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1 Introduction
The WID in [1] has captured the objectives on CSI requirements are described as:
The objectives for CSI requirements for 4 Rx AP are the following 
· WI scope includes CSI requirements for 4 Rx antenna including 

· CQI

· PMI

· RI

·  CSI requirements support up to 4 layers.

·  No prioritization on number of layers.

·  MMSE-MRC/IRC, RML and CWIC receivers will be investigated as candidate reference receivers.
In the past meetings, there has not been significant progress on the 4-RX CSI tests. In this contribution, we provide our view on requirements for the 4RX CSI. 

2 Discussion
2.1 CQI Test
When 4 Rx AP are present it’s necessary to have new CQI requirements to test that the UE follows the CQI definition for dual codewords in case of RI > 2. CQI is tested by requirements on the variance of the reported CQI and the BLER based on the reported CQI. First, CQI need to be tested in AWGN first with > 2  layers for testing CQ accuracy and function of layer mapping to codewords as minimum testing view.  
For extending to fading channel cases, we propose to consider an IRC test with the fading channel tests since it has both specific UE behaviours and performance improvement with 4-RX. We propose to reuse existed 2-RX test (9.3.5.1) for a CRS-TM and test (9.3.5.2) for a DMRS TM with IRC. 

CQI test has broad coverage over various FB modes. Although it would be good to cover more tests, however RAN4 needs to carefully review if there are specific or different UE behaviours due to feedback modes between a 2-RX UE and a 4-RX UE. Since there are already many CQI tests over FB modes, 4-RX CQI test priority over the FB modes must be determined. 
Proposal 1: CQI need to be tested in AWGN with layers  > 2  for CQI accuracy and calculation functionality. We propose to extend 2-RX testcases of TM4 (testcase 9.2.2.1) and TM9 (testcase 9.2.3.1) with rank-3 and rank-4.
Proposal 2: Under the fading condition, we propose a CQI test with Type-A RX. We propose to define tests by extending the existed 2-RX test (9.3.5.1) for CRS-TM and test (9.3.5.2) for DMRS-TM with IRC. 

Table 1 : Existed CQI tests of 2-RX AP UE and Selection of 4-RX AP UE tests
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* Testcases listed in the table are for FDD. TDD testcases are considered within the identical testing scope.
Chapter 9 CQI tests have total 19 testcases in FDD. Combining with 1~4 layer configurations, it may generate more testing views. The highlight tests in Table 1 illustrate our preferences on CQI tests with priority. Table 2 shows CQI test configurations corresponding to our preferences.
We propose CQI test configurations as Table 2 with high priority
Table 2 : Selected CQI test configurations 
	Parameters
	Test #1, #2 
	Test #3, #4 
	Test #5

	Reference 2RX

test cases >>
	9.2.2.1
AWGN, CRS
	9.2.3.1
AWGN, CSIRS
	9.3.5.1 : 

Fading condition Type-A RX

	Cell number
	Cell-1
	Cell-1
	Cell-1
	Cell-2

	 System BW
	10MHz
	10MHz
	10Hz
	10Hz

	PDSCH TX mode
	TM4
	TM9
	TM1
	TM1

	Antenna configuration
	4x4 
	4x4
	1x4 low
	1x4

	Propagation channel
	static channel
	static channel
	EPA5
	static channel 

	CRS AP
	AP 0~3
	AP 0,1
	AP 0
	AP 0

	CSI-RS AP
	-
	AP 15,16,17,18
	-
	-

	CSI feedback
	PUCCH 1-1
	PUCCH 1-1
	PUCCH 1-0
	-

	Rank
	Test #1 : Rank 3

Test #2 : Rank 4 
	Test #3 : Rank 3

Test #4 : Rank 4
	Rank 1
	-

	PMI
	Fixed PMI
	Fixed PMI
	-
	-

	Test matrix
	FFS
	FFS
	Legacy


	Parameters
	Test #6

	Reference 2RX

test cases >>
	9.3.5.2 : 

