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Introduction
In last RAN4 meeting, list of test cases has been captured in WF [1]:
	RI test
· Test 1: FR1 FDD   10MHz&15kHz, 2*2,4*4 
· Test 2: FR1 TDD   40MHz&30kHz, 2*2,  4*4
· Test 3: FR2  100MHz&120kHz, 2*2


In this contribution, initial simulation results for RI test cases provided.
Discussion
Simulation assumption
	Parameter
	Unit
	Test 1 (FR1 FDD)
	Test 2 (FR1 FDD)
	Test 3 FR2 

	System parameter

	Bandwidth/SCS
	MHz/kHz
	10MHz /15kHz
	40MHz/30kHz
	100MHz/120kHz

	Transmission Scheme
	 
	1
	1
	1

	Duplex Mode
	 
	FDD 
	TDD
	TDD

	DLUL configuration
	 
	N.A
	7D1S2U
	DDSU

	Propagation channel
	 
	TDL_A 30ns, 5Hz
	TDL_A 30ns, 10Hz
	TDL_A 30ns, 75Hz

	Correlation and antenna configuration
	 
	2Rx:
2*2  ULA Low, ULA High
4Rx:
2*4 ULA Low, ULA High
4*4 ULA  Low

	2Rx:
2*2  ULA Low, ULA High
4Rx:
2*4 ULA Low, ULA High
4*4 ULA  Low
	2Rx: 2*2 
[ULA Low, XP High]

	CSI-RS resource setting (periodic)

	resourceConfigType
	 
	Periodic 
	Periodic 
	Option 1:Periodic 
Option 2: Aperiodic

	NZP CSI-RS ports
	 
	2/4
	2/4
	2

	reportConfigType
	 
	periodic
	periodic
	Option 1:Periodic 
Option 2: Aperiodic

	Reporting periodicity and   slot offset
	 
	5/1
	10/1
	FFS

	Codebook Restriction
	 
	FFS
	FFS
	FFS

	Reporting granularity  
	 
	Wide-band
	Wide-band
	Wide-band

	Physical channel for reporting
	 
	PUSCH
	PUSCH
	PUSCH

	PUCCH reporting format
	 
	FFS
	FFS
	FFS

	CQI table 
	 
	Table 2 with 256QAM
	Table 2 with 256QAM
	Table 1 without 256QAM



Simulation results 
Simulation results for FR1 FDD
Table 1 RI test with 2*2
	SNR
	2*2 Low
	2*2 High 

	
	Follow RI/Fixed RI=1
	Follow RI/Fixed RI=2
	Follow RI/Fixed RI=1
	Follow RI/Fixed RI=2

	-6
	1.26
	1.74
	0.92
	3.65

	-4
	1.04
	1.12
	0.78
	2.08

	-2
	1.29
	1.30
	0.93
	2.15

	0
	1.17
	1.32
	0.99
	2.10

	2
	1
	1.50
	1
	2.20

	4
	1.21
	1.29
	1.00
	2.35

	6
	1.19
	1.27
	1.00
	2.60

	8
	1.17
	1.22
	1.00
	2.79

	10
	1.13
	1.09
	1.00
	2.41

	12
	1.13
	1.04
	1.00
	1.99

	14
	1.13
	1.02
	1.00
	1.71

	16
	1.19
	1.00
	1.00
	1.55

	18
	1.23
	0.98
	1.00
	1.46

	20
	1.36
	0.96
	1.00
	1.36

	22
	1.44
	0.95
	1.00
	1.26

	24
	1.58
	0.95
	1.00
	1.23

	26
	1.63
	0.95
	1.00
	1.18

	28
	1.66
	0.96
	1.00
	1.16

	30
	1.73
	0.97
	1.00
	1.16



Table 2 RI test with 4*4
	SNR [dB]
	2*4 Low
	2*4 High
	4*4 High

	
	RI=1
	RI=2
	RI=1
	RI=2
	RI=1
	RI=2
	RI=3
	RI=4

	-6
	1.10
	1.21
	0.85
	3.15
	
	
	
	

	-4
	1.12
	1.25
	1.00
	3.09
	
	
	
	

