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1. Introduction

Based on the discussion in R4-071317 and R4-071318 the following text proposal for correlation matrices to 36.803 v0.3.0 section B.2.2.3 is provided below.
B.2.2.3
Multi-Antenna channel models

The LTE MIMO channel model is defined by introducing spatial correlation matrices to the paths of each scenario defined in B.2.2.1. Three types of correlation are defined namely high, medium and low correlation. 

For the 2 x 2 LTE channel model, the antenna configurations for high and  medium correlation types are provided as follows (further extensions for different numbers of antennas can be easily derived when required):
Antenna configuration for high correlation type:
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Antenna configuration for medium correlation type

[image: image2]
For low correlation type, there has been an agreement that no correlation should exist for the conformance test, and identity matrix will be used as the spatial correlation matrix. Thus, the antenna configuration is omitted for this case. However, if an antenna configuration is needed. The following antenna configuration will result in a correlation matrix close to the identity matrix and can be a reference antenna configuration.
   
[image: image3]
The correlation matrix for BS is represented as follows:
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The correlation matrix for MS is represented as follows
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For the case when the spacing is zero, the spatial correlation coefficient for BS and MS is 1. The polarization correlation matrices are as follows:

The polarization matrix for high correlation type is 
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The polarization matrix for medium correlation and low correlation type is the same
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The final correlation matrix 
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 is determined by extracting from 
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 those elements which are the products of the spatial correlation coefficient and the polarization correlation coefficient with the same Tx and Rx antenna index where
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and it can be further shown that the final spatial correlation matrix can be get by
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where
[image: image12.wmf]·

 stands for the element product.

The spatial correlation matrix 
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 is thus,
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The 
[image: image15.wmf]a

 and 
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 for different correlation type is given in Table B.2.2.3.1
	Low correlation
	Medium Correlation
	High Correlation

	(
	(ref
	(
	(ref
	(
	(
	(
	(

	0
	-0.0664 - 0.1212i
	0
	-0.4193 + 0.2400i
	1
	1
	0.5297 + 0.7013i
	-0.4193 + 0.2400i


Thus the correlation matrix for high correlation is
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The correlation matrix for medium correlation is
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The correlation matrix for low correlation is (No correlation)

[image: image19.wmf]I

R

low

=

                                                                                 (8)
The correlation matrix for low correlation type resulted from the antenna configuration is given below as a reference
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The spatial correlation is applied to the channel coefficients in the following steps:

1) Calculate the cholesky decomposition 
[image: image21.wmf])
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The instant channel coefficient matrix is
[image: image22.wmf]k
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, where i is the index for the receiver antenna and j is the index for the transmitter antenna.
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2) The spatial correlation is applied to the channel coefficients in that
[image: image24.wmf])
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is the channel matrix with applied spatial correlation.
B.2.2.4
Combinations of channel model parameters











































































































































































































































































































































































































































































































































� EMBED Equation.3  ���
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