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1. Introduction

In RAN4#78bis meeting, CQI requirements on DL 4Rx were discussed, the scope of CQI tests have been reached to agreement. Also PMI and RI tests scope discussions seems further discussion. In this contribution, we provide simulation results on CQI tests. 
· CQI tests

· Following CQI tests are confirmed:

· AWGN

· CRS Rank 1: TM1  based on  9.2.1.1 & 9.2.1.2

· CSI-RS Rank 1: TM9 based on  9.2.3.1 & 9.2.3.2 

· CRS Rank 3 and/or 4: TM4 based on 9.2.2.1 & 9.2.2.2

· CSI-RS Rank 3 or 4: TM9 based on 9.2.3.1 & 9.2.3.2

· Fading

· CRS Rank 1: TM1. Based on 9.3.5.1

· CSI-RS Rank 1. TM9, Based on 9.3.5.2

2. Discussion
Introduction of downlink 4Rx antennas enhances UE demodulation capability. Then, PDSCH demodulation performance with 1 and 2 layers will be improved thanks to accurate CQI estimation with 4-RX, and the maximum transmission layers of PDSCH will be enhanced thanks to high layers spatial multiplexing. Here we provide simulation observations.    
2.1 CQI test
In this section, we provide CQI test observations. Since RAN4 agreed to study low layers and high layers, we test all the listed CQI tests in [1].  
Table 1 AWGN CQI reporting with TM1 (1x4)
	SNR (dB)
	Index of Median CQI

	Prob
[median CQI-1, 
median CQI+1]
	BLER for median CQI -1 
	BLER for median CQI 
	BLER for median CQI +1 

	-4
	5
	100%
	0
	0
	0.0875

	-3
	6
	100%
	0
	0
	1

	-2
	6
	100%
	0
	0
	1

	-1
	7
	100%
	0
	0
	1

	0
	7
	100%
	0
	0
	1

	1
	8
	100%
	0
	0
	1

	2
	8
	100%
	0
	0
	0.8833

	3
	9
	100%
	0
	0
	1

	4
	9
	100%
	0
	0
	1

	5
	10
	100%
	0
	0
	1

	6
	10
	100%
	0
	0
	0.9958

	7
	11
	100%
	0
	0
	1

	8
	11
	100%
	0
	0
	1

	9
	12
	100%
	0
	0
	1

	10
	12
	100%
	0
	0
	0.775

	11
	13
	100%
	0
	0
	1

	12
	13
	100%
	0
	0
	0.8833


Table 3 AWGN CQI reporting with TM9 2ayers 
	SNR (dB)
	Index of Median CQI
	Prob
[median CQI-1, 
median CQI+1]
	BLER for median CQI -1 
	BLER for median CQI 
	BLER for median CQI 

	0
	5
	1
	0
	0.042
	1

	1
	6
	1
	0
	0
	1

	2
	6
	1
	0
	0.0415
	1

	3
	7
	1
	0
	0.01885
	1

	4
	7
	1
	0
	0
	1

	5
	8
	1
	0
	0
	1

	6
	8
	1
	0
	0
	1

	7
	8
	1
	0
	0
	1

	8
	9
	1
	0
	0.0083
	1

	9
	10
	1
	0
	0
	1

	10
	10
	1
	0
	0
	1

	11
	11
	1
	0
	0
	1

	12
	11
	1
	0
	0
	0.98

	13
	12
	1
	0
	0
	1

	14
	12
	1
	0
	0
	1

	15
	12
	1
	0
	0
	1


Table 3 AWGN CQI reporting with TM9 3 layers  (CW0)
	CINR (dB)
	CW0
Median CQI (%)
	Prob
[median CQI-1, 
median CQI+1]
	BLER for median CQI 
	BLER for median CQI
	BLER for median CQI 

	0
	4
	100%
	0
	0
	1

	1
	4
	100%
	0
	0
	1

	2
	5
	100%
	0
	0.01
	1

	3
	5
	100%
	0
	0
	1

	4
	6
	100%
	0
	0
	1

	5
	6
	100%
	0
	0.006
	0.98

	6
	7
	100%
	0
	0
	1

	7
	7
	100%
	0
	0
	1

	8
	8
	100%
	0
	0
	0.91

	9
	8
	100%
	0
	0.23
	1

	10
	9
	100%
	0
	0
	1

	11
	10
	100%
	0
	0.1225
	1

	12
	10
	100%
	0
	0
	1

	13
	11
	100%
	0
	0.0275
	1

	14
	11
	100%
	0
	0.0042
	1

	15
	12
	100%
	0
	0.1
	1

	16
	12
	100%
	0
	0
	0.8833


Table 2 AWGN CQI reporting with TM4 4 layers (CW0)
	CINR (dB)
	Median CQI (%)
	Prob
[median CQI-1, 
median CQI+1]
	BLER for median CQI -1 
	BLER for median CQI
	BLER for median CQI +1 

	0
	4
	100%
	0
	0
	1

	1
	5
	100%
	0
	0
	1

	2
	5
	100%
	0
	0
	1

	3
	6
	100%
	0
	0
	1

	4
	6
	100%
	0
	0
	1

	5
	7
	100%
	0
	0.021
	1

	6
	7
	100%
	0
	0
	1

	7
	8
	100%
	0
	0
	1

	8
	8
	100%
	0
	0
	1

	9
	9
	100%
	0
	0
	1

	10
	9
	100%
	0
	0.041
	1

	11
	10
	100%
	0
	0.1
	1

	12
	10
	100%
	0
	0
	1

	13
	11
	100%
	0
	0
	1

	14
	11
	100%
	0
	0
	1

	15
	12
	100%
	0
	0.1
	1

	16
	12
	100%
	0
	0
	1

	17
	13
	100%
	0
	0.03167
	1

	18
	13
	100%
	0
	0
	1


3. Conclusion
In this contribution, we provide our analysis and proposals for 4Rx CQI reporting requirements. 
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