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1	Introduction
[bookmark: _Hlk510787562][bookmark: _Hlk510623496]RAN4#88 agreed with the way forward on eFeMTC UE demodulation and CSI reporting requirements [1].
	· Way forward for CQI definition test for CQI table 5 for BL/CE UEs
· Companies are encouraged to provide the simulation results to set the SNR test points corresponding to 64QAM
· Way forward for CQI definition test for CQI table 6 for BL/CE UEs
· Companies are encouraged to provide the simulation results to set the SNR test points corresponding to 16QAM



This contribution shows our simulation results for new CQI table and discusses the test point.   
2	Discussion
Figure 1 shows the median of reported CQI for 4-bit CQI table 5 (CQI table for BL/CE UE supporting 64QAM) and CQI table 6 (CQI table for BL/CE UE supporting wide SNR range). 
[image: ]
[bookmark: _Ref520730371]Figure 1	Median CQI for 4-bit CQI table 5 and 6. 
2.1	Simulation results for CQI table 5 (64QAM)
Table 1 shows the CQI to MCS table used for CQI test for CQI table 5. As we agreed in [1], we allocate 1PRB for PDSCH and available resource elements are 126. Also we agreed to set SNR test points corresponding to 64QAM, the candidate CQI indexes are 11 to 15. We think it is important to set test points where the target coding rate and the actual coding rate is close for CQI definition test. According to Table 1, CQI indexes 11 and 12 are good candidates. 
[bookmark: _Ref528250297]Table 1	CQI to MCS table and effective coding rate for CQI table 5. 
	
	
	Allocated PRBs
	1

	
	
	Number of resource elements
	126

	CQI index
	Modulation
	Target coding rate
	MCS
	Effective code rate
	Abs diff from target CR

	0
	
	N/A
	DTX
	
	

	1
	QPSK
	0.04
	0
	0.16
	0.12

	2
	QPSK
	0.08
	0
	0.16
	0.08

	3
	QPSK
	0.12
	0
	0.16
	0.04

	4
	QPSK
	0.19
	1
	0.19
	0

	5
	QPSK
	0.3
	4
	0.32
	0.02

	6
	QPSK
	0.44
	5
	0.38
	0.06

	7
	QPSK
	0.59
	8
	0.57
	0.02

	8
	16QAM
	0.37
	12
	0.40
	0.03

	9
	16QAM
	0.48
	14
	0.49
	0.01

	10
	16QAM
	0.6
	16
	0.60
	0

	11
	64QAM
	0.46
	18
	0.47
	0.01

	12
	64QAM
	0.55
	21
	0.57
	0.02

	13
	64QAM
	0.65
	23
	0.68
	0.03

	14
	64QAM
	0.75
	25
	0.76
	0.01

	15
	64QAM
	0.85
	27
	0.85
	0



Table 2 shows our simulation results. It is observed that the median CQI becomes 11 with SNR=11/12dB and 12 with SNR=13/14dB. Considering the CQI index achieving the closest target coding rate, we propose to set SNR=11/12dB. 
Proposal 1: For the CQI definition test with CQI table 5, set test points to SNR=11/12dB. Reuse the same requirements used for the existing CQI definition test. 


[bookmark: _Ref520734276]Table 2	Simulation results of CQI definition test with table 5.
	SNR [dB]
	Median CQI
	Percentage of reported CQI indexes which is median CQI, median CQI +/- 1  
	BLER at median CQI
	BLER at Median CQI +1

	11
	11
	100%
	0.00
	1.00

	12
	11
	100%
	0.00
	0.59

	13
	12
	100%
	0.00
	1.00

	14
	12
	100%
	0.00
	0.79

	15
	13
	100%
	0.00
	1.00

	16
	13
	100%
	0.00
	0.80

	17
	14
	100%
	0.00
	1.00

	18
	14
	100%
	0.00
	0.97




2.2	Simulation results for CQI table 6
For CQI table 6, on the other hand, the agreement is to set SNR test points corresponding to 16QAM (CQI indexes 9 to 12). Table 3 shows the CQI to MCS table used for CQI test for CQI table 5. As we agreed in [1], we allocate 3PRB for PDSCH and available resource elements are 378. As same as CQI table 5, if we consider the minimum difference between target coding rate and effective coding rate, CQI index 9 is the candidates. 
[bookmark: _Ref528251746]Table 3	CQI to MCS table and effective coding rate for CQI table 6.
	
