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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In this paper, we present the simulation results of CSI CQI. 
2	Discussion
Based on the simulation assumption in [1], we provide the simulation results of CSI CQI test cases. Table A.1~Table A.3 (in Appendix) are the simulation assumption for CQI. Table A.4~Table A.7 contain other detailed parameter setting in the simulation. 
2.1 Static CQI
[bookmark: _GoBack]Table 2.1.1~Table 2.1.5 are the simulation results (CQI report distribution and BLER performance of median CQI, median CQI+1 and median CQI-1) for Static CQI test 1~3 with 2RX and 4RX. The SNR range is from 0 to 20dB.
Table 2.1.1-1 Static CQI (Distribution) – Test 1 2TX x 2RX Rank2
	SNR [dB]
	Median CQI
	MCS
	Prob. In Median CQI-1, Median CQI, Median CQI+1

	0
	2
	1
	100%

	2
	3
	3
	100%

	4
	3
	3
	100%

	6
	4
	5
	100%

	8
	5
	7
	100%

	10
	6
	9
	100%

	12
	7
	11
	100%

	14
	8
	13
	100%

	16
	9
	15
	100%

	18
	10
	17
	100%

	20
	11
	19
	100%



Table 2.1.1-2 Static CQI (BLER) – Test 1 2TX x 2RX Rank2
	SNR [dB]
	Median CQI
	MCS
	BLER with 
Median CQI-1
	BLER with 
Median CQI
	BLER with 
Median CQI+1

	0
	2
	1
	0
	0
	1

	2
	3
	3
	0
	0
	1

	4
	3
	3
	0
	0
	1

	6
	4
	5
	0
	0
	1

	8
	5
	7
	0
	0
	0.9998

	10
	6
	9
	0
	0
	0.9965

	12
	7
	11
	0
	0
	0.9986

	14
	8
	13
	0
	0
	0.6329

	16
	9
	15
	0
	0
	0.9896

	18
	10
	17
	0
	0
	0.7159

	20
	11
	19
	0
	0
	0.1341


Figure 2.1.2-1 Static CQI (Distribution) – Test 1 2TX x 4RX Rank2 
	SNR [dB]
	Median CQI
	MCS
	Prob. In Median CQI-1, Median CQI, Median CQI+1
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Figure 2.1.2-2 Static CQI (BLER) – Test 1 2TX x 4RX Rank2
	SNR [dB]
	Median CQI
	MCS
	BLER with 
Median CQI-1
	BLER with 
Median CQI
	BLER with 
Median CQI+1

	0
	3
	3
	0
	0
	1

	2
	4
	5
	0
	0.2011
	1

	4
	5
	7
	0
	0.03756
	1

	6
	6
	9
	0
	0.0102
	1

	8
	7
	11
	0
	0.002245
	1

	10
	8
	13
	0
	0.01612
	1

	12
	9
	15
	0
	0.0004082
	1

	14
	10
	17
	0
	0.05143
	1

	16
	11
	19
	0
	0.05755
	1

	18
	12
	21
	0
	0.004082
	1

	20
	13
	23
	0
	0.05061
	1





Figure 2.1.3-1 Static CQI (Distribution) – Test 2 2TX x 2RX Rank2
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Figure 2.1.3-2 Static CQI (BLER) – Test 2 2TX x 2RX Rank2 
	SNR [dB]
	Median CQI
	MCS
	BLER with 
Median CQI-1
	BLER with 
Median CQI
	BLER with 
Median CQI+1

	0
	2
	1
	0
	0
	1

	2
	3
	3
	0
	0.005579
	1

	4
	3
	3
	0
	0
	1

	6
	4
	5
	0
	0
	1

	8
	5
	7
	0
	0
	1

	10
	6
	9
	0
	0
	0.97

	12
	7
	11
	0
	0
	0.9568

	14
	8
	13
	0
	0
	0.6905

	16
	9
	15
	0
	0
	1

	18
	10
	17
	0
	0
	0.989

	20
	11
	19
	0
	0
	0.2808





Figure 2.1.4-1 Static CQI (Distribution) – Test 2 2TX x 4RX Rank2 
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Figure 2.1.4-2 Static CQI (BLER) – Test 2 2TX x 4RX Rank2 
	SNR [dB]
	Median CQI
	MCS
	BLER with 
Median CQI-1
	BLER with 
Median CQI
	BLER with 
Median CQI+1

	0
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	0.0008264
	1
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	0.0686
	1