Fading condition Type-A RX

	Cell number
	Cell-1
	Cell-2

	 System BW
	10Hz
	10Hz

	PDSCH TX mode
	TM9
	TM9

	Antenna configuration
	4x4 low
	1x4

	Propagation channel
	EPA5
	static channel 

	CRS AP
	AP 0,1
	0

	CSI-RS AP
	AP 15,16
	-

	CSI feedback
	PUCCH 1-1
	-

	Rank
	Rank 1
	-

	CB subset
	0x000000000000FFFF
	Fixed

	Test matrix
	Legacy


2.2 PMI Test

PMI must be properly tested due to the 4-RX MIMO capability extension. 4-TX and 8-TX beamforming with 4-RX need to be evaluated. Regarding TM4 tests, the chapter 8 demodulation performance tests are defined with close loop PMIs. The demodulation test can already confirm PMI operations and beamforming gain with 4-RX UE, so new PMI tests are not required for CRS-TMs.
For TM9, PMI tests are required, since the demodulation tests are defined with random beamforming. We propose to reuse the existed 2RX multiple PMI test (9.4.2.3) and for 4-RX UE. The testcase has been defined within fixed RI=1. Also, when RI=2, we observed explicit beamforming gain with 4-AP UEs in [3], it is considerable to introduce PMI tests with dual layers. In order to extend the test for high layers, RAN4 first should the benefit with high rank. Especially for RI=4, RAN4 should perform study to confirm if a 4-RX baseline RX can obtain robust performance improvements in the tests. Our observation on high rank is captured in [8].
Table 3: Existed PMI tests of 2-RX AP UE and Selection of 4-RX AP UE tests
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The highlight tests in Table 3 illustrate our preferences on PMI tests.
Proposal 3 : We propose below for 4-RX AP UE PMI tests.

- For CRS-TMs, we propose not to introduce new PMI tests. 

- For TM9, we propose to reuse the existed multiple PMI test (9.4.2.3) with a single layer codebook restriction and consider extending the testcase  to dual layers.

- In order to extend the PMI tests to high layer usecases, RAN4 first should investigate the benefit with high ranks. Especially for RI=4, RAN4 should RAN4 should perform study to confirm if a 4-RX baseline RX can obtain robust performance improvements based on reasonable test purpose and assumptions.

2.3 RI Test
In principle, RI tests needs to be extended up to rank-4 with 4-RX AP UE introduction. We propose to select TM4 test (9.5.1.1) and TM9 test (9.5.2.1) with RI=1 and RI=2. For the high rank case, the same caution as PMI test is required. After RAN4 investigates that a 4-RX baseline RX can obtain robust performance improvements based on reasonable test purpose and assumptions, we can discuss high RI tests.
Table 4 Existed RI tests of 2-RX AP UE and Selection of 4-RX AP UE tests
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Proposal 4 : We propose below for 4-RX AP UE RI tests.

- We propose to reuse the existed 2-RX RI test of TM4 test (9.5.1.1) and TM9 test (9.5.2.1) for RI=1 and RI=2. 

- In order to extend the RI tests to high rank usecases, RAN4 first should investigate the benefit with high ranks. Especially for RI=4, RAN4 should RAN4 should perform study to confirm if a 4-RX baseline RX can obtain robust performance improvements based on reasonable test purpose and assumptions.

3 Conclusion

In this contribution, we propose our 4-RX UE CSI test preferences.
Proposal 1: CQI need to be tested in AWGN with layers  > 2  for CQI accuracy and calculation functionality. We propose to extend 2-RX testcases of TM4 (testcase 9.2.2.1) and TM9 (testcase 9.2.3.1) with rank-3 and rank-4.

Proposal 2: Under the fading condition, we propose a CQI test with Type-A RX. We propose to define tests by extending the existed 2-RX test (9.3.5.1) for CRS-TM and test (9.3.5.2) for DMRS-TM with IRC. 

Proposal 3 : We propose below for 4-RX AP UE PMI tests.

- For CRS-TMs, we propose not to introduce new PMI tests. 

- For TM9, we propose to reuse the existed multiple PMI test (9.4.2.3) with a single layer codebook restriction and consider extending the testcase  to dual layers.

- In order to extend the PMI tests to high layer usecases, RAN4 first should investigate the benefit with high ranks. Especially for RI=4, RAN4 should RAN4 should perform study to confirm if a 4-RX baseline RX can obtain robust performance improvements based on reasonable test purpose and assumptions.

Proposal 4 : We propose below for 4-RX AP UE RI tests.

- We propose to reuse the existed 2-RX RI test of TM4 test (9.5.1.1) and TM9 test (9.5.2.1) for RI=1 and RI=2. 

- In order to extend the RI tests to high rank usecases, RAN4 first should investigate the benefit with high ranks. Especially for RI=4, RAN4 should RAN4 should perform study to confirm if a 4-RX baseline RX can obtain robust performance improvements based on reasonable test purpose and assumptions.
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