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1   Background
In RAN4#88, the way forward on 1024QAM demodulation and CSI requirements was approved [1]. The agreements for 1024QAM CQI test are as follows:
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
Table 1: CQI2MCS table

	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Target Spectral Efficiency
	OOR
	0.1523
	0.3770
	0.8770
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578
	

	MCS Scheme
	PRB
	Available
RE-s
	Imcs
	

	MCS.x1A
	50
	6300
	DTX
	0
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19
	21
	22
	23
	25
	 

	MCS.x2A
	100
	12600
	DTX
	0
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19
	21
	22
	23
	25
	 

	Note 1:
Mapping between Imcs and CQI Index according to Tables 7.1.7.1-1A, 7.1.7.2.1-1 and 7.2.3-2 in TS 36.213 [6].
Note 2:
3 symbols allocated to PDCCH.
Note 3:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for potential retransmissions.


In this contribution, we would like to provide the simulation results for 1024QAM CQI testing.
2   Simulation results
In [2] we provide the initial simulation results. In this paper we will provide the updated simulation results.
2.1   FDD
According to the agreed simulation assumptions and the revised test parameter given in section 2.1. The simulation results are provided in the following. 

Table 2 shows the distribution of reported CQI for FDD ranging from -4dB to 34dB, and Table 3 gives BLER performance of median CQI-1, median CQI and median CQI+1 for reported CQIs.  

Table 2 Distribution of reported CQIs (FDD)
	SNR
	CQI index (Reported CQI)

	
	1
	2
	3
	4
	5

	-4
	58.85%
	
	
	
	

	-2
	
	81.8%
	18.2%
	
	

	0
	
	
	89.8%
	10.2%
	

	2
	
	
	
	100%
	

	4
	
	
	
	
	100%

	6
	
	
	
	
	51.6%

	SNR
	CQI index (Reported CQI)

	
	6
	7
	8
	9
	10

	6
	48.4%
	
	
	
	

	8
	99.95%
	0.05%
	
	
	

	10
	
	100%
	
	
	

	12
	
	
	100%
	
	

	14
	
	
	
	100%
	

	16
	
	
	
	
	100%

	SNR
	CQI index (Reported CQI)

	
	11
	12
	13
	14
	15

	18
	99.8%
	0.2%
	
	
	

	20
	
	100%
	
	
	

	22
	
	
	100%
	
	

	24
	
	
	54.45%
	45.55%
	

	26
	
	
	
	89.9%
	10.1%

	28
	
	
	
	0.4%
	100%


Table 3 BLER performance for 1024QAM CQI definition test (FDD)
	SNR
	Medium CQI-1 BLER
	Medium CQI

BLER
	Medium CQI+1 BLER
	Pass 10% BLER?

	0
	0
	0
	1
	Pass

	2
	0
	0
	1
	Pass

	4
	0
	1
	1
	Pass

	6
	0
	0
	1
	Pass

	8
	0
	1
	1
	Pass

	10
	0
	1
	1
	Pass

	12
	0
	1
	1
	Pass

	14
	0
	1
	1
	Pass

	16
	0
	1
	1
	Pass

	18
	0
	1
	1
	Pass

	20
	0
	0.9678
	1
	Pass

	22
	0
	0
	1
	Pass

	24
	0
	0
	1
	Pass

	26
	0
	1
	1
	Pass

	28
	0.0013
	1
	1
	Pass

	30
	0
	0.8363
	1
	Pass

	32
	0
	0.0013
	1
	Pass

	34
	0
	0
	1
	Pass
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Figure 1 BLER performance for median CQI-1, median CQI and median CQI+1

2.2   TDD
Table 4 Distribution of reported CQIs (FDD)
	SNR
	CQI index (Reported CQI)

	
	1
	2
	3
	4
	5

	-4
	61.05%
	
	
	
	

	-2
	
	88.7%
	11.3%
	
	

	0
	
	
	96.25%
	3.75%
	

	2
	
	
	
	100%
	

	4
	
	
	
	
	100%

	6
	
	
	
	
	51.6%

	SNR
	CQI index (Reported CQI)

	
	6
	7
	8
	9
	10

	6
	48.4%
	
	
	
	

	8
	100%
	
	
	
	

	10
	
	100%
	
	
	

	12
	
	
	100%
	
	

	14
	
	
	
	100%
	

	16
	
	
	
	
	100%

	SNR
	CQI index (Reported CQI)

	
	11
	12
	13
	14
	15

	18
	100%
	
	
	
	

	20
	
	100%
	
	
	

	22
	
	
	100%
	
	

	24
	
	
	54.45%
	45.55%
	

	26
	
	
	
	
	100%


Table 5 BLER performance for 1024QAM CQI definition test (FDD)
	SNR
	Medium CQI-1 BLER
	Medium CQI

BLER
	Medium CQI+1 BLER
	Pass 10% BLER?

	0
	0
	0
	1
	Pass

	2
	0
	0
	1
	Pass

	4
	0
	1
	1
	Pass

	6
	0
	0
	1
	Pass

	8
	0
	1
	1
	Pass

	10
	0
	1
	1
	Pass

	12
	0
	1
	1
	Pass

	14
	0
	1
	1
	Pass

	16
	0
	1
	1
	Pass

	18
	0
	1
	1
	Pass

	20
	0
	0.9716
	1
	Pass

	22
	0
	0
	1
	Pass

	24
	0
	0
	1
	Pass

	26
	0
	1
	1
	Pass

	28
	0
	1
	1
	Pass

	30
	0
	0.8428
	1
	Pass

	32
	0
	0.0022
	?
	May fail
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Figure 2 BLER performance for median CQI-1, median CQI and median CQI+1
Based on the simulation results, we propose to define two sets of SNR test points for 1024QAM CQI test, i.e., one lower SNR and one higher SNR, which are similar as for 4-bit CQI Table 2 and TBS index Table 2. For the high SNR test point, it should be high enough to ensure that 1024QAM MCS should be selected.
· Proposal 1: Define one low SNR and one high SNR test point for 1024QAM CQI definition test. 
· Proposal 2: It is proposed to set the high SNR test point around 26dB.
3   Conclusion

In this contribution, we provide the simulation results for 1024QAM CQI test. We propose that
· Proposal 1: Define one low SNR and one high SNR test point for 1024QAM CQI definition test. 

· Proposal 2: It is proposed to set the high SNR test point around 26dB.
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