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1 Background 
Based on the joint effort on MIMO correlation matrices for LTE [1], the correlation matrices obtained from the Kronecker product of the spatial correlation matrices of the eNB and UE was agreed and adopted in B2.2.3 in [2], where the spatial correlation 
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and 
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 are the spatial correlation of antenna array at eNB and UE respectively, 
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 is Kronecker product. Instead of taking into account the detailed description of the antenna array, such as antenna pattern, configuration, and polarization, the array correlation matrix
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and 
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 are pragmatically classified into three typical categories, termed high, medium and low correlation. The correlation parameters and the spatial correlation matrices of these models for 2x2 antenna array are given explicitly in Table B.2.2.1 and B.2.2.3.2 in [2].  

However, it will become necessary to specify models for testing scenarios with more than two antennas at either of the eNodeB and the UE. 

The proposal below is based on the following assumptions:

1. The spatial correlation coefficient is exponentially decaying with the increase of antenna separation;

2. The antenna arrays are linear with uniform antenna separations as in [2];

3. The total antenna aperture is kept constant; 

In this contribution, we propose MIMO correlation matrices for 4x4 and 4x2 systems using the same Kronecker product structure.  Note that the generic procedure for deriving the correlation matrices can be extended for any number of antennas at either end of the link in theory. 
2 Exponential decaying assumption
The exponential decaying assumption is often used in academic work and is a reasonable approximation to the spatial correlations that have been observed in measurements. Explicitly, the spatial correlation of the 
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antenna element is 
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 is the antenna spatial separation, 
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 is a reference correlation at the antenna spatial separation of 
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. 
3 Correlation matrix for 4x4 MIMO channel
To simplify the definition of correlation matrix for 4x4 multiple antenna systems, we propose to reuse the parameter settings for 2x2 MIMO channel for in Table B.2.2.1 in [2] for high, medium, and low correlation scenarios as lower-bound parameters.  In other words, we assume that the 2 new elements are put uniformly in-between the 2 old elements to form a 4-element arrays at both eNB and UE. Then the antenna element separation in the 4x4 MIMO channel will be 
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, where 
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 is the separation between the “edge” elements (aperture size). Such a scenario can be found in Figure 1. 
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Figure 1 Assumption of constant aperture.
The correlation coefficients can be read from Table B.2.2.1 in [2]. For convenience, it is given below.
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Following this idea, the correlation matrix for eNB with 4 elements  are given as follows:
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 The correlation matrix for UE with 4 elements are given as follows:
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The correlation matrices for 4x4 LTE MIMO channel at high, medium and low level are given as follows: 
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 is a 16x16 identity matrix. 

4 Correlation matrix for 4x2 MIMO channel

Based on the same method, the correlation matrices of 4x2 MIMO channel is derived as below.
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Using the same correlation parameters as before, the correlation matrices for 4x2 LTE MIMO channel at high, medium and low level are:
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I

 is a 8x8 identity matrix. 
5 Proposal

It is proposed that the 4x4 and 4x2 correlation matrices above are used to define multi-antenna channel models in Annex B of TS 36.101 and TR 36.803 channel models
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