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1. Introduction

In RAN4#73 meeting, CQI reporting requirement for 256QAM was further discussed and the relevant way forward [1] was agreed. Based on these agreements, in this contribution, we provide our simulation results and considerations for 256QAM CQI tests.
2. Discussion
According to the way forward [1], two options for 256QAM CQI tests are shown as follows:
· Option 1: CQI definition PUCCH 1-1 dual layer and CQI fading test TM9 PUSCH 3-1;

· To check whether the proposed test is feasible, e.g., in terms of SNR test points

· Option 2: PUCCH 1-0 static test for TM1 and PUCCH 1-1 static test for TM9; no CQI fading test

· To check whether the proposed test is feasible, e.g., in terms of SNR test points
In previous meetings, AWGN CQI test has been decided for 256QAM CQI reporting requirements. From the above conclusions, AWGN test is included in both options. In our opinion, the test requirement for 256QAM CQI is to assess the CQI reporting performance with new CQI table. Then, it is sufficient to define CQI test under one kind of channel i.e. AWGN channel and not necessary to introduce fading channel. In addition, CSI-RS based TM is important transmission mode in small cell enhancement scenarios. So it is necessary to verify 256QAM CQI reporting based on CSI-RS estimation. Hence, we propose to use option 2 for 256QAM CQI tests.
Proposal1: We propose to use PUCCH 1-0 static test for TM1 and PUCCH 1-1 static test for TM9.

Further, for PUCCH 1-1 static test with TM9, 2Tx antenna configuration should be used and other parameters can refer Rel-10 eDL-MIMO CQI test. For PUCCH 1-0 static test with TM1, Rel-8 test parameters and methodology can be reused. In order to verify the feasibility, we provide the corresponding simulation results for 256QAM CQI reporting in table 1~ 4.
PUCCH1-0 for TM1
Table 1 Distribution of reported CQI
	SNR (dB)
	Index of Median CQI
	CQI index distribution

	
	
	Median CQI -1
	Median CQI
	Median CQI +1

	4
	5
	0
	100%
	0

	6
	6
	0
	100%
	0

	8
	7
	0
	100%
	0

	10
	8
	0
	100%
	0

	12
	9
	0
	100%
	0

	14
	10
	0
	100%
	0

	16
	11
	0
	100%
	0

	18
	12
	0
	100%
	0

	20
	13
	0
	100%
	0

	22
	14
	0
	100%
	0

	24
	14
	0
	100%
	0

	26
	15
	0
	100%
	0


Table 2 BLER of Median CQI and Median CQI+/-1

	SNR (dB)
	BLER

	
	Median CQI-1
	Median CQI
	Median CQI+1

	4
	0
	0
	1

	6
	0
	0
	1

	8
	0
	0
	1

	10
	0
	0
	1

	12
	0
	0.0012
	1

	14
	0
	0
	0.9

	16
	0
	0
	1

	18
	0
	0
	1

	20
	0
	0
	0.8125

	22
	0
	0
	1

	24
	0
	0
	1

	26
	0
	0.0025
	-


PUCCH1-1 for TM9 dual codeword
Table 3 Distribution of reported CQI for codeword 1
	SNR (dB)
	Index of Median CQI
	CQI index distribution

	
	
	Median CQI -1
	Median CQI
	Median CQI +1

	4
	3
	0
	100%
	0

	6
	4
	4.5%
	85.5%
	10%

	8
	5
	0
	100%
	0

	10
	6
	0
	100%
	0

	12
	7
	5%
	95%
	0

	14
	8
	0
	100%
	0

	16
	9
	0
	100%
	0

	18
	10
	0
	100%
	0

	20
	11
	0
	100%
	0

	22
	13
	19%
	81%
	0

	24
	13
	0
	100%
	0

	26
	14
	0
	100%
	0

	28
	14
	0
	100%
	0

	30
	15
	0
	100%
	0


Table 4 BLER of Median CQI and Median CQI+/-1

	SNR (dB)
	BLER

	
	Codeword 0
	Codeword 1

	
	Median CQI-1
	Median CQI
	Median CQI+1
	Median CQI-1
	Median CQI
	Median CQI+1

	4
	0
	0
	1
	0
	0
	1

	6
	0
	0
	0.9910
	0
	0
	0.9930

	8
	0
	0
	1
	0
	0
	1

	10
	0
	0
	1
	0
	0
	1

	12
	0
	0
	1
	0
	0
	1

	14
	0
	0
	0.7950
	0
	0
	0.7895

	16
	0
	0
	0.7581
	0
	0
	0.7589

	18
	0
	0.0012
	0.7192
	0
	0.0015
	0.7196

	20
	0
	0
	1
	0
	0
	1

	22
	0
	0.0484
	1
	0
	0.0432
	1

	24
	0
	0
	0.2141
	0
	0
	0.2120

	26
	0
	0
	0.8425
	0
	0
	0.8415

	28
	0
	0
	0.1734
	0
	0
	0.1798

	30
	0
	0.0813
	-
	0
	0.0790
	-


From the simulation results, it can be observed that: 

· The minimum requirement can be guaranteed for PUCCH 1-0 static test with TM1 and PUCCH 1-1 static test with TM9. 
· For TM1 test, CQI index of 256QAM is reported when SNR is more than 18dB.

· For TM9 test, CQI index of 256QAM is reported when SNR is more than 22dB.

Based on the above observations, option 2 is suitable for 256QAM CQI requirement. In aspect of SNR test points, due to the introduction of 256QAM modulation, the working SNR range of CQI reporting with new table becomes larger. Test points should cover the SNR region of 256QAM CQI index reporting. Hence, high SNR points should be considered. We propose [6, 7] dB and [20, 21] dB for TM1 test and [6, 7] dB and [22, 23] dB for TM9 test.

Proposal2: Test points should cover the SNR region of 256QAM CQI index reporting. We propose [6, 7] dB and [20, 21] dB for TM1 test and [6, 7] dB and [22, 23] dB for TM9 test.
3. Conclusion
In this contribution, we provide some simulation results and considerations for 256QAM CQI tests. The observations and proposals are summarized as below:
Observations:
· The minimum requirement can be guaranteed for PUCCH 1-0 static test with TM1 and PUCCH 1-1 static test with TM9. 

· For TM1 test, CQI index of 256QAM is reported when SNR is more than 18dB.

· For TM9 test, CQI index of 256QAM is reported when SNR is more than 22dB.

Proposal1: We propose to use PUCCH 1-0 static test for TM1 and PUCCH 1-1 static test for TM9.
Proposal2: Test points should cover the SNR region of 256QAM CQI index reporting. We propose [6, 7] dB and [20, 21] dB for TM1 test and [6, 7] dB and [22, 23] dB for TM9 test.
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