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1 Introduction
In RAN#71, the work item “Enhancements on Full-Dimension (FD) MIMO for LTE” was approved in [1] which aims to specify the enhancements identified for utilizing both elevation and azimuth domains with 1D and 2D port layouts with cross-poles at eNBs. 
Comapred to rel-13 FD-MIMO WI, one of major enhancement in Rel-14 is further extend 1D/2D antenna layout for {20,24,28,32} ports. The codebook sturecture and port layout is similar as Rel-13. 
[bookmark: OLE_LINK1]In this contribution, we provide analysis how to extend channel modelling for {20, 24, 28, 32} ports.
2 Discussion
[bookmark: OLE_LINK19]In Rel-13, MIMO Correlation Matrices for two-dimension cross polarized antennas at eNB and cross polarized antennas at UE was introduced in 36.101 B.2.3.B below equation:
	For the channel spatial correlation matrix, the following is used:


where

-	 is the spatial correlation matrix at the UE with same polarization,

-	 is the spatial correlation matrix at the eNB with same polarization,

-	 is a polarization correlation matrix, and

-	denotes transpose.
The spatial correlation matrix at the eNB is further expressed as following:

where

-	 is the correlation matrix of antenna elements in first dimension with same polarization, and

-	 is the correlation matrix of antenna elements in second dimension with same polarization.


Also, below antenna lablleing for 2D anttean layout in eNB side was specified in TS36.101 B2.2.3 B
	

For 2D cross-polarized antenna array at eNodeB, the N antennas are indexed by , and total number of antennas is , where

-	 is the number of antenna elements in first dimension (i.e. vertical direction) with same polarization,

-	 is the number of antenna elements in second dimension (i.e. horizontal direction) with same polarization, and

-	 is the number of polarization groups.
For the 2D cross-polarized antennas at eNB, the N antennas are labelled such that antennas shall be in increasing order of the second dimension firstly, then the first dimension, and finally the polarization group. For a specific antenna element at p-th polarization, n1-th row, and n2-th column within the 2D antenna array, the following index number is used for antenna labelling:


where N is the number of transmit antennas, p is the polarization group index, n1 is the row index, and n2 is the column index of the antenna element.
For the cross-polarized antennas at UE, the N antennas are labelled such that antennas for one polarization are listed from 1 to N/2 and antennas for the other polarization are listed from N/2+1 to N, where N is the number of receive antennas.



Similar as Rel-13, one of major enhancement in Rel-14 is further extend 1D/2D antenna layout for {20, 24, 28, 32} ports. The codebook sturecture and port layout is similar as Rel-13, different antenna layout supported for {20, 24, 28, 32} ports as summarized in table below.
	Number of CSI-RS antenna ports, P
	
	

	20
	(2,5)
	(8,4)

	
	(5,2)
	(4,4)

	
	(10,1)
	(4,-)

	24
	(2,6)
	(8,4)

	
	(3,4)
	(8,4)

	
	(4,3)
	(4,4)

	
	(6,2)
	(4,4)

	
	(12,1)
	(4,-)

	28
	(2,7)
	(8,4)

	
	(7,2)
	(4,4)

	
	(14,1)
	(4,-)

	32
	(2,8)
	(8,4)

	
	(4,4)
	(8,4)

	
	(8,2)
	(4,4)

	
	(16,1)
	(4,-)



Proposal 1: Extending MIMO correalation matrix specified in TS36.101 B.2.3.B for {20, 24, 28, 32} ports:
Then based on new layer out above, we can further exntend Spatial Correlation Matrices at eNB sidespecificed  in 36.101 B.2.3B.2.2 for the cases with 6, 7 and 8 antenna elements of the same polarization in one direction.
Propsoal 2: Introducing spatial correlation matrix for for the cases with 6, 7 and 8 antenna elements of the same polarization in one direction as below:
· 
For 6 antenna elements of the same polarization in one direction, 
· For 7 antenna elements of the same polarization in one direction,



· For 8 antenna elements of the same polarization in one direction,


Further more, the values for parameters α1, α2, β and γ for high spatial correlation as specified in 36.101 B.2.3B.3-1 aslo can be resued for {20, 24, 28, 32} ports.
Table B.2.3B.3-1
	High spatial correlation

	
	
	
	

	0.9
	0.9
	0.9
	0.3

	Note 1:	Value of α1 applies when more than one pair of cross-polarized antenna elements in first dimension at eNB side.
Note 2:	Value of α2 applies when more than one pair of cross-polarized antenna elements in second dimension at eNB side.
Note 3:	Value of β applies when more than one pair of cross-polarized antenna elements at UE side.



For beam steering approach to randomnize beam direction for 2D antenna layout, exsting beam steering specified in B.2.3B.4 can be resued:
Propsoal 3: Extendin beaming steering approach specified in TS36.101 B.2.3B.4 for {20, 24, 28, 32} ports:
· 
For 6 antenna elements of the same polarization in one direction, .
· 
For 7 antenna elements of the same polarization in one direction, .
· 
For 8 antenna elements of the same polarization in one direction, .
3 Conclusion
In this contribution, we provide analysis how to extend channel modelling for {20, 24, 28, 32} ports.
4 Reference
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