	
	Allocated PRBs
	3

	
	
	Number of resource elements
	378

	CQI index
	Modulation
	Target coding rate
	MCS
	Effective code rate
	Abs diff from target CR

	0
	
	N/A
	DTX
	
	

	1
	QPSK
	0.05
	0
	0.10
	0.05

	2
	QPSK
	0.2
	2
	0.22
	0.02

	3
	QPSK
	0.26
	3
	0.26
	0

	4
	QPSK
	0.19
	2
	0.22
	0.03

	5
	QPSK
	0.14
	1
	0.15
	0.01

	6
	QPSK
	0.26
	3
	0.26
	0

	7
	QPSK
	0.44
	7
	0.47
	0.03

	8
	QPSK
	0.62
	9
	0.63
	0.01

	9
	16QAM
	0.41
	12
	0.40
	0.01

	10
	16QAM
	0.544
	15
	0.571
	0.027

	11
	16QAM
	0.68
	16
	0.61
	0.07

	12
	16QAM
	0.83
	16
	0.61
	0.22

	13
	64QAM
	0.64
	22
	0.62
	0.02

	14
	64QAM
	0.76
	25
	0.78
	0.02

	15
	64QAM
	0.87
	27
	0.83
	0.04



Table 4 shows our simulation results, and it is observed that median CQI becomes 9 if we set SNR=5/6/7dB. Considering the margin, we propose to set SNR=6/7dB.  
Proposal 2: For the CQI definition test with CQI table 6, set test points SNR=6/7dB. Reuse the same requirements used for the existing CQI definition test.

[bookmark: _Ref520735251]Table 4	Simulation results of CQI definition test with table 6. 
	SNR [dB]
	Median CQI
	Percentage of reported CQI indexes which is median CQI, median CQI +/- 1  
	BLER at median CQI
	BLER at Median CQI -1
	BLER at Median CQI +1

	4
	8
	100
	0.00
	0.00
	0.99

	5
	9
	100
	0.53
	0.00
	1.00

	6
	9
	100
	0.00
	0.00
	1.00

	7
	9
	100
	0.00
	0.00
	0.65

	8
	10
	100
	0.00
	0.00
	1.00

	9
	10
	100
	0.00
	0.00
	0.99

	10
	11
	100
	0.07
	0.00
	1.00

	11
	11
	100
	0.01
	0.00
	0.99

	12
	12
	100
	0.04
	0.00
	1.00



3	Summary
[bookmark: _Ref352176984]Proposal 1: For the CQI definition test with CQI table 5, set test points to SNR=11/12dB. Reuse the same requirements used for the existing CQI definition test. 
Proposal 2: For the CQI definition test with CQI table 6, set test points SNR=6/7dB. Reuse the same requirements used for the existing CQI definition test.
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Appendix
[bookmark: _Ref513476892]Table 5	4-bit CQI Table 3. (CQI table for BL/CE UE introduced in Rel-13).
	CQI index
	modulation
	code rate x 1024 x [image: ]
	efficiency x [image: ]

	0
	out of range

	1
	QPSK 
	40
	0.0781

	2
	QPSK 
	78
	0.1523

	3
	QPSK 
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK 
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK 
	602
	1.1758

	8
	16QAM 
	378
	1.4766

	9
	16QAM 
	490
	1.9141

	10
	16QAM 
	616
	2.4063

	11
	Reserved 
	Reserved
	Reserved

	12
	Reserved
	Reserved
	Reserved

	13
	Reserved
	Reserved
	Reserved

	14
	Reserved 
	Reserved
	Reserved

	15
	Reserved 
	Reserved
	Reserved



[bookmark: _Ref513482056]Table 6	4-bit CQI Table 5. (CQI table for BL/CE UE supporting 64QAM).
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK 
	40
	0.0781

	2
	QPSK 
	78
	0.1523

	3
	QPSK 
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK 
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK 
	602
	1.1758

	8
	16QAM 
	378
	1.4766

	9
	16QAM 
	490
	1.9141

	10
	16QAM 
	616
	2.4063

	11
	64QAM
	466
	2.7305

	12
	64QAM
	567
	3.3223

	13
	64QAM
	666
	3.9023

	14
	64QAM
	772
	4.5234

	15
	64QAM
	873
	5.1152



[bookmark: _Ref520375697]Table 7	4-bit CQI Table 6. (CQI table for BL/CE UE supporting wide SNR range).
	CQI index
	modulation
	code rate x 1024
	repetition

	0
	out of range

	1
	QPSK 
	56
	32

	2
	QPSK 
	207
	16

	3
	QPSK 
	266
	4

	4
	QPSK
	195
	2

	5
	QPSK 
	142
	1

	6
	QPSK
	266
	1

	7
	QPSK 
	453
	1

	8
	QPSK
	637
	1

	9
	16QAM
	423
	1

	10
	16QAM 
	557
	1

	11
	16QAM
	696
	1

	12
	16QAM
	845
	1

	13
	64QAM
	651
	1

	14
	64QAM
	780
	1

	15
	64QAM
	888
	1
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