	4
	5
	7
	0
	0.009711
	1

	6
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	9
	0
	0.03326
	1

	8
	7
	11
	0
	0
	1

	10
	8
	13
	0
	0
	1

	12
	9
	15
	0
	0.0002066
	1

	14
	10
	17
	0
	0.03099
	1

	16
	11
	19
	0
	0.06198
	1

	18
	12
	21
	0
	0.01632
	1

	20
	13
	23
	0
	0.03864
	1





Figure 2.1.5-1 Static CQI (Distribution) – Test 3 2TX x 2RX Rank2
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Figure 2.1.5-2 Static CQI (BLER) – Test 3 2TX x 2RX Rank2 
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2.2 Fading Wideband CQI
Table 2.2.1~Table 2.2.5 are the simulation results for Fading Wideband CQI test 1~3 with 2RX and 4RX. The SNR range is from 0 to 20dB.
Table 2.2.1 Fading Wideband CQI – Test 1 2TX x 2RX
	SNR [dB]
	Percentage of Reported CQI Index not in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following CQI
	TP ratio with following CQI and Median CQI

	0
	25
	0.059
	1.229

	2
	30
	0.079
	1.422

	4
	46
	0.0866
	1.294

	6
	46
	0.092
	1.277

	8
	44
	0.09
	1.278

	10
	47
	0.1
	1.321

	12
	42
	0.1
	1.232

	14
	40
	0.1
	1.231

	16
	34
	0.1
	1.26

	18
	58
	0.099
	1.31

	20
	57
	0.079
	1.203



Table 2.2.1 Fading Wideband CQI – Test 1 2TX x 4RX
	SNR [dB]
	Percentage of Reported CQI Index not in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following CQI
	TP ratio with following CQI and Median CQI

	0
	16
	0.05
	1.22

	2
	26
	0.07
	1.27

	4
	38
	0.07
	1.24

	6
	39
	0.06
	1.26

	8
	39
	0.06
	1.29

	10
	37
	0.07
	1.24

	12
	35
	0.06
	1.22

	14
	42
	0.07
	1.22

	16
	44
	0.06
	1.25

	18
	41
	0.06
	1.16

	20
	38
	0.06
	1.13



Table 2.2.3 Fading Wideband CQI – Test 2 2TX x 2RX
	SNR [dB]
	Percentage of Reported CQI Index not in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following CQI
	TP ratio with following CQI and Median CQI

	0
	25
	0.06
	1.95

	2
	30
	0.08
	2.11

	4
	47
	0.088
	2.45

	6
	46
	0.09
	1.98

	8
	44
	0.089
	1.97

	10
	47
	0.1
	2.47

	12
	42
	0.1
	1.88

	14
	41
	0.09
	1.9

	16
	54
	0.1
	1.95

	18
	56
	0.09
	2.06

	20
	59
	0.08
	1.81



Table 2.2.4 Fading Wideband CQI – Test 2 2TX x 4RX
	SNR [dB]
	Percentage of Reported CQI Index not in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following CQI
	TP ratio with following CQI and Median CQI

	0
	16
	0.05
	1.22

	2
	26
	0.07
	1.27

	4
	38
	0.07
	1.24

	6
	39
	0.06
	1.26

	8
	39
	0.06
	1.30

	10
	37
	0.07
	1.24

	12
	35
	0.07
	1.22

	14
	42
	0.075
	1.22

	16
	44
	0.067
	1.25

	18
	41
	0.063
	1.16

	20
	38
	0.06
	1.13







Table 2.2.5 Fading Wideband CQI – Test 3 2TX x 2RX
	SNR [dB]
	Percentage of Reported CQI Index not in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following CQI
	TP ratio with following CQI and Median CQI
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2.3 Fading Sub-band CQI
Table 2.3.1~Table 2.3.4 are the simulation results for Fading Sub-band CQI test 1~2 with 2RX and 4RX. The SNR range is from 0 to 20dB.
Table 2.2.1 Fading Sub-band CQI – Test 1 2TX x 2RX
	SNR [dB]
	Percentage of Reported sub-band CQI offset equals 0, %
	BLER with following CQI on selected Sub-band
	TP ratio with following CQI on selected Sub-band and median wideband CQI on random sub-band 

	0
	44
	0.26
	1.27

	2
	38
	0.2
	1.76

	4
	31
	0.17
	1.24

	6
	39
	0.13
	1.23

	8
	37
	0.08
	1.42

	10
	17
	0.12
	1.19

	12
	23
	0.13
	1.31

	14
	29
	0.08
	1.13

	16
	41
	0.13
	1.01

	18
	44
	0.16
	1.04

	20
	48
	0.2
	1.00



Table 2.2.1 Fading Sub-band CQI – Test 1 2TX x 4RX
	SNR [dB]
	Percentage of Reported sub-band CQI offset equals 0, %
	BLER with following CQI on selected Sub-band
	TP ratio with following CQI on selected Sub-band and median wideband CQI on random sub-band 

