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Introduction
In last RAN4 meeting, list of test cases has been captured in WF [1]:
	· Static CQI test cases
· Test 1: FR1 FDD   10MHz &15kHz ,  2*2, 2*4
· Test 2: FR1 TDD    40MHz&30kHz,   2*2, 2*4
· Test 3: FR2 100MHz& 120kHz, 2*2
· Wideband fading CQI test cases
· Test 1: FR1 FDD   10MHz &15kHz ,  2*2, 2*4
· Test 2: FR1 TDD    40MHz&30kHz,   2*2, 2*4
· Test 3: FR2 100MHz& 120kHz, 2*2
· Wideband PMI test cases
· Test 1: FR1 FDD   10MHz &15kHz ,  8*2, 8*4
· Test 2: FR1 TDD    40MHz&30kHz,   8*2, 8*4
· Test 3: FR2            100MHz& 120kHz, 2*2
· 4Tx PMI test cases  (Wideband)
· Test 1: FR1 FDD   10MHz &15kHz ,  4*2, 4*4
· Test 2: FR1 TDD    40MHz&30kHz,   4*2, 4*4
· 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
· Sub-band CQI test cases
· Test 1: FR1 FDD   10MHz &15kHz ,  2*2, 2*4
· Test 2: FR1 TDD    40MHz&30kHz,   2*2, 2*4


In this contribution, simulation results for CQI test cases were provided.
Discussion
Simulation results for static CQI test cases
The static CQI test cases were summarized in below tables.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Table 1: Static CQI results for FR1 FDD
	SNR [dB]
	FR1 FDD 2*2
	FR1 FDD 2*4

	
	Percentage of Reported CQI Index in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following median CQI-1
	BLER with following median CQI+1
	Percentage of Reported CQI Index in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following median CQI-1
	BLER with following median CQI+1

	0
	100.00
	0.00
	1.00
	100.00
	0.00
	1.00

	2
	100.00
	0.00
	1.00
	100.00
	0.00
	1.00

	4
	100.00
	0.00
	0.95
	100.00
	0.00
	1.00

	6
	100.00
	0.00
	1.00
	100.00
	0.00
	1.00

	8
	100.00
	0.00
	1.00
	100.00
	0.00
	1.00

	10
	100.00
	0.00
	1.00
	100.00
	0.00
	1.00

	12
	100.00
	0.00
	1.00
	100.00
	0.00
	1.00

	14
	100.00
	0.00
	1.00
	100.00
	0.00
	1.00

	16
	100.00
	0.00
	1.00
	100.00
	0.00
	1.00

	18
	100.00
	0.00
	1.00
	100.00
	0.00
	1.00

	20
	100.00
	0.00
	1.00
	100.00
	0.00
	1.00


[bookmark: OLE_LINK8]Table 2: Static CQI results for FR1 TDD
	SNR [dB]
	FR1 TDD 2*2
	FR1 TDD 2*4

	
	Percentage of Reported CQI Index in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following median CQI-1
	BLER with following median CQI+1
	Percentage of Reported CQI Index in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following median CQI-1
	BLER with following median CQI+1

	0
	100.00
	0.00
	0.88
	100.00
	0.00
	1.00

	2
	100.00
	0.00
	1.00
	100.00
	0.00
	0.89

	4
	100.00
	0.00
	0.59
	100.00
	0.00
	0.88

	6
	100.00
	0.00
	0.29
	100.00
	0.00
	0.88

	8
	100.00
	0.00
	0.75
	100.00
	0.00
	0.88

	10
	100.00
	0.00
	0.02
	100.00
	0.00
	0.88

	12
	100.00
	0.00
	0.01
	100.00
	0.00
	0.88

	14
	100.00
	0.00
	0.01
	100.00
	0.00
	0.88

	16
	100.00
	0.00
	0.10
	100.00
	0.00
	0.88

	18
	100.00
	0.00
	0.17
	100.00
	0.00
	0.88

	20
	100.00
	0.00
	0.88
	100.00
	0.00
	0.88



Table 3: Static CQI results for FR2 TDD
	SNR [dB]
	FR2 TDD 2*2

	
	Percentage of Reported CQI Index in {median CQI1 -1, median CQI1 +1} (%)
	BLER with following median CQI-1
	BLER with following median CQI+1

