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1. Introduction

In the previous RAN4 meetings multiply agreements on the tests parameters for the FD MIMO Class A CSI reporting were reached [1]. During a follow up e-mail discussion additional parameters were identified. In this contribution we provide link level simulation results for Single and Multiple PMI tests in case of using Class A CSI reporting.
2. Test #1: Single PMI
In this section we provide link level simulation results for the single PMI tests. The common simulation assumptions are provided in Annex A (Table 3). The simulation results are illustrated in figures bellow.
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	Single PMI test. 12 CSI RS APs. Rank 1, 16QAM FRC, (O1, O2) = (8,8).

	[image: image3.emf]-10 -5 0 5 10 15 20

0

2

4

6

8

10

12

SNR, dB

Throughput, Mbps

PDSCH, TM9, 12TX, 2RX, EPA-5Hz

 

 

Random, O2=4, Cfg1

Follow, O2=4, CDM2, Cfg1

Follow, O2=4, CDM2, Cfg2

Follow, O2=4, CDM4, Cfg1

Follow, O2=4, CDM4, Cfg2

Gamma 1

Gamma 2


	[image: image4.emf]-5 0 5 10 15 20

0

2

4

6

8

10

12

14

16

18

20

SNR, dB

Average Gain

PDSCH, TM9, 12TX, 2RX, EPA-5Hz

 

 

Follow, O2=4, CDM2, Cfg1

Follow, O2=4, CDM2, Cfg2

Follow, O2=4, CDM4, Cfg1

Follow, O2=4, CDM4, Cfg2

Gamma 1

Gamma 2



	Single PMI test. 12 CSI RS APs. Rank 1, 16QAM FRC, (O1, O2) = (8,4).
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	Single PMI test. 12 CSI RS APs. Rank 1, 64QAM FRC, (O1, O2) = (8,8).
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	Single PMI test. 12 CSI RS APs. Rank 1, 64QAM FRC, (O1, O2) = (8,4).

	[image: image9.emf]0 5 10 15 20 25 30

0

5

10

15

20

25

SNR, dB

Throughput, Mbps

PDSCH, TM9, 12TX, 2RX, EPA-5Hz

 

 

Random, O2=8, Cfg1

Follow, O2=8, CDM2, Cfg1

Follow, O2=8, CDM2, Cfg2

Follow, O2=8, CDM4, Cfg1

Follow, O2=8, CDM4, Cfg2

Gamma 1

Gamma 2


	[image: image10.emf]0 5 10 15 20 25 30

0

2

4

6

8

10

12

14

16

18

20

SNR, dB

Average Gain

PDSCH, TM9, 12TX, 2RX, EPA-5Hz

 

 

Follow, O2=8, CDM2, Cfg1

Follow, O2=8, CDM2, Cfg2

Follow, O2=8, CDM4, Cfg1

Follow, O2=8, CDM4, Cfg2

Gamma 1

Gamma 2



	Single PMI test. 12 CSI RS APs. Rank 2, 16QAM FRC, (O1, O2) = (8,8).
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	Single PMI test. 12 CSI RS APs. Rank 2, 16QAM FRC, (O1, O2) = (8,4).
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	Single PMI test. 12 CSI RS APs. Rank 2, 64QAM FRC, (O1, O2) = (8,8).
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	Single PMI test. 12 CSI RS APs. Rank 2, 64QAM FRC, (O1, O2) = (8,4).


In Table 1 we provide the summary of the simulation results for two types of performance metrics:
· Gamma 1: Follow PMI / Random PMI throughput ratio at 70% of max random throughput SNR point

· Gamma 2: Follow PMI / Random PMI throughput ratio at 70% of max follow PMI throughput SNR point

Table 1. Test #1 throughput ratio results summary
	FRC
	O2
	CDM
	Subset-Selection Config
	Gamma 1 
	Gamma 2 

	
	
	
	
	SINR, dB
	γ1
	SINR, dB
	γ2

	RI 1, 16QAM
	O2 = 8
	2
	1
	13.9
	1.4
	-2.6
	9.0

	
	
	
	2
	13.9
	1.4
	-2.7
	9.1

	
	
	4
	1
	13.9
	1.4
	-2.6
	9.0

	
	
	
	2
	13.9
	1.4
	-2.6
	9.1

	
	O2 = 4
	2
	1
	14.0
	1.4
	-2.5
	8.9

	
	
	
	2
	14.0
	1.4
	-2.6
	9.0

	
	
	4
	1
	14.0
	1.4
	-2.5
	8.9

	
	
	
	2
	14.0
	1.4
	-2.6
	9.0

	RI 1, 64QAM
	O2 = 8
	2
	1
	20.3
	1.4
	2.8
	6.2

	
	
	
	2
	20.3
	1.4
	2.7
	6.2

	
	
	4
	1
	20.3
	1.4
	2.8
	6.2

	
	
	
	2
	20.3
	1.4
	2.8
	6.2

	
	O2 = 4
	2
	1
	20.5
	1.4
	2.8
	6.1

	
	
	
	2
	20.5
	1.4
	2.8
	6.2

	
	
	4
	1
	20.5
	1.4
	2.9
	6.1

	
	
	
	2
	20.5
	1.4
	2.8
	6.2

	RI 2, 16QAM
	O2 = 8
	2
	1
	20.6
	1.4
	5.0
	4.1

	
	
	
	2
	20.6
	1.4
	5.1
	4.0

	
	
