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1. Discussion
There have been discussions on whether the proposed high correlation matrix in [1] is high enough. In this discussion we try to analyze the range of correlation and where the proposed high correlation lies. 
The correlation range is determined by two extreme cases: 
1) Totally uncorrelated. That is, the proposed low correlation case. 
2) Totally correlated. The correlation matrix is an all one matrix. 
An analysis on the distribution of the max and min eigenvalues, the ratio of magnitude of max and min eigenvalues and also the capacity are performed here to understand where the proposed high correlation lies. The results are given in figures 1-3 below. From the capacity analysis result, it can be seen that the proposed high correlation is closer to the totally uncorrelated case than the totally correlated case.

It should be easy to derive a correlation matrix with higher correlation according to the proposed method by putting the antenna elements closer. However to progress the discussion more effectively, there needs to be some kind of agreement on how to specify the correlation for MIMO correlation matrixes and what kind of correlation will be reasonable for setting performance requirements. Extremely high correlation will result in problems for MIMO performance. For example, for the totally correlated case, the spatial multiplexing demodulation will be problematic. There needs to be some kind of agreement on how to specify the correlation. One method is that under a specified SNR, the correlation can be specified as a linear interpolation of the capacity of totally correlated capacity and that of uncorrelated capacity as follows:
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Where 
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is the indication of the correlation
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is the channel capacity without correlation and 
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is the channel capacity when the channel is totally correlated under the specified SNR. 
With this approach, it will be easy to specify the high correlation and medium correlation through
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. With the specified SNR,
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, the corresponding 
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 can be derived and the antenna configuration can be tuned to achieve the desired correlation.
Taking this approach, it can be seen that for SNR=15dB, 
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 for the proposed high correlation matrix is about 0.5.
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Fig.1 Eigenvalue distribution for the proposed high, low correlation and totally correlated case

[image: image10.emf]0 5 10 15 20 25 30

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Eigenvalue magnitude Max/Min ratio

CDF

 

 

proposed high

proposed low

totally correlated


Fig.2 distribution of max min ratio of eigenvalue magnitude for the proposed high, low correlation and totally correlated case
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Fig.3 capacity for the proposed high, low correlation and totally correlated case

2. Proposal

It will be helpful to achieve agreement on the expected 
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 for high and medium correlation and the SNR. Then it will be easy to finalize the correlation matrix.
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