	0
	100.00
	0.00
	1.00

	2
	100.00
	0.00
	0.96

	4
	100.00
	0.00
	0.96

	6
	100.00
	0.00
	0.76

	8
	100.00
	0.00
	0.76

	10
	100.00
	0.00
	1.00

	12
	100.00
	0.00
	0.75

	14
	100.00
	0.00
	0.67

	16
	100.00
	0.00
	1.00

	18
	100.00
	0.00
	0.64

	20
	100.00
	0.00
	0.58



Such observations and proposals were given for static CQI test cases based on evaluation results:
Observation1: It’s feasible to reuse LTE test metric for static CQI test cases of both FR1 and FR2
Proposal 1: Introduce below test metric for static CQI test cases
· The reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time. 
· If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Proposal 2: introduce below test SNR points
· FR1 (FDD and TDD) 2Rx:[8/9]dB, [14/15]dB
· FR1 (FDD and TDD) 4Rx:[5/6]dB, [11/12]dB
· FR2 2Rx:[8/9]dB, [14/15]dB
Simulation results for wideband fading CQI test cases
In below tables, simulation results were provided for fading CQI test cases.
[bookmark: OLE_LINK9]Table 4: Wideband fading CQI test case for FR1 FDD
	SNR [dB]
	FR1 FDD 2*2
	FR1 FDD 2*4

	
	Percentage of Reported CQI 
	BLER with following CQI
	TP ratio 
	Percentage of Reported CQI 
	BLER with following CQI
	TP ratio 

	0
	20.00
	0.08
	1.46
	1.65
	0.14
	1.24

	2
	22.20
	0.04
	1.41
	3.35
	0.19
	1.37

	4
	30.45
	0.04
	1.37
	8.30
	0.11
	1.31

	6
	34.75
	0.06
	1.38
	11.10
	0.08
	1.35

	8
	38.35
	0.07
	1.60
	10.30
	0.07
	1.21

	10
	36.50
	0.09
	1.68
	11.10
	0.07
	1.30

	12
	30.85
	0.09
	1.27
	18.40
	0.07
	1.18

	14
	39.40
	0.11
	1.31
	19.40
	0.09
	1.42

	16
	52.75
	0.11
	1.65
	22.20
	0.11
	1.22

	18
	38.15
	0.14
	1.16
	15.85
	0.13
	1.34

	20
	31.55
	0.16
	1.09
	5.80
	0.18
	1.18



Table 5: Wideband fading CQI test case for FR1 TDD
	SNR [dB]
	FR1 TDD 2*2
	FR1 TDD 2*4

	
	Percentage of Reported CQI 
	BLER with following CQI
	TP ratio 
	Percentage of Reported CQI 
	BLER with following CQI
	TP ratio 

	0
	7.86
	0.24
	1.07
	3.94
	0.21
	1.27

	2
	10.60
	0.20
	1.42
	6.72
	0.17
	1.21

	4
	23.84
	0.12
	1.18
	9.24
	0.18
	1.38

	6
	19.00
	0.19
	1.16
	12.12
	0.16
	1.26

	8
	7.72
	0.22
	1.50
	10.00
	0.11
	1.22

	10
	14.00
	0.16
	1.75
	9.88
	0.10
	1.34

	12
	14.64
	0.13
	1.66
	14.00
	0.09
	1.25

	14
	8.40
	0.10
	1.70
	16.16
	0.10
	1.33

	16
	2.04
	0.08
	1.11
	21.04
	0.10
	1.33

	18
	3.28
	0.08
	1.18
	14.24
	0.09
	1.29

	20
	7.86
	0.04
	1.36
	4.20
	0.12
	1.21



Table 6: Wideband fading CQI test case for FR2 TDD
	SNR [dB]
	FR2 TDD 2*2 (Periodic with 64 slots delay)
	FR2 TDD 2*2 (aperiodic with 27 slots delay)

	
	Percentage of Reported CQI 
	BLER with following CQI
	TP ratio 
	Percentage of Reported CQI 
	BLER with following CQI
	TP ratio 

