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1	Introduction
RAN4#87 agreed with the evaluation parameters for PDSCH demodulation with 1024QAM as follow [1]. 
· Definition test: 
· Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbols): CRS based TM single codeword with TM1 under static channel in Annex B.1
· Bandwidth:
· FDD: 10MHz
· TDD: 20MHz
In this contribution we provide our initial simulation results.
2	Discussion
2.1	CQI to MCS mapping
We first discuss the CFI configuration for CQI reporting test. Although PDSCH demodulation requirements assume CFI=1 to avoid higher SNR, CQI definition test should use CFI=3 because TS36.214 2.1.3 specifies:
	In the CQI reference resource, the UE shall assume the following for the purpose of deriving the CQI index:
· The first 3 OFDM symbols are occupied by control signaling



Figure 1 illustrates the CQI to MCS index mapping with CFI=1, 2, and 3, based on TM1 (1 CRS port). It is observed from this figure that the different CQI index is map to different MCS index for CFI=3, except for CQI index 12 and 13. With CFI=1, on the other hand, MCS index is not well distributed especially in higher CQI indexes. For example, CQI indexes 11,12, and 13 are all mapped to MCS index 33 and CQI indexes 14 and 15 are mapped to MCS index 37. Since we are discussing the CQI definition test for 1024QAM supported CQI table, RAN4 should set CFI=3 the CQI definition test.
Proposal 1: Set CFI=3 for CQI definition test for 1024QAM. 
[image: ]
[bookmark: _Ref520736644]Figure 1	CQI to MCS mapping with different CFI configuration. 

2.2	Simulation results
Figure 2 shows the median of reported CQI with the CQI table supporting 1024QAM (See Table 3 in Appendix). If we set the test points corresponding to CQI indexes supporting 1024QAM (CQI indexes = 14 and 15), the test point should be set to 27 or lager. Considering the SNR test point we are discussing the PDSCH demodulation requirements, we propose to set SNR to 28 and 29dB. For reference, we should our simulation results if CQI definition test with CQI table supporting 1024QAM in Table 1. 
Observation: Considering the CQI index supporting 1024QAM, the test point is 27dB or higher. 
[image: ]
[bookmark: _Ref520738460]Figure 2	Median of reported CQI. 

[bookmark: _Ref520741836]Table 1	Simulation results of CQI definition test with CQI table supporting 1024QAM (CFI=3). 
	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

	25
	13
	100
	0.02
	0
	1

	26
	13
	100
	0.01
	0
	1

	27
	14
	100
	0.41
	0
	1

	28
	14
	100
	0.12
	0
	1

	29
	14
	100
	0.04
	0
	1

	30
	14
	100
	0.02
	0
	1

	31
	14
	100
	0.01
	0
	1

	32
	15
	100
	0.86
	0.01
	N/A



3	Conclusion
Proposal 1: Set CFI=3 for CQI definition test for 1024QAM.
[bookmark: _GoBack]Observation: Considering the CQI index supporting 1024QAM, the test point is 27dB or higher. 
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Appendix 
Table 2	CQI to MCS table.
	
	
	CFI
	1
	2
	3

	
	
	PRB
	50
	50
	50

	
	
	Available REs
	7500
	6900
	6300

	CQI index
	Code rate
	Modulation
	
	
	

	1
	0.08
	2
	0
	0
	0

	2
	0.19
	2
	2
	2
	2

	3
	0.44
	2
	8
	6
	6

	4
	0.37
	4
	11
	11
	11

	5
	0.6
	4
	15
	15
	15

	6
	0.55
	6
	21
	20
	18

	7
	0.65
	6
	23
	22
	21

	8
	0.75
	6
	24
	24
	23

	9
	0.85
	6
	24
	24
	24

	10
	0.69
	8
	31
	30
	28

	11
	0.78
	8
	33
	32
	30

	12
	0.86
	8
	33
	33
	32

	13
	0.93
	8
	33
	33
	32 (*)

	14
	0.83
	10
	37
	36
	34

	15
	0.93
	10
	37
	37
	36



(*) TBS=33 is the closest to the target code rate but it exceeds 0.925. 

[bookmark: _Ref520738496]Table 3	CQI table supporting 1024QAM. 
Table 7.2.3-4: 4-bit CQI Table 4
	CQI index
	modulation
	code rate x 1024
x [image: ]
	Efficiency
x [image: ]

	0
	out of range

	1
	QPSK 
	78 
	0.1523 

	2
	QPSK 
	193 
	0.3770 

	3
	QPSK 
	449 
	0.8770 

	4
	16QAM 
	378 
	1.4766 

	5
	16QAM 
	616
	2.4063

	6
	64QAM 
	567
	3.3223

	7
	64QAM 
	666
	3.9023

	8
	64QAM 
	772
	4.5234

	9
	64QAM 
	873
	5.1152

	10
	256QAM 
	711
	5.5547

	11
	256QAM
	797
	6.2266

	12
	256QAM 
	885
	6.9141

	13
	256QAM 
	948
	7.4063

	14
	1024QAM 
	853
	8.3321

	15
	1024QAM 
	948 
	9.2578
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