	-2
	1.09
	1.24
	1.00
	2.87
	0.70
	1.02
	1.11
	1.14

	0
	1.10
	0.99
	1.00
	2.92
	1.00
	1.15
	1.30
	1.30

	2
	1
	1.11
	1
	2.93
	0.80
	0.98
	1.32
	1.09

	4
	1.17
	1.05
	1.00
	2.73
	0.91
	1.09
	1.02
	1.46

	6
	1.26
	0.99
	1.00
	2.50
	1.03
	1.04
	1.16
	1.01

	8
	1.28
	0.98
	1.00
	2.50
	1.07
	1.01
	1.13
	1.06

	10
	1.35
	1.03
	1.00
	2.24
	1.12
	1.02
	0.99
	1.16

	12
	1.41
	1.02
	1.00
	2.00
	1.13
	1.01
	0.98
	0.94

	14
	1.52
	1.02
	1.00
	1.94
	1.12
	0.95
	0.96
	0.86

	16
	1.68
	1.01
	1.00
	1.99
	1.25
	1.02
	1.13
	1.00

	18
	1.72
	0.99
	1.00
	1.92
	1.00
	0.99
	1.07
	1.18

	20
	1.77
	0.97
	1.00
	1.62
	1.38
	1.01
	1.05
	1.58

	22
	1.78
	0.98
	1.00
	1.38
	1.39
	1.08
	1.06
	1.54

	24
	1.83
	0.98
	1.00
	1.19
	1.14
	0.82
	0.83
	1.16

	26
	1.75
	0.97
	1.00
	1.07
	
	
	
	

	28
	1.70
	0.93
	1.00
	1.02
	
	
	
	

	30
	1.66
	0.93
	1.00
	1.01
	
	
	
	



Simulation results for FR1 TDD
Table 3 RI test with 2*2
	SNR
	2*2 Low
	2*2 High 

	
	Follow RI/Fixed RI=1
	Follow RI/Fixed RI=2
	Follow RI/Fixed RI=1
	Follow RI/Fixed RI=2

	-6
	1.20
	1.86
	0.89
	3.74

	-4
	1.07
	1.23
	0.75
	2.23

	-2
	1.19
	1.42
	0.90
	2.20

	0
	1.23
	1.46
	0.99
	2.27

	2
	1
	1.51
	1
	2.29

	4
	1.18
	1.37
	1.00
	2.35

	6
	1.17
	1.37
	1.00
	2.47

	8
	1.15
	1.25
	1.00
	2.62

	10
	1.11
	1.10
	1.00
	2.49

	12
	1.09
	1.03
	1.00
	2.24

	14
	1.10
	1.00
	1.00
	1.77

	16
	1.16
	0.95
	1.00
	1.56

	18
	1.26
	0.96
	1.00
	1.39

	20
	1.40
	0.93
	1.00
	1.32

	22
	1.46
	0.93
	1.00
	1.21

	24
	1.62
	0.92
	1.00
	1.15

	26
	1.66
	0.94
	1.00
	1.12

	28
	1.80
	0.95
	1.00
	1.12

	30
	1.82
	0.96
	1.00
	1.13



Table 4 RI test with 4*4
	SNR [dB]
	2*4 Low
	2*4 High
	4*4 High

	
	RI=1
	RI=2
	RI=1
	RI=2
	RI=1
	RI=2
	RI=3
	RI=4

	-6
	1.05
	1.29
	0.75
	2.86
	
	
	
	

	-4
	1.11
	1.32
	0.99
	3.27
	
	
	
	

	-2
	1.11
	1.33
	1.00
	2.85
	
	
	
	

	0
	1.04
	1.08
	1.00
	2.93
	
	
	
	

	2
	1
	1.21
	1
	2.82
	
	
	
	

	4
	1.11
	1.10
	1.00
	2.54
	
	
	
	

	6
	1.19
	1.05
	1.00
	2.51
	
	
	
	

	8
	1.16
	1.02
	1.00
	2.48
	
	
	
	

	10
	1.23
	1.03
	1.00
	2.25
	
	
	
	

	12
	1.27
	1.04
	1.00
	2.20
	
	
	
	

	14
	1.37
	1.02
	1.00
	1.96
	
	
	
	

	16
	1.54
	1.03
	1.00
	1.98
	
	
	
	

	18
	1.70
	0.99
	1.00
	1.92
	
	
	
	

	20
	1.62
	0.94
	1.00
	1.68
	
	
	
	

	22
	1.61
	0.96
	1.00
	1.51
	
	
	
	

	24
	1.63
	0.95
	1.00
	1.19
	
	
	
	

