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Introduction
In this paper, we present our simulation results on URLLC UE CQI reporting test for CQI table 3.
Simulation Results
Simulation configurations
Our simulations are performed based on the configurations proposed in WF[1].
Table 1 Simulation configurations for CQI table 3 tests
	Parameter
	Unit
	FDD
	TDD

	Bandwidth
	MHz
	10
	40

	Number of allocated PDSCH resource blocks
	
	52
	106

	Subcarrier spacing
	kHz
	15
	30

	MCS table
	
	Table 3

	PDSCH starting symbol/length
	
	2/12

	Number of PDSCH MIMO layers
	
	1

	PDSCH mapping type
	
	Type A

	DMRS type
	
	Type 1

	DMRS duration
	
	single-symbol DMRS

	Number of additional DMRS
	
	1

	Slot pattern
	
	N/A
	7D1S2U, S=6D: 4G: 4U

	Propagation channel
	
	AWGN 

	Antenna configuration
	
	1x2, ULA low​
1x4, ULA low​

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	1A

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 2,4

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

	
	CSI-RS
periodicity and offset
	slot
	5/1
	10/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	
	Row 1,(0,-)

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 3

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8
	9.5

	Maximum number of HARQ transmission
	
	1

	Target BLER
	
	10^-5

	PBCH
	
	slot#0 per 20ms periodicity

	PT-RS
	
	Disabled

	PDSCH is not scheduled on slots containing CSI-RS or slots which are not full DL



Simulation results
The simulation results for different scenarios are summarized below.
Table 2 CQI reporting results for FDD with 1Tx2Rx antenna configuration
	SNR [dB]
	Median CQI Index
	BLER with following CQI
	Percentage of Reported CQI Index in {median CQI -1, median CQ1 +1} (%)
	BLER with median CQI-1
	BLER with median CQI
	BLER with median CQI+1