	0
	37
	0.09
	1.31

	2
	42
	0.04
	1.33

	4
	47
	0.06
	1.37

	6
	25
	0.07
	1.25

	8
	25
	0.07
	1.29

	10
	20
	0.06
	1.13

	12
	39
	0.07
	1.00

	14
	45
	0.17
	1.04

	16
	52
	0.18
	1.05

	18
	51
	0.16
	1.08

	20
	22
	0.08
	1.14



Table 2.2.3 Fading Sub-band CQI – Test 2 2TX x 2RX
	SNR [dB]
	Percentage of Reported sub-band CQI offset equals 0, %
	BLER with following CQI on selected Sub-band
	TP ratio with following CQI on selected Sub-band and median wideband CQI on random sub-band 

	0
	26
	0.1
	2.25

	2
	17
	0.11
	2.37

	4
	14
	0.07
	1.9

	6
	22
	0.04
	1.71

	8
	19
	0.06
	1.64

	10
	12
	0.02
	1.62

	12
	13
	0.05
	1.65

	14
	14
	0.01
	1.54

	16
	25
	0
	1.49

	18
	26
	0.03
	1.45

	20
	18
	0.07
	1.36



Table 2.2.4 Fading Sub-band CQI – Test 2 2TX x 4RX
	SNR [dB]
	Percentage of Reported sub-band CQI offset equals 0, %
	BLER with following CQI on selected Sub-band
	TP ratio with following CQI on selected Sub-band and median wideband CQI on random sub-band 

	0
	29
	0.02
	1.63

	2
	21
	0.11
	1.72

	4
	14
	0.09
	1.63

	6
	12
	0.09
	1.78

	8
	13
	0.02
	1.61

	10
	25
	0.04
	1.64

	12
	22
	0.002
	1.56

	14
	17
	0
	1.49

	16
	13
	0.03
	1.44

	18
	9
	0.05
	1.42

	20
	6
	0.05
	1.31





3	Conclusions
In the contribution, we provide our simulation results of CSI CQI tests. 
4	Reference
[1] R4-1816491, “Way forward on NR UE CSI requirements”, Samsung




Appendix
Table A.1 Static Wideband CQI test cases 
	Parameter
	Test 1 (FR1 FDD)
	Test 2 (FR1 TDD)
	Test 3 (FR2)

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

	Transmission Scheme
	1
	1
	1

	Duplex Mode
	FDD
	TDD
	TDD

	DLUL configuration
	N.A
	7D1S2U (FR1.30-1)
	DDSU (FR2.120-2)

	Propagation channel
	AWGN
	AWGN
	AWGN

	Correlation and antenna configuration
	2*2, 2*4 with static channel in TS38.101-4 Annex B
	2*2, 2*4 with static channel in TS38.101-4 Annex B
	2Rx 2*2 with static channel in TS38.101-4 Annex B

	MCS Table
	256QAM
	256QAM
	64QAM

	resourceConfigType
	Periodic
	Periodic
	Aperiodic

	CSI-RS/CSI-IM periodicity and slot offset
	5slot 1 slot offset
	10slot, 1 slot offset
	8slot, 1 slot offset

	NZP CSI-RS ports
	2
port {3000,3001}
	2
port {3000,3001}
	2
port {3000,3001}

	CSI-IM configuration
	FFS
	FFS
	FFS

	reportConfigType
	periodic
	periodic
	periodic

	Reporting periodicity and   slot offset
	5/1
	10/1
	Opt1: 16/1
Opt2: 8/1

	Codebook Restriction
	010000 (fixed rank2)
	010000 (fixed rank2)
	010000 (fixed rank2)

	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

	Minimum CSI delay
	8ms 
	9.5ms
	8.375ms



Table A.2 Fading Wideband CQI test cases 
	Parameter
	Test 1 (FR1 FDD)
	Test 2 (FR1 TDD)
	Test 3 (FR2)

	Bandwidth/SCS
	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, 5Hz
	TDL_A 30ns, 35Hz