	26
	1.58
	0.98
	1.00
	1.05
	
	
	
	

	28
	1.42
	0.91
	1.00
	1.01
	
	
	
	

	30
	1.38
	0.93
	1.00
	1.01
	
	
	
	



Simulation results for FR2 TDD
Table 4 RI test with 2*2
	SNR
	2*2 Low
	2*2 High 

	
	Follow RI/Fixed RI=1
	Follow RI/Fixed RI=2
	Follow RI/Fixed RI=1
	Follow RI/Fixed RI=2

	-6
	1.05
	1.29
	0.75
	2.86

	-4
	1.11
	1.32
	0.99
	3.27

	-2
	1.11
	1.33
	1.00
	2.85

	0
	1.04
	1.08
	1.00
	2.93

	2
	1
	1.21
	1
	2.82

	4
	1.11
	1.10
	1.00
	2.54

	6
	1.19
	1.05
	1.00
	2.51

	8
	1.16
	1.02
	1.00
	2.48

	10
	1.23
	1.03
	1.00
	2.25

	12
	1.27
	1.04
	1.00
	2.20

	14
	1.37
	1.02
	1.00
	1.96

	16
	1.54
	1.03
	1.00
	1.98

	18
	1.70
	0.99
	1.00
	1.92

	20
	1.62
	0.94
	1.00
	1.68

	22
	1.61
	0.96
	1.00
	1.51

	24
	1.63
	0.95
	1.00
	1.19

	26
	1.58
	0.98
	1.00
	1.05

	28
	1.42
	0.91
	1.00
	1.01

	30
	1.38
	0.93
	1.00
	1.01


With above simulation results, below proposals were given for requirements:
FR1: 2Rx (FDD and TDD)
	Test Number 
	Test 1 (2X2) 
	Test 2 (2X2) 
	Test 3 (2X2) 

	MIMO correlation 
	ULA Low 
	ULA Low 
	ULA High for FR1

	Metric 
	Gamma 2-1.0 
	Gamma 1-1.05
	Gamma 1 -0.9

	SNR 
	0 dB
	20 dB
	20 dB


FR1: 4Rx (FDD and TDD)
	Test Number
	Test 1  (2X4)
	Test 2 (2X4)
	Test 3 (2X4)
	Test 4 (4X4)

	MIMO correlation
	ULA Low
	ULA Low
	ULA High
	ULA Low

	Metric
	Gamma 2-1.0
	Gamma 1-1.05
	Gamma 1-0.9
	Gamma 2-TBD

	SNR
	-4dB
	16dB
	16dB
	TBD


FR2: 2Rx (TDD)
	Test Number 
	Test 1 (2X2) 
	Test 2 (2X2) 
	Test 3 (2X2) 

	MIMO correlation 
	ULA Low 
	ULA Low 
	XP High for FR1

	Metric 
	Gamma 2-1.0 
	Gamma 1-1.05
	Gamma 1 -0.9

	SNR 
	-2 dB
	20 dB
	20 dB



Conclusion
In this contribution, we provided initial simulation results for RI test cases.
Below proposals were given for requirements:
FR1: 2Rx (FDD and TDD)
	Test Number 
	Test 1 (2X2) 
	Test 2 (2X2) 
	Test 3 (2X2) 

	MIMO correlation 
	ULA Low 
	ULA Low 
	ULA High for FR1

	Metric 
	Gamma 2-1.0 
	Gamma 1-1.05
	Gamma 1 -0.9

	SNR 
	0 dB
	20 dB
	20 dB


FR1: 4Rx (FDD and TDD)
	Test Number
	Test 1  (2X4)
	Test 2 (2X4)
	Test 3 (2X4)
	Test 4 (4X4)

	MIMO correlation
	ULA Low
	ULA Low
	ULA High
	ULA Low

	Metric
	Gamma 2-1.0
	Gamma 1-1.05
	Gamma 1-0.9
	Gamma 2-TBD

	SNR
	-4dB
	16dB
	16dB
	TBD


FR2: 2Rx (TDD)
	Test Number 
	Test 1 (2X2) 
	Test 2 (2X2) 
	Test 3 (2X2) 

	MIMO correlation 
	ULA Low 
	ULA Low 
	XP High for FR1

	Metric 
	Gamma 2-1.0 
	Gamma 1-1.05
	Gamma 1 -0.9

	SNR 
	-2 dB
	20 dB
	20 dB
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