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1 Introduction

In last RAN4 meeting, such agreements were achieved for Class A PMI test cases:
	· Test 1 Single PMI test case : EPA5Hz, PUSCH 3-1 mode, CDM4, (O1,O2) = (8,4), (N1,N2) = (3,4)
· Antenna Ports:

· 24 ports (N1,N2) =  (3,4)

· Test 1-a: without CSI-RS density reduction

· Test 1-b: with CSI-RS density reduction

· d =1/3, Comb-offset list: {0,1,2} 

· Pending on UE capability for supporting CSI-RS density reduction, pick up one of above test case to pass

· Test 2 Multiple PMI test case(32 ports) : EVA5Hz, PUSCH 1-2 mode, CDM8, (O1,O2) = (8,4),(N1,N2) = (4,4), d=1

· MCS and Rank

· Single PMI test case: 

· Option1: 16QAM ½ Rank2

· Option2: 64QAM ½  Rank1

· Multiple PMI test case

· Option 1: 16QAM ½ Rank2

· Option 2: 64QAM ½ Rank2

· Reusing existing  values for parameters α1, α2, β and γ for high spatial correlation


In this contribution, we provide simulation results for Class A PMI test cases and propose proper MCS and Rank combinations for single and multiple PMI test cases.
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 
	Parameter
	Unit
	Test 1-a (Single PMI test) -24 ports
	Test 1-b (Single PMI test) -24 ports with CSI-RS density reduction
	Test 2 (Multiple PMI test) -32 ports

	Bandwidth
	MHz
	10
	10
	10

	Transmission mode
	
	9
	9
	9

	Propagation channel
	
	EPA5
	EPA5
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	
	50
	50
	6

	Correlation and antenna configuration
	
	2D High XP 24 x 2 
(N1,N2,P) = (3,4,2)
	2D High XP 24 x 2 
(N1,N2,P) = (3,4,2)
	2D High XP 32 x 2
(N1,N2,P) =(4,4,2)

	Beamforming model
	
	[Annex B.4.3]
	[Annex B.4.3]
	[Annex B.4.3]

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports
	Antenna ports
	Antenna ports

	
	
	15,…,38
	15,…,38
	15,…,46

	Number of CSI-RS ports
	
	24
	24
	32

	CDM Type
	
	CDM4
	CDM4
	CDM8

	CSI-RS periodicity and subframe offset  
TCSI-RS / ICSI-RS
	
	5/1
	5/1
	5/1

	NZP-CSI-RS-Configuration-List
	
	{0,1,2}
	{0,1,2}
	{0,1,2,3}

	FrequencyDensityNonPrecoded
	
	1
	1/3
	1

	NZP-TransmissionCombListNonprecoded
	
	NA
	{0,1,2}
	NA

	eMIMO-Type
	
	Class A
	Class A
	Class A

	codebookConfig-N1
	
	3
	3
	4

	codebookConfig-N2
	
	4
	4
	4

	codebook-Over-Sampling-RateConfig-O1
	
	8
	8
	8

	codebook-Over-Sampling-RateConfig-O2
	
	4
	4
	4

	Codebook-Config
	
	1,2,3,4
	1,2,3,4
	1,2,3,4

	codebookSubsetRestriction-1
	
	0x02/01 

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF
	0x02/01 

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF
	0x02/01 

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

	codebookSubsetRestriction-2
	
	FFS
	FFS
	FFS

	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5
	5
	5

	PMI delay
	ms
	8
	8
	8

	Measurement channel & Rank
	
	Option1: 16QAM ½ Rank2

Option2: 64QAM ½  Rank1


	Option1: 16QAM ½ Rank2

Option2: 64QAM ½  Rank1


	Option1: 16QAM ½ Rank2

Option2: 64QAM ½  Rank2



	Max number of HARQ transmissions
	
	4
	4
	4

	Redundancy version coding sequence
	
	{0,1,2,3}
	{0,1,2,3}
	{0,1,2,3}


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

Figure 1 and 2 below 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 6 summarize 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


Based on above initial results, required SNR points and relative throughput ratio for 24 port single PMI test and 32 ports with different MCS and rank2 combinations were summarized in tables below.

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

	
	Rank2
16QAM 1/2
	Rank1 

64QAM 1/2
	Rank2
16QAM 1/2
	Rank1 

64QAM 1/2

	80% relative TP
	2.7 dB/10
	0.1dB/20
	2.7 dB/10.5
	0.0 dB/20.5

	85% relative TP
	3.8 dB/9
	0.6 dB/18.5
	3.8 dB/9
	0.5 dB/18

	90% relative TP
	5.2 dB/7
	1.0 dB/16.5
	5.3 dB/7
	0.9 dB/16.2

	95% relative TP
	7.4 dB/5.3
	1.8 dB/13
	7.3 dB/5.3
	1.6 dB/14


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

	
	Rank2
16QAM 1/2
	Rank2 

64QAM 1/2

	80% relative TP
	1.8 dB/18
	8.5 dB/11.4

	85% relative TP
	2.6 dB/16
	9.1 dB/10.5

	90% relative TP
	3.5 dB/13
	9.9 dB/9.3

	95% relative TP
	4.8 dB/10.8
	11.1 dB/8


Based on evaluation results, we think: 16QAM1/2 Rank2 and 64QAM 1/2 Rank2 are feasible for 24 ports single PMI test and 32 port multiple PMI test cases. 
Regarding reference test point, [85~95] % relative throughput with following PMI can be further considered.

Proposal 1:  Introducing single PMI test cases with 16QAM Rank2 transmission and multi PMI test with 64QAM Rank2 transmission.

Proposal 2: Taking [90%] of the maximum throughput with following PMI as reference test point.
3 Conclusion

In this contribution, we provide simulation results for Class A PMI test cases and propose proper MCS and Rank combinations for single and multiple PMI test cases.
Proposal 1:  Introducing single PMI test cases with 16QAM Rank2 transmission and multi PMI test with 64QAM Rank2 transmission.

Proposal 2: Taking [90%] of the maximum throughput with following PMI as reference test point.
4 Reference
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