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1. Introduction
In the light of eFD-MIMO WI, RAN1 has specified an extended set of Class A codebook additionally supporting {20, 24, 28, 32} number of CSI-RS antenna ports, with a number of different 2D antenna array options for the respective number of CSI-RS ports. 

While the general framework for 2D cross polarized channel model in [B2.3B, 1] continues to hold for arbitrary combination of (N1, N2), the constituent 1D spatial correlation matrix in a veritical/horizontal direction is not explicitly defined for some new N1/N2 values introduced in eFD-MIMO.
In this contribution, we review the new Class A codebook introduced in eFD-MIMO in Rel.14, and discuss the general framework to define the spatial correlation matrix for the new 2D codebook.
2. Discussion
2.1. Class A eMIMO-Type Codebook Extension

In eFD-MIMO, the increased number of CSIRS ports are supported for Class A eMIMO-Type, including {20, 24, 28, 32} CSIRS ports. Supported 2D antenna array layout and their respective oversampling rate is given by Table 1 for the different number of CSI-RS ports.
Table 1 New Class A Codebook Introduced in Rel.14 eFD-MIMO
	Number of CSI-RS antenna ports, P
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	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,-)


2.2. Correlation matrix for cross-polarized antenna with 2D antenna array

In [B.2.3B, 1], the correlation matrix for cross-polarized antenna with linear antenna array is specified as 
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For 2D antenna array, in particular, the spatial correlation matrix at the eNB is further expressed as following:
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where
-
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 is the correlation matrix of antenna elements in first dimension with same polarization, and
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 is the correlation matrix of antenna elements in second dimension with same polarization.

Note that the above 
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 contruction is generally applicable to arbitrary 2D antenna array of size 
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, not necessarily limited to the existing Rel.13 Class A codebook.

Proposal 1. To re-use the existing Rel.13 approach, based on Kronecker product of the spatial correlation in vertical/horizontal direction, for TX spatial correlation matrix construction of Rel.14 Class A codebook
From Table 1, it can seen that the constituent 1D spatial correlation matrix 
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 should be additionally specified for 
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{5,6,7,8} in order to properly define the overall spatial correlation matrix for the entire new Class A codebook, while currently, 
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 is defined only for 
[image: image13.wmf]k

Dim

,

= 1, 2, 3, 4 in [1].

As discussed in [2], the spatial correlation matrix for different array sizes has been generated based on the same principle of the exponentially decaying correlation in distance. Therefore, for any given K antenna elements of the same polarization in one direction, we can define a generalized formulation of their spatial correlation matrix 
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Proposal 2: For one direction of the 2D antenna array at eNB side with K antenna elements in the same polarization, define their spatial correlation matrix 
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where 
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is the TX correlation parameter between 0 and 1, determined according to the specific test scenario.
3. Conclusions

In this contribution, we discuss the spatial channel model for Class A eFD-MIMO performance evaluation. Our proposal can be summarized as
Proposal 1. To re-use the existing Rel.13 approach, based on Kronecker product of the spatial correlation in vertical/horizontal direction, for TX spatial correlation matrix construction of Rel.14 Class A codebook
Proposal 2: For one direction of the 2D antenna array at eNB side with K antenna elements in the same polarization, define their spatial correlation matrix 
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where 
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is the TX correlation parameter between 0 and 1, determined according to the specific test scenario.
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