	0
	7.36
	0.3714
	   0.7981
	7.4985
	0.3042
	 0.9410

	2
	6.48
	0.3676
	    0.9582
	6.3587
	0.3026
	    1.1083

	4
	7.04
	0.3102
	    1.0084
	7.3785
	0.235
	    1.1487

	6
	29.92
	0.316
	    0.7576
	30.174
	0.2544
	    0.8585

	8
	19.52
	0.4022
	    0.9517
	19.796
	0.332
	    1.1044

	10
	3.28
	0.3362
	    0.9995
	3.1794
	0.272
	    1.1368

	12
	6.64
	0.3286
	    0.7692
	6.4187
	0.2524
	    0.8851

	14
	8.4
	0.3606
	    0.7514
	8.5783
	0.2686
	    0.8845

	16
	16.96
	0.3632
	    0.7353
	16.9766
	0.282
	    0.8456

	18
	20.08
	0.3232
	    1.1590
	20.6959
	0.2414
	    1.3160

	20
	3.12
	0.129
	    1.0019
	3.0594
	0.1028
	    1.0386



Based on above simulation results, we have below proposals:
Observation 2: For FR2 wideband CQI test cases, current test set-up not feasible to introduce test cases:
· Under the assumption: periodic CSI with minimum 64 slots (8ms) CSI delay, no performance gain with following CQI. 
· Under the assumption: aperiodic CSI with minimum 27 slots CSI delay, no performance gain or even worse than with median CQI transmission
Proposal3: For FR1 2Rx wideband fading CQI test cases (FDD and TDD): 
· Test point: 6/7dB  +12/13 dB
· Test requirements:
· Aifa>20%
· BLER>2%
· Gamma>1.05
Proposal4: For FR1 4Rx wideband fading CQI test cases (FDD and TDD): 
· Test point: 3/4dB  +9/10 dB
· Test requirements:
· Aifa>2%
· BLER>2%
· Gamma>1.05

Simulation results for frequency-selective CQI test cases
In below tables, simulation results were provided for sub-band CQI test cases.
Table 6: Sub-band CQI test case for FR1 FDD
	SNR [dB]
	FR1 FDD 2*2
	FR1 FDD 2*4

	
	Percentage of Reported CQI 
	BLER with following CQI
	TP ratio 
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	BLER with following CQI
	TP ratio 
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Table 7: Sub-band CQI test case for FR1 TDD
	SNR [dB]
	FR1 TDD 2*2
	FR1 TDD 2*4

	
	Percentage of Reported CQI 
	BLER with following CQI
	TP ratio 
	Percentage of Reported CQI 
	BLER with following CQI
	TP ratio 
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Conclusion
In this contribution, we provided simulation results for CQI test with below observations and proposals.
Static CQI test cases
Observation1: It’s feasible to reuse LTE test metric for static CQI test cases of both FR1 and FR2
Proposal 1: Introduce below test metric for static CQI test cases
· The reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time. 
· If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Proposal 2: introduce below test SNR points
· FR1 (FDD and TDD) 2Rx:[8/9]dB, [14/15]dB
· FR1 (FDD and TDD) 4Rx:[5/6]dB, [11/12]dB
· FR2 2Rx:[8/9]dB, [14/15]dB
Wideband Fading CQI test cases
Observation 2: For FR2 wideband CQI test cases, current test set-up not feasible to introduce test cases:
· Under the assumption: periodic CSI with minimum 64 slots (8ms) CSI delay, no performance gain with following CQI. 
· Under the assumption: aperiodic CSI with minimum 27 slots CSI delay, no performance gain or even worse than with median CQI transmission
Proposal3: For FR1 2Rx wideband fading CQI test cases (FDD and TDD): 
· Test point: 6/7dB  +12/13 dB
· Test requirements:
· Aifa>20%
· BLER>2%
· Gamma>1.05
Proposal4: For FR1 4Rx wideband fading CQI test cases (FDD and TDD): 
· Test point: 3/4dB  +9/10 dB
· Test requirements:
· Aifa>2%
· BLER>2%
· Gamma>1.05
Sub-band CQI test cases
Need to be updated…
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