	Correlation and antenna configuration
	2Rx 2*2  
4Rx: 2*4 
[ULA  High] for 2Rx
[XP High] for 4Rx
	2Rx 2*2  
4Rx: 2*4 
[ULA  High] for 2Rx
[XP High ]for 4Rx
	2Rx 2*2 
[XP High]

	resourceConfigType
	Periodic 
	Periodic 
	Aperiodic 

	NZP CSI-RS ports
	2
port {3000,3001}
	2
port {3000,3001}
	2
port {3000,3001}

	reportConfigType
	periodic
	periodic
	Aperiodic

	Reporting periodicity and   slot offset
	5/1
	10/1
	8/1

	Codebook Restriction
	000001
	000001
	000001

	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

	Minimum CSI delay
	8ms 
	9.5ms
	1.375ms



Table A.3 Fading Sub-band CQI test cases
	Parameter
	Test 1 (FR1 FDD)
	Test 2 (FR1 TDD)

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

	Transmission Scheme
	1
	1

	Duplex Mode
	FDD 
	TDD

	DLUL configuration
	N.A
	7D1S2U (FR1.30-1)

	Propagation channel
	Clause B.2.4 in TS 38.101-4, with a =1,fd=5Hz and td =0.45us
	Clause B.2.4 in TS 38.101-4, with a =1,fd=5Hz and td=0.1125us

	Correlation and antenna configuration
	Option 1: 1*2 and 1*4
Option2: 2*2 and 2*4 (baseline)
	Option 1: 1*2 and 1*4
Option2: 2*2 and 2*4 (baseline)

	MCS Table
	256QAM
	256QAM

	resourceConfigType
	Periodic 
	Periodic 

	NZP CSI-RS ports
	2
port {3000,3001}
	2
port {3000,3001}

	reportConfigType
	periodic
	periodic

	Reporting periodicity and   slot offset
	5/1
	10/1

	Codebook Restriction
	000001
	000001

	Reporting granularity  
	Sub-band
	Sub-band

	Physical channel for reporting
	PUSCH
	PUSCH

	PUCCH reporting format
	FFS
	FFS

	CQI table 
	Table 2 with 256QAM
	Table 2 with 256QAM

	Minimum CSI delay
	8ms
	9.5ms



Table A.4 CSI simulation detailed parameter setting
	Items
	Setting
	Notes

	TDD UL/DL configurations
	· FR1 TDD: 7D1S2U, S =  6D:4G:4U
· FR2 TDD: DDSU, S=11D+3G
	

	HARQ
	· For PMI, RV sequence ={0,2,3,1}
· For RI and CQI test cases ,no retransmission
	

	CSI-RS resource/CSI reporting periodicity slot offset for periodic CSI reporting
	· FR1 FDD 15 kHz: 5/1
· FR1 TDD 30 kHz: Option 1: 10/1
· FR2 TDD 120 kHz:
· Option 1:  16/1
· Option 2:  8/1
	

	Minimum CSI delay for periodic CSI
	8ms
	

	CSI-RS resource/CSI reporting interval and slot offset for aperiodic CSI reporting
	· FR1 FDD 15 kHz: 3/1 with total CSI delay [8]slots 
· FR1 TDD 30 kHz: 5/1 with total CSI delay [12] slots
· FR2 TDD 120 kHz: 12/1 with total CSI delay [27] slots
	

	CSI reporting and CSI-RS resources Type  for fading CQI test cases and RI test cases of FR2
	· Option 1: Periodic (previous meeting agreements)
· Option 2: aperiodic (baseline)
· Companies are encouraged to bring analysis for above options considering different CSI delay assumptions for periodic and aperiodic CSI reporting types
	

	Number of HARQ process number
	· FR1 FDD: 4
· FR1 TDD: 8
· FR2 TDD: 8
	

	
	
	



Table A.5 NZP CSI-RS configurations
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	Row 3, (6,-)
	Row 4,(0,-)
	Row 8,(4,6)

	First OFDM symbol in the PRB used for CSI-RS (l0)
	13
	13
	5

	Number of CSI-RS ports (X)
	2
	4
	8

	CDM Type
	FD-CDM2
	FD-CDM2
	CDM4 (FD2,TD2)

	Density (ρ)
	1
	1
	1



Table A.6 ZP CSI-RS configurations
	Parameters
	FR1
	FR2

	First subcarrier index in the PRB used for CSI-RS (k0)
	Row 5, 4
	Row 4,  8

	First OFDM symbol in the PRB used for CSI-RS (l0)
	9
	13

	Number of CSI-RS ports (X)
	4
	4

	CDM Type
	FD-CDM2
	FD-CDM2

	Density (ρ)
	1
	1


    










Table A.7 CSI-IM configurations
	Parameters    
	FR1
	FR2

	CSI-IM-RE-pattern    
	Pattern 0
	Pattern 1

	CSI-IM-ResourceMapping
(kCSI-IM,lCSI-IM)
	(4,9)
	(8,13) 






