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1. Introduction

In RAN4#78 meeting, CQI and RI reporting 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, and discuss further about PMI and RI test discussion.    
· 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

· PMI TDD 8x4 PMI tests

· Option 1: Legacy test methodology using FRC targeting with low rank

· Option 2: New test method using follow CQI targeting with low rank 

· Option 3: New test method using follow CQI targeting with high rank

· Option 4: Convert the existing demod 4x4 to 8x4

· RI

· Option 1: Legacy test methodology using fixed channel correlation targeting at high SNR

· Option 2: New test method using variable channel correlation over time

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 first, and discuss further about PMI and RI test discussion.    
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 TM9 3 layers (4x4)
	SNR (dB)
	Index of Median CQI
	CQI distribution of codeword #1
	BLER

	
	
	Median CQI1 -1
	Median CQI1
	Median CQI1 +1
	Median CQI -1
	Median CQI 
	Median CQI +1

	0
	5
	7.7%
	92.3%
	0
	0
	0.068
	1

	2
	6
	5.4%
	94.6%
	0
	0
	0.042
	1

	4
	7
	9.9%
	90.1%
	0
	0
	0.0540
	1

	6
	8
	1.5%
	98%
	0.5%
	0
	0.0041
	0.912

	8
	9
	0
	100%
	0
	0
	0.0511
	0.616

	10
	10
	0
	100%
	0
	0
	0.001
	1

	12
	11
	0
	100%
	0
	0
	0.001
	1


Table 2 AWGN CQI reporting with TM4 4 layers (4x4)
	SNR (dB)
	Index of Median CQI
	CQI distribution of codeword #1
	BLER

	
	
	Median CQI1 -1
	Median CQI1
	Median CQI1 +1
	Median CQI -1
	Median CQI 
	Median CQI +1

	0
	5
	26.7%
	70.30%
	3%
	0
	0.003
	1

	2
	6
	14.4%
	85.6%
	0
	0
	0.001
	1

	4
	7
	6%
	94%
	0
	0
	0
	1

	6
	8
	0.4%
	99.6%
	0
	0
	0.004
	1

	8
	9
	0
	100%
	0
	0
	0
	1

	10
	10
	0
	100%
	0
	0
	0
	1

	12
	11
	0
	100%
	0
	0
	0
	1

	14
	12
	0
	100%
	0
	0
	0.005
	1

	16
	12
	0
	95%
	5%
	0
	0
	0.8

	18
	13
	0
	100%
	0
	0
	0
	1


Table 3 AWGN CQI reporting with TM1 1 layers 
	SNR (dB)
	Index of Median CQI
	CQI distribution of codeword #1
	BLER
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PMI and RI tests
Regarding PMI and RI tests, it seems need more discussion in the next meeting to narrow down the test scope. However, the new methods listed options do not convince us whether the test methods are correctly defined with reasonable UE behaviours in [2,3]. For example, the newly proposed PMI tests method selects rank-3 configuration with high correction, since it shows explicitly gains between random PMI and following PMI. However, under such conditions, rank-2 shows much better throughput, the network will mainly utilize rank=2. In results, it is wrong testing point. Also, RI tests method to change the correlation seems not robust.
· PMI TDD 8x4 PMI tests

· Option 1: Legacy test methodology using FRC targeting with low rank

· Option 2: New test method using follow CQI targeting with low rank 

· Option 3: New test method using follow CQI targeting with high rank

· Option 4: Convert the existing demod 4x4 to 8x4

· RI

· Option 1: Legacy test methodology using fixed channel correlation targeting at high SNR

· Option 2: New test method using variable channel correlation over time

Proposal 1: If PMI and RI tests for 4-RX UE is introduced, we propose to use the legacy method and metric for PMI and RI tests.
3. Conclusion
In this contribution, we provide our analysis and proposals for 4Rx CQI reporting requirements. 
Proposal 1: If PMI and RI tests for 4-RX UE is introduced, we propose to use the legacy method and metric for PMI and RI tests.
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