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1 Introduction

In last RAN4 meeting, such agreements were achieved for Class A PMI test cases:
	· MCS and Rank

· Single PMI test case: 16QAM ½  Rank2

· Multiple PMI test case: 64QAM ½ Rank2

· Reference Test point

· 90% of the maximum throughput with following PMI


In this contribution, we provide simulation results for Class A PMI test cases and propose test requirements for both FDD and TDD mode.
2 Discussion
2.1 Simulation assumption 
In order to get feasible test metric, MCS and rank for introducing test cases, simulation was carried based on below simulation assumption.
1. Single PMI cases: 
a) PUSCH 3-1, 24 ports, with (N1,N2) = (3,4), (O1,O2) = (8,4), CDM4, d =1, EPA5Hz
b) PUSCH 3-1, 24 ports, with (N1,N2) = (3,4), (O1,O2) = (8,4), CDM4, d =1/3, Comb-offset list: {0,1,2} , EPA5Hz
2. Multiple PMI case: PUSCH 1-2, 32 ports, with (N1,N2) = (4,4), (O1,O2) = (8,4), CDM8, d =1, EVA5Hz 
2.2 Simulation results 
Following proposed test and test configuration in last chapter, absolute throughput performances with several PMI adaptation methods were evaluated:

· Case1:Following UE reporting 
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· Case2:Random selection PMI indexes for at each TTI

FDD Results

Figure 1 and 2 give absolute throughput and relative throughput ratio for 24 ports with single PMI case without CSI-RS density reduction. Figure 3 and figure 4 show the results for single PMI test case with CSI-RS density reduction.
Furthermore, figure 5 and figure 6 show the results for multiple PMI test case with 32 ports.
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Figure 1: Absolute throughput for 24 ports single PMI test
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Figure 2: Relative throughput ratio for 24 ports single PMI test
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Figure 3: Absolute throughput for single PMI test with CSI-RS density reduction
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Figure 4: Relative throughput ratio for single PMI test with CSI-RS density reduction
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Figure 5: Absolute throughput for 32 ports multi- PMI test
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Figure 6: Relative throughput ratio for 32 ports multi- PMI test


TDD Results

Figure 7 and 8 give absolute throughput and relative throughput ratio for 24 ports with single PMI case without CSI-RS density reduction. Figure 9 and figure 10 show the results for single PMI test case with CSI-RS density reduction.

Furthermore, figure 11 and figure 12 show the results for multiple PMI test case with 32 ports.
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Figure 7: Absolute throughput for 24 ports single PMI test
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Figure 8: Relative throughput ratio for 24 ports single PMI test
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Figure 9: Absolute throughput for single PMI test with CSI-RS density reduction
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Figure 10: Relative throughput ratio for single PMI test with CSI-RS density reduction
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Figure 11: Absolute throughput for 32 ports multi- PMI test
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Figure 12: Relative throughput ratio for 32 ports multi- PMI test


Based on above results, required SNR points and relative throughput ratio for 24 port single PMI test and 32 ports with were summarized in tables below.

	SNR [dB]/TP ratio
	24 ports with Single PMI-Test 1a
	24 ports with Single PMI-Test 1b

	
	FDD 
	TDD
	FDD 
	TDD

	85% relative TP
	3.8 dB/9
	3.6 dB/11
	3.8 dB/9
	3.6 dB/11

	90% relative TP
	5.2 dB/7
	4.3 dB/9.5
	5.3 dB/7
	4.4 dB/9.5

	95% relative TP
	7.4 dB/5.3
	5.5 dB/8
	7.3 dB/5.3
	5.5 dB/8.3


	SNR [dB]/TP ratio
	32 ports with Multi- PMI 

	
	FDD 
	TDD

	85% relative TP
	9.1 dB/10.5
	8.3 dB/14

	90% relative TP
	9.9 dB/9.3
	9.8 dB/10.5

	95% relative TP
	11.1 dB/8
	11.9 dB/7


Based on evaluation results and summary, we propose below test requirements for single PMI test and multiple PMI test:
Proposal 1: Introduce test requirements for Class A PMI test cases as below

· 24Tx Single PMI test case without density reduction: 3.5 for FDD and TDD

· 24Tx Single PMI test case with density reduction: 3.5 for FDD and TDD

· 32Tx Multiple PMI test case: 4.5 for FDD and TDD
3 Conclusion

In this contribution, we provide simulation results for Class A PMI test cases.
Proposal 1: Introduce test requirements for Class A PMI test cases as below

· 24Tx Single PMI test case without density reduction: 3.5 for FDD and TDD

· 24Tx Single PMI test case with density reduction: 3.5 for FDD and TDD

· 32Tx Multiple PMI test case: 4.5 for FDD and TDD
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