PMI reporting requirements with N_PSK = 8 and subbandAmplitude = true
Proposal 5: Define Type II PMI reporting requirements for only 16Tx ports.
Proposal 6: Define Type II PMI reporting requirements for XP High MIMO correlation.
Proposal 7: Discuss extension of beam steering approach to more than 2 clusters under eMIMO WI and use the 2 cluster beam steering approach from 36.101 for defining Type II PMI reporting requirements under NR performance enhancement WI.
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