

	
3GPP TSG-RAN4 WG4 Meeting #90Bis	R4-1904236
 Xi'an, China,  8 - 12 April, 2019
	CR-Form-v11.4

	CHANGE REQUEST

	

	
	36.141-2
	CR
	-
	rev
	-
	Current version:
	15.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	[bookmark: _GoBack]
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	draftCR: Addition of correlation matrices for 8Rx in TS 38.141-2

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R4

	
	

	Work item code:
	NR_newRAT-Perf  
	
	Date:
	2019-03-26

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	The correlation matrix for 8Rx is missing in TS 38.141-2.

	
	

	Summary of change:
	Added the correlation matrix for 8Rx using ULA.

	
	

	Consequences if not approved:
	The correlation matrices for 8Rx using ULA will still be missing.

	
	

	Clauses affected:
	J.2.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ...

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	



Page 1


[bookmark: _Toc535442686]J.2.3	MIMO channel correlation matrices
The MIMO channel correlation matrices defined in J.2.3 apply for the antenna configuration using uniform linear arrays at both gNB and UE and for the antenna configuration using cross polarized antennas.
[bookmark: _Toc535442687]J.2.3.1	MIMO correlation matrices using Uniform Linear Array
The MIMO channel correlation matrices defined in J.2.3.1 apply for the antenna configuration using uniform linear array (ULA) at both gNB and UE.
[bookmark: _Toc535442688]J.2.3.1.1	Definition of MIMO correlation matrices
Table J.2.3.1.1-1 defines the correlation matrix for the gNB.
Table J.2.3.1.1-1: gNB correlation matrix
	
	One antenna
	Two antennas
	Four antennas
	Eight antennas

	gNB correlation
	[image: ]
	[image: ]
	[image: ]
	



	
Table J.2.3.1.1-2 defines the correlation matrix for the UE:
Table J.2.3.1.1-2: UE correlation matrix
	
	One antenna
	Two antennas
	Four antennas

	UE correlation
	[image: ]
	[image: ]
	[image: ]



Table J.2.3.1.1-3 defines the channel spatial correlation matrix[image: ]. The parameters, α and β in table J.2.3.1.1-3 defines the spatial correlation between the antennas at the gNB and UE respectively.
Table J.2.3.1.1-3: [image: ]correlation matrices
	1x2 case
	[image: ]

	1x4 case
	[image: ]

	2x2 case
	[image: ]

	2x4 case
	[image: ]

	4x4 case
	[image: ]



For cases with more antennas at either gNB or UE or both, the channel spatial correlation matrix can still be expressed as the Kronecker product of [image: ] and [image: ]according to[image: ].
[bookmark: _Toc535442689]J.2.3.1.2	MIMO correlation matrices at high, medium and low level
The [image: ] and [image: ] for different correlation types are given in table J.2.3.1.2-1.
Table J.2.3.1.2-1: Correlation for high, medium and low level
	Low correlation
	Medium correlation
	High correlation

	
	
	
	
	
	

	0
	0
	0.9 
	0.3 
	0.9 
	0.9 



The correlation matrices for high, medium and low correlation are defined in table J.2.3.1.2-2, J.2.3.1.2-3 and J.2.3.1.2-4 as below.
The values in table J.2.3.1.2-2 have been adjusted for the 2x4 and 4x4 high correlation cases to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision.  This is done using the equation:
	[image: ]
Where the value “a” is a scaling factor such that the smallest value is used to obtain a positive semi-definite result.  For the 2x4 high correlation case, a=0.00010. For the 4x4 high correlation case, a=0.00012.
The same method is used to adjust the 4x4 medium correlation matrix in table J.2.3.1.2-3 to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision with a =0.00012.
Table J.2.3.1.2-2: MIMO correlation matrices for high correlation
	1x2 case
	[image: ]

	2x2 case
	[image: ]

	2x4 case
	[image: ]

	4x4 case
	[image: ]



Table J.2.3.1.2-3: MIMO correlation matrices for medium correlation
	1x2 case
	[N/A]

	2x2 case
	[image: ]

	2x4 case
	[image: ]

	4x4 case
	[image: ]



Table J.2.3.1.2-4: MIMO correlation matrices for low correlation
	1x2 case
	[image: ]

	 1x4 case
	[image: ]

	1x8 case
	


	 2x2 case
	[image: ]

	 2x4 case
	[image: ]

	2x8 case
	


	 4x4 case
	[image: ]



In table J.2.3.1.2-4, [image: ] is a [image: ] identity matrix.
NOTE:	For completeness, the 1x2 casescorrelation matrices were defined for high, medium and low correlation but performance requirements exist only for low correlation.
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