	-12
	0
	1.6427e-01
	100
	1.6427e-01
	1.6427e-01
	1.6427e-01

	-11.5
	0
	1.1720e-01
	100
	1.1720e-01
	1.1720e-01
	1.1720e-01

	-11
	0
	6.7733e-02
	100
	6.7733e-02
	6.7733e-02
	6.7733e-02

	-10.5
	1
	2.1600e-02
	100
	2.1600e-02
	2.1600e-02
	1.7067e-01

	-10
	1
	2.6144e-03
	100
	2.6144e-03
	2.6144e-03
	1.2573e-01

	-9.5
	1
	1.0831e-04
	100
	1.3239e-04
	1.3289e-04
	6.6533e-02

	-9
	2
	1.3333e-02
	100
	0
	1.3333e-02
	1.6400e-01

	-8.5
	2
	6.0332e-04
	100
	0
	6.0332e-04
	1.0653e-01

	-8
	2
	6.6211e-06
	100
	0
	1.8328e-05
	3.9867e-02

	-7.5
	3
	2.9565e-03
	100
	0
	2.9565e-03
	1.4733e-01

	-7
	3
	2.1519e-05
	100
	0
	1.7719e-05
	7.9867e-02

	-6.5
	4
	1.4933e-02
	100
	0
	1.4933e-02
	5.7853e-01

	-6
	4
	1.5981e-04
	100
	0
	1.3289e-04
	1.8187e-01

	-5.5
	4
	1.6563e-06
	100
	0
	0
	1.0200e-01

	-5
	4
	0
	100
	0
	0
	1.5733e-02

	-4.5
	5
	0
	100
	0
	8.8594e-05
	8.8920e-01

	-4
	5
	0
	100
	0
	0
	1.9853e-01

	-3.5
	5
	0
	100
	0
	0
	8.5067e-02

	-3
	6
	3.9619e-03
	100
	0
	3.9619e-03
	1.0000e+00

	-2.5
	6
	0
	100
	0
	0
	8.7747e-01

	-2
	6
	0
	100
	0
	0
	1.6333e-01

	-1.5
	6
	0
	100
	0
	0
	2.5067e-02

	-1
	7
	0
	100
	0
	8.2474e-05
	9.9987e-01

	-0.5
	7
	0
	100
	0
	0
	3.2000e-01

	0
	7
	0
	100
	0
	0
	5.5867e-02

	0.5
	8
	0
	100
	0
	4.9938e-04
	1.0000e+00

	1
	8
	0
	100
	0
	0
	9.7827e-01

	1.5
	8
	0
	100
	0
	0
	2.0120e-01

	2
	8
	0
	100
	0
	0
	1.6800e-02

	2.5
	9
	0
	100
	0
	8.8594e-06
	1.0000e+00

	3
	9
	0
	100
	0
	0
	8.7107e-01

	3.5
	9
	0
	100
	0
	0
	1.4120e-01

	4
	9
	0
	100
	0
	0
	5.4321e-03

	4.5
	10
	0
	100
	0
	8.8594e-06
	1.0000e+00

	5
	10
	0
	100
	0
	0
	5.3067e-01

	5.5
	10
	0
	100
	0
	0
	6.0267e-02

	6
	11
	1.2477e-03
	100
	0
	1.2477e-03
	1.0000e+00

	6.5
	11
	0
	100
	0
	0
	9.9227e-01

	7
	11
	0
	100
	0
	0
	4.1773e-01

	7.5
	11
	0
	100
	0
	0
	2.8000e-02

	8
	12
	0
	100
	0
	2.6578e-05
	1.0000e+00

	8.5
	12
	0
	100
	0
	0
	8.8147e-01

	9
	12
	0
	100
	0
	0
	8.7867e-02

	9.5
	13
	0
	100
	0
	1.6833e-04
	1.0000e+00

	10
	13
	0
	100
	0
	0
	1.0000e+00

	10.5
	13
	0
	100
	0
	0
	7.8520e-01

	11
	13
	0
	100
	0
	0
	1.2347e-01

	11.5
	14
	7.7333e-03
	100
	0
	7.7333e-03
	1.0000e+00

	12
	14
	1.3242e-05
	100
	0
	8.8594e-06
	9.9733e-01

	12.5
	14
	0
	100
	0
	0
	9.3360e-01

	13
	14
	0
	100
	0
	0
	1.1987e-01

	13.5
	15
	0
	100
	0
	8.7179e-04
	8.7179e-04

	14
	15
	0
	100
	0
	9.1638e-06
	9.1638e-06

	14.5
	15
	0
	100
	0
	0
	0

	15
	15
	0
	100
	0
	0
	0



Table 3 CQI reporting results for FDD with 1Tx4Rx antenna configuration
	SNR [dB]
	Median CQI Index
	BLER with following CQI
	Percentage of Reported CQI Index in {median CQI -1, median CQ1 +1} (%)
	BLER with median CQI-1
	BLER with median CQI
	BLER with median CQI+1