	4
	1
	20.6
	1.4
	5.1
	4.0

	
	
	
	2
	20.6
	1.4
	5.2
	4.0

	
	O2 = 4
	2
	1
	20.7
	1.4
	5.1
	4.1

	
	
	
	2
	20.7
	1.4
	5.2
	4.0

	
	
	4
	1
	20.7
	1.4
	5.2
	4.0

	
	
	
	2
	20.7
	1.4
	5.3
	3.9

	RI 2, 64QAM
	O2 = 8
	2
	1
	31.3
	1.4
	11.2
	3.4

	
	
	
	2
	31.3
	1.4
	11.2
	3.4

	
	
	4
	1
	31.3
	1.4
	11.3
	3.3

	
	
	
	2
	31.3
	1.4
	11.4
	3.3

	
	O2 = 4
	2
	1
	31.8
	1.4
	11.3
	3.3

	
	
	
	2
	31.8
	1.4
	11.2
	3.3

	
	
	4
	1
	31.8
	1.4
	11.4
	3.3

	
	
	
	2
	31.8
	1.4
	11.4
	3.3


Observations #1 (Single PMI test):

· No performance difference is observed in case of using different CDM types, (O1,O2) configurations and Codebook-Subset-SelectionConfig values.
· In case Gamma 1 metric is used for the test requirement definition, the SINR operating point can be rather high.
· In case Gamma 2 metric is used for the test requirement definition, the SINR operating point and gamma value are testable.
3. Test #2: Multiple PMI

In this section we provide link level simulation results for the multiple PMI tests. The common simulation assumptions are provided in Annex A (Table 4). The simulation results are illustrated in figures bellow.
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	Multiple PMI test. 16 CSI RS APs. Rank 1, 16QAM

	[image: image19.emf]-10 -5 0 5 10 15 20 25 30

0

2

4

6

8

10

12

14

16

18

SNR, dB

Throughput, Mbps

PDSCH, TM9, 16TX, 2RX, EVA-5Hz

 

 

Random, Cfg1

Follow, CDM4, Cfg1

Follow, CDM4, Cfg3

Gamma 1

Gamma 2


	[image: image20.emf]-5 0 5 10 15 20 25 30

0

2

4

6

8

10

12

14

16

18

20

SNR, dB

Average Gain

PDSCH, TM9, 16TX, 2RX, EVA-5Hz

 

 

Follow, CDM4, Cfg1

Follow, CDM4, Cfg3

Gamma 1

Gamma 2



	Multiple PMI test. 16 CSI RS APs. Rank 1, 64QAM
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	Multiple PMI test. 16 CSI RS APs. Rank 2, 16QAM
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	Rank 2, 64QAM


In Table 2 we provide the summary of the simulation results.

Table 2. Test #2 throughput ratio results summary

	FRC
	Subset-Selection Config
	Gamma 1 
	Gamma 2 

	
	
	SINR, dB
	γ1
	SINR, dB
	γ1

	RI 1, 16QAM
	1
	14.0
	1.4
	-2.9
	64.5

	
	3
	14.0
	1.4
	-2.9
	63.7

	RI 1, 64QAM
	1
	21.0
	1.4
	2.3
	23.1

	
	3
	21.0
	1.4
	2.4
	21.7

	RI 2, 16QAM
	1
	20.9
	1.4
	4.8
	8.8

	
	3
	20.9
	1.4
	4.9
	8.2

	RI 2, 64QAM
	1
	33.0
	1.4
	11.8
	3.7

	
	3
	33.0
	1.4
	11.9
	3.6


Observations #2 (Multiple PMI test):

· No performance difference is observed in case of using different Subset-SelectionConfig values.

· In case Gamma 1 metric is used for the test requirement definition, the SINR operating point can be rather high.

· In case Gamma 2 metric is used for the test requirement definition, the gamma value can be rather high for RI = 1 scenarios
· In case Gamma 2 metric is used for the test requirement definition, the SINR operating point and gamma value are testable for the RI = 2 case.
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Annex A: Simulation Assumptions

Table 3. Simulation assumptions for single PMI tests

	Parameters
	Value

	System bandwidth
	10 MHz

	Duplexing mode
	FDD

	Propagation channel
	EPA-5Hz

	Correlation and antenna configuration
	2D High XP 12 x 2 

(N1,N2,P) = (2,3,2)

alpha_1 = 0.9, alpha_2 = 0.9

	Cell-specific reference signals
	Antenna ports 0,1

	CSI reference signals APs
	15,…,26

	CSI-RS periodicity and subframe offset
	5/1

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

	CSI-Reporting-Type
	Class A

	Reporting mode
	PUSCH 3-1


Table 4. Simulation assumptions for Multiple PMI tests

	Parameters
	Value

	System bandwidth
	10 MHz

	Duplexing mode
	FDD

	Propagation channel
	EVA-5Hz

	Correlation and antenna configuration
	2D High XP 16 x 2 

(N1,N2,P) = (2,4,2)

alpha_1 = 0.9, alpha_2 = 0.9

	Cell-specific reference signals
	Antenna ports 0,1

	CSI reference signals APs
	15,…,30

	CDM type
	CDM4

	CSI-RS periodicity and subframe offset
	5/1

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

	CSI-Reporting-Type
	Class A

	Codebook Configuration
	(N1, N2, O1, O2) = (2, 4, 8, 8)

	Reporting mode
	PUSCH 1-2
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