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1
Introduction
RAN4#78 agreed to extend the existing BS correlation matrix to 2D layout [1]. In this contribution, we discuss the BS correlation matrix parameters used for FD-MIMO performance requirements. 
2
Discussion
2.1
2D layout BS correlation matrix

The MIMO channel spatial correlation matrix using cross-polarized antennas, 
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, is given by 
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, where 
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 is the spatial correlation matrix at the eNB with the same polarization, 
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 is the spatial correlation matrix at the UE with the same polarization, 
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 is a polarization correlation matrix, and 
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 is the permutation matrix. This is the same definition as the existing MIMO correlation matrix specified in TS36.101 B.2.3A, however RAN4 has extended the definition of 
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 as follows:
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where 
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 is the spatial correlation matrix for antenna elements in vertical direction at the eNB with the same polarization, and 
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 is the spatial correlation matrix for antenna elements in horizontal direction at the eNB with the same polarization. The definition of correlation matrices 
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 is same as the existing eNB correlation matrix. For example, the correlation matrix with 3 antenna elements in one direction is given as follows:
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RAN4#78 also discussed the parameters used for channel correlation matrix and the current assumption is shown in Table 1.

Table 1
FD-MIMO channel spatial correlation matrix parameters

	Parameter
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	Values
	[0.9]
	[0.9]
	[0.9]
	[0.3]
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: Antenna correlation factor for eBS correlation matrix in vertical direction
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: Antenna correlation factor for eBS correlation matrix in horizontal direction
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: Antenna correlation factor for UE correlation matrix
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2.2
Correlation factor
Figure 1 shows the simulated antenna correlation in horizontal and vertical directions with 2D antenna layout at the eNB in the 3D-UMa (Urban Macro) scenario [2]. In the system simulation, we set BS antenna configuration to 1x8 to derive horizontal correlation and 8x1 to derive vertical correlation. We also put 7,000 UEs uniformly in cell. This figure plot the approximated correlation factor given by 
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 is the correlation factor, where we set 0.9 and 0.95. 
From the simulation result, it is clear that the antenna correlation for vertical direction is higher than horizontal direction. For example, the antenna correlation in horizontal direction is 0.67 but that in the vertical direction is still 0.95 with 1 antenna spacing condition. Therefore we propose RAN4 also set the similar setting, that is, 
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Figure 1
Spatial correlation coefficient for 3D MIMO with normalized antenna distance.
3
Conclusion

Proposal: RAN4 should set higher correlation factor in vertical direction compared with horizontal direction (
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Appendix
Table 2
3D-UMa parameters [2]
	
	
	Urban Macro cell
with high UE density

(3D-UMa)

	Layout
	
	Hexagonal grid, 19 macro sites,3 sectors per site

	UE mobility (movement in horizontal plane)
	
	3km/h

	BS antenna height
	
	25m

	Total BS Tx Power
	
	46/49 dBm for 10/20MHz

	Carrier frequency
	
	2 GHz

	Min. UE-eNB 2D distance (note 1)
	
	35m

	UE height (hUT) in meters
	general equation
	hUT=3(nfl – 1) + 1.5

	
	nfl for outdoor UEs
	1

	
	nfl for indoor UEs
	nfl ~ uniform(1,Nfl) where
Nfl ~ uniform(4,8)

	Indoor UE fraction
	
	80%

	UE distribution (in x-y plane)
	Outdoor UEs
	uniform in cell

	
	Indoor UEs
	uniform in cell

	ISD
	
	500m
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