	-12
	2
	4.8571e-03
	100
	5.8874e-04
	4.8571e-03
	3.1107e-01

	-11.5
	2
	2.6144e-03
	100
	8.2474e-05
	2.6144e-03
	2.2933e-02

	-11
	2
	1.1556e-03
	100
	0
	1.1556e-03
	6.9841e-03

	-10.5
	3
	4.4444e-03
	100
	1.1517e-04
	4.4444e-03
	1.7453e-01

	-10
	3
	2.2295e-03
	100
	0
	2.2295e-03
	1.1867e-02

	-9.5
	4
	7.6000e-03
	100
	2.3920e-04
	7.6000e-03
	9.9520e-01

	-9
	4
	3.6757e-03
	100
	0
	3.6757e-03
	4.8773e-01

	-8.5
	4
	7.5330e-04
	100
	0
	7.5330e-04
	1.7200e-02

	-8
	4
	1.9863e-05
	100
	0
	0
	7.6000e-03

	-7.5
	5
	3.4472e-03
	100
	0
	3.4472e-03
	9.9987e-01

	-7
	5
	5.2107e-04
	100
	0
	5.2107e-04
	5.9640e-01

	-6.5
	5
	0
	100
	0
	0
	1.2933e-02

	-6
	6
	6.3492e-03
	100
	0
	6.3492e-03
	1.0000e+00

	-5.5
	6
	1.5238e-03
	100
	0
	1.5238e-03
	9.9933e-01

	-5
	6
	1.4898e-05
	100
	0
	1.8328e-05
	3.4427e-01

	-4.5
	6
	0
	100
	0
	0
	8.8000e-03

	-4
	7
	2.2295e-03
	100
	0
	2.2295e-03
	1.0000e+00

	-3.5
	7
	5.7935e-05
	100
	0
	6.4147e-05
	8.7160e-01

	-3
	7
	0
	100
	0
	0
	2.8667e-02

	-2.5
	8
	2.8800e-03
	100
	0
	2.8800e-03
	1.0000e+00

	-2
	8
	5.1314e-05
	100
	0
	6.2016e-05
	1.0000e+00

	-1.5
	8
	0
	100
	0
	0
	3.8893e-01

	-1
	8
	0
	100
	0
	0
	9.8667e-03

	-0.5
	9
	6.1162e-04
	100
	0
	6.1162e-04
	1.0000e+00

	0
	9
	0
	100
	0
	0
	9.9760e-01

	0.5
	9
	0
	100
	0
	0
	1.4427e-01

	1
	9
	0
	100
	0
	0
	3.5556e-03

	1.5
	10
	0
	100
	0
	1.1913e-04
	1.0000e+00

	2
	10
	0
	100
	0
	0
	9.5173e-01

	2.5
	10
	0
	100
	0
	0
	6.2267e-02

	3
	11
	0
	100
	0
	7.1204e-04
	1.0000e+00

	3.5
	11
	0
	100
	0
	8.8594e-06
	9.9960e-01

	4
	11
	0
	100
	0
	0
	8.2360e-01

	4.5
	11
	0
	100
	0
	0
	7.7333e-03

	5
	12
	0
	100
	0
	1.1913e-04
	1.0000e+00

	5.5
	12
	0
	100
	0
	0
	9.8000e-01

	6
	12
	0
	100
	0
	0
	6.1867e-02

	6.5
	13
	0
	100
	0
	8.1569e-04
	1.0000e+00

	7
	13
	0
	100
	0
	0
	1.0000e+00

	7.5
	13
	0
	100
	0
	0
	9.9053e-01

	8
	13
	0
	100
	0
	0
	8.9600e-02

	8.5
	14
	6.9333e-03
	100
	0
	6.9333e-03
	1.0000e+00

	9
	14
	5.1314e-05
	100
	0
	4.4297e-05
	1.0000e+00

	9.5
	14
	0
	100
	0
	0
	9.3747e-01

	10
	14
	0
	100
	0
	0
	1.5013e-01

	10.5
	15
	0
	100
	0
	1.1204e-03
	1.1204e-03

	11
	15
	0
	100
	0
	8.8594e-06
	8.8594e-06

	11.5
	15
	0
	100
	0
	0
	0

	12
	15
	0
	100
	0
	0
	0

	12.5
	15
	0
	100
	0
	0
	0

	13
	15
	0
	100
	0
	0
	0

	13.5
	15
	0
	100
	0
	0
	0

	14
	15
	0
	100
	0
	0
	0

	14.5
	15
	0
	100
	0
	0
	0

	15
	15
	0
	100
	0
	0
	0



Table 4 CQI reporting results for TDD with 1Tx2Rx antenna configuration
	SNR [dB]
	Median CQI Index
	BLER with following CQI
	Percentage of Reported CQI Index in {median CQI -1, median CQ1 +1} (%)
	BLER with median CQI-1
	BLER with median CQI
	BLER with median CQI+1

