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1.	Introduction
There are currently CQI/ PMI reporting tests defined in TS 38.101-4 [1]. These requirements are separately defined depending on the antenna configuration in DUT. However we noticed that the corresponding MIMO correlation matrices for cross polarized 4Rx antenna cases are not defined in the specification yet. 
In this contribution we point out the issue with these requirements.

2.	Discussion
2.1 Current situation of CQI/ PMI reporting test in TS 38.101-4
As pointed out above, there are currently several requirements for CQI/ PMI reporting tests in TS 38.101-4 [1]. For example we can see following sub-clauses for these test cases.
6.2.2.1.2.1		Minimum requirement for wideband CQI reporting (2x2, FDD)
6.2.2.2.2.1		Minimum requirement for wideband CQI reporting (2x2, TDD)
6.2.3.1.2.1		Minimum requirement for wideband CQI reporting (2x4, FDD)
6.2.3.2.2.1		Minimum requirement for wideband CQI reporting (2x4, TDD)
6.3.3.1.1	Single PMI with 4TX TypeI-SinglePanel Codebook (4x4, FDD)
6.3.3.2.1	Single PMI with 4TX TypeI-SinglePanel Codebook (4x4 TDD)
Now if we look at the correlation configuration parameter in each requirement, there are differences between the case of 2 Rx and 4 Rx. Here are the extracts from the spec.
Table 6.2.2.1.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2×2 

	Correlation configuration
	
	ULA high



Table 6.2.3.1.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2×4

	Correlation configuration
	
	XP High


Observation 1: Correlation configuration of CQI/ PMI tests in 4 Rx cases is defined differently from 2 Rx cases.
Next if we look at the annex to see corresponding MIMO correlation matrices in B.2.3.2.2	“MIMO Correlation Matrices using cross polarized antennas”, there are no definitions for 2x4 and 4x4 cases yet even though the correlation configuration requirements for 4 Rx are defined as XP (cross polarized antenna).
Observation 2: There are no definitions of cross polarized MIMO correlation matrices for 2x4 and 4x4 in B.2.3.2.2 yet.

2.2 History of defining correlation configuration for 4 Rx
After finding the issue above, we checked the previous discussions and confirmed whether the definition of correlation configuration was changed to cross polarized antenna instead of ULA deliberately or not.
If we look at the previous WF in RAN4 adhoc 1807 [2], the original agreement with the simulation assumption was made tentatively as ULA.
Extract from [2] slide 9 is shown below.
[image: cid:image001.png@01D60C31.6BF94F40]
But the change came at RAN4 #88 (Aug ’18), where the approved Way Forward in R4-1811693 [3] slide 6 on CQI Test cases stated as follows.
	· Channel model and MIMO correlation:
· Static CQI: static channel as TS 36.101 annex B
· Wideband fading CQI: FR1 (ULA High for 2Rx, [XP High for 4Rx]), FR2 [(ULA XP High)]
· TDL-A 30ns, 5Hz for FR1 FDD
· TDL-A 30ns, 10Hz for FR1 TDD
· TDL-A 30 ns, 75 Hz for FR2 TDD


Then at RAN4 #89 in Nov 2018, a Text Proposal [4] was approved that introduced the text we see today into TS 38.101-4, for example:
Table 6.2.3.1.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Duplex Mode
	
	FDD

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	52

	
	Subcarrier spacing
	kHz
	15

	SNR
	dB
	TBD
	TBD
	TBD
	TBD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2×4

	Correlation configuration
	
	XP High


From the history above, we assume that the correlation configuration was defined as cross polarized antenna deliberately.
Observation 3: Correlation configuration of CQI/ PMI for 4Rx test cases was defined as “XP” deliberately and thus the corresponding MIMO correlation matrices for cross polarized 2x4 and 4x4 need to be defined in B.2.3.2.2.
Proposal 1: Proponents are encouraged to introduce the MIMO correlation matrices for cross polarized 2x4 and 4x4 cases.

3. Conclusion
In this contribution we pointed out the issue of missing MIMO correlation matrices for CQI/ PMI test cases for 4 Rx test cases.
Observation 1: Correlation configuration of CQI/ PMI tests in 4 Rx cases is defined differently from 2 Rx cases.
Observation 2: There are no definitions of cross polarized MIMO correlation matrices for 2x4 and 4x4 in B.2.3.2.2 yet.
Observation 3: Correlation configuration of CQI/ PMI for 4Rx test cases was defined as “XP” deliberately and thus the corresponding MIMO correlation matrices for cross polarized 2x4 and 4x4 need to be defined in B.2.3.2.2.
Proposal 1: Proponents are encouraged to introduce the MIMO correlation matrices for cross polarized 2x4 and 4x4 cases.
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