	-12
	0
	1.9111e-01
	100
	1.9111e-01
	1.9111e-01
	1.9111e-01

	-11.5
	0
	1.4617e-01
	100
	1.4617e-01
	1.4617e-01
	1.4617e-01

	-11
	0
	8.8153e-02
	100
	8.8153e-02
	8.8153e-02
	8.8153e-02

	-10.5
	1
	2.3345e-02
	100
	2.3345e-02
	2.3345e-02
	1.9495e-01

	-10
	1
	7.5418e-04
	100
	7.5418e-04
	7.5418e-04
	1.4599e-01

	-9.5
	1
	2.4694e-06
	100
	0
	0
	8.5017e-02

	-9
	2
	1.4808e-02
	100
	0
	1.4808e-02
	1.7073e-01

	-8.5
	2
	1.3600e-04
	100
	0
	1.4565e-04
	1.1620e-01

	-8
	2
	0
	100
	0
	0
	3.5192e-02

	-7.5
	3
	0
	100
	0
	5.4406e-04
	1.7787e-01

	-7
	3
	0
	100
	0
	0
	1.0697e-01

	-6.5
	4
	1.8641e-02
	100
	0
	1.8641e-02
	7.6045e-01

	-6
	4
	2.2225e-05
	100
	0
	1.1576e-05
	2.1098e-01

	-5.5
	4
	0
	100
	0
	0
	1.2056e-01

	-5
	5
	2.0209e-02
	100
	0
	2.0209e-02
	1.0000e+00

	-4.5
	5
	1.4816e-05
	100
	0
	2.2407e-05
	9.9007e-01

	-4
	5
	0
	100
	0
	0
	2.5679e-01

	-3.5
	5
	0
	100
	0
	0
	1.2178e-01

	-3
	6
	5.7323e-03
	100
	0
	5.7323e-03
	1.0000e+00

	-2.5
	6
	0
	100
	0
	0
	9.9721e-01

	-2
	6
	0
	100
	0
	0
	2.1620e-01

	-1.5
	6
	0
	100
	0
	0
	5.3833e-02

	-1
	7
	0
	100
	0
	1.0418e-04
	1.0000e+00

	-0.5
	7
	0
	100
	0
	0
	3.6812e-01

	0
	7
	0
	100
	0
	0
	7.3345e-02

	0.5
	8
	0
	100
	0
	5.1537e-04
	1.0000e+00

	1
	8
	0
	100
	0
	0
	9.9895e-01

	1.5
	8
	0
	100
	0
	0
	2.4303e-01

	2
	8
	0
	100
	0
	0
	1.7944e-02

	2.5
	9
	0
	100
	0
	2.3152e-05
	1.0000e+00

	3
	9
	0
	100
	0
	0
	9.4669e-01

	3.5
	9
	0
	100
	0
	0
	1.6341e-01

	4
	10
	4.8244e-03
	100
	0
	4.8244e-03
	1.0000e+00

	4.5
	10
	4.9740e-06
	100
	0
	2.2407e-05
	1.0000e+00

	5
	10
	0
	100
	0
	0
	9.6446e-01

	5.5
	10
	0
	100
	0
	0
	1.5331e-01

	6
	11
	0
	100
	0
	4.0650e-03
	1.0000e+00

	6.5
	11
	0
	100
	0
	0
	9.9930e-01

	7
	11
	0
	100
	0
	0
	2.0453e-01

	7.5
	11
	0
	100
	0
	0
	2.5249e-03

	8
	12
	0
	100
	0
	1.1204e-05
	1.0000e+00

	8.5
	12
	0
	100
	0
	0
	9.9512e-01

	9
	12
	0
	100
	0
	0
	1.8571e-01

	9.5
	13
	6.8442e-03
	100
	0
	6.8442e-03
	1.0000e+00

	10
	13
	1.7409e-05
	100
	0
	3.3611e-05
	9.9948e-01

	10.5
	13
	0
	100
	0
	0
	7.9686e-01

	11
	13
	0
	100
	0
	0
	7.4913e-02

	11.5
	14
	0
	100
	0
	1.1204e-05
	1.0000e+00

	12
	14
	0
	100
	0
	0
	1.0000e+00

	12.5
	14
	0
	100
	0
	0
	9.7247e-01

	13
	14
	0
	100
	0
	0
	1.4077e-01

	13.5
	15
	0
	100
	0
	4.0333e-04
	4.0333e-04

	14
	15
	0
	100
	0
	0
	0

	14.5
	15
	0
	100
	0
	0
	0

	15
	15
	0
	100
	0
	0
	0



Table 5 CQI reporting results for TDD with 1Tx4Rx antenna configuration
	SNR [dB]
	Median CQI Index
	BLER with following CQI
	Percentage of Reported CQI Index in {median CQI -1, median CQ1 +1} (%)
	BLER with median CQI-1
	BLER with median CQI
	BLER with median CQI+1

	-12
	2
	1.3240e-02
	100
	4.3694e-04
	1.3240e-02
	2.5784e-01

	-11.5
	2
	1.0801e-02
	100
	1.1204e-05
	1.0801e-02
	1.9338e-02

	-11
	2
	2.6396e-03
	100
	0
	2.6396e-03
	1.4983e-02

	-10.5
	3
	1.0627e-02
	100
	1.2733e-04
	1.0627e-02
	2.4321e-01

	-10
	3
	3.6210e-03
	100
	0
	3.6210e-03
	1.4808e-02

	-9.5
	4
	1.0976e-02
	100
	2.1994e-04
	1.0976e-02
	1.0000e+00

	-9
	4
	7.6139e-03
	100
	0
	7.6139e-03
	7.0627e-01

	-8.5
	4
	1.5550e-03
	100
	0
	1.5550e-03
	2.1603e-02

	-8
	5
	1.1150e-02
	100
	0
	1.1150e-02
	1.0000e+00

	-7.5
	5
	6.2718e-03
	100
	0
	6.2718e-03
	1.0000e+00

	-7
	5
	7.7939e-04
	100
	0
	7.7939e-04
	8.8240e-01

	-6.5
	5
	0
	100
	0
	0
	2.6132e-02

	-6
	6
	1.2195e-02
	100
	0
	1.2195e-02
	1.0000e+00

	-5.5
	6
	3.1839e-03
	100
	0
	3.1839e-03
	1.0000e+00

	-5
	6
	3.2331e-05
	100
	0
	2.2407e-05
	7.1707e-01

	-4.5
	6
	0
	100
	0
	0
	1.9338e-02

	-4
	7
	8.8850e-03
	100
	0
	8.8850e-03
	1.0000e+00

	-3.5
	7
	1.5404e-04
	100
	0
	1.6206e-04
	9.8049e-01

	-3
	7
	0
	100
	0
	0
	3.6585e-02

	-2.5
	8
	7.1027e-03
	100
	0
	7.1027e-03
	1.0000e+00

	-2
	8
	6.9637e-05
	100
	0
	1.1204e-04
	1.0000e+00

	-1.5
	8
	0
	100
	0
	0
	5.0697e-01

	-1
	8
	0
	100
	0
	0
	1.4634e-02

	-0.5
	9
	0
	100
	0
	1.4774e-03
	1.0000e+00

	0
	9
	0
	100
	0
	0
	9.9983e-01

	0.5
	9
	0
	100
	0
	0
	1.4111e-01

	1
	10
	9.4077e-03
	100
	0
	9.4077e-03
	1.0000e+00

	1.5
	10
	1.8514e-04
	100
	0
	1.2733e-04
	1.0000e+00

	2
	10
	0
	100
	0
	0
	1.0000e+00

	2.5
	10
	0
	100
	0
	0
	9.3206e-02

	3
	11
	5.5960e-03
	100
	0
	5.5960e-03
	1.0000e+00

	3.5
	11
	1.0943e-04
	100
	0
	1.2324e-04
	1.0000e+00

	4
	11
	0
	100
	0
	0
	3.9390e-01

	4.5
	11
	0
	100
	0
	0
	8.8850e-03

	5
	12
	0
	100
	0
	4.6303e-05
	1.0000e+00

	5.5
	12
	0
	100
	0
	0
	1.0000e+00

	6
	12
	0
	100
	0
	0
	1.4286e-01

	6.5
	13
	0
	100
	0
	7.3420e-03
	1.0000e+00

	7
	13
	0
	100
	0
	1.3444e-04
	1.0000e+00

	7.5
	13
	0
	100
	0
	0
	9.5801e-01

	8
	13
	0
	100
	0
	0
	1.9338e-02

	8.5
	14
	0
	100
	0
	4.2574e-04
	1.0000e+00

	9
	14
	0
	100
	0
	0
	1.0000e+00

	9.5
	14
	0
	100
	0
	0
	9.9408e-01

	10
	14
	0
	100
	0
	0
	1.0819e-01

	10.5
	15
	1.8133e-03
	100
	0
	1.8133e-03
	1.8133e-03

	11
	15
	0
	100
	0
	0
	0

	11.5
	15
	0
	100
	0
	0
	0

	12
	15
	0
	100
	0
	0
	0

	12.5
	15
	0
	100
	0
	0
	0

	13
	15
	0
	100
	0
	0
	0

	13.5
	15
	0
	100
	0
	0
	0

	14
	15
	0
	100
	0
	0
	0

	14.5
	15
	0
	100
	0
	0
	0

	15
	15
	0
	100
	0
	0
	0



Conclusion
The paper presents simulation results for URLLC UE CQI reporting tests for CQI table 3.
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