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1. Introduction
Previous MIMO correlation matrices have been described in [1] for UE receiver demodulation. In this contribution, we propose to reuse these correlation matrices for BS receiver demodulation in TS 36.104 [2]. This contribution is an updated version of [3] where a few corrections are made.
2. Discussion
In previous meetings, UL MIMO channel models have been proposed in [3], [4] for UE receiver demodulation. In [3], it was proposed by Ericsson and ST-Ericsson to completely reuse the tables in TS 36.101. The UL MIMO channel matrices can then be obtained by simply transposing the DL MIMO channel matrices generated using the channel models in TS 36.101. In [4], Huawei proposed to make small modifications on the DL MIMO correlation matrices, i.e. rearrange the position of correlation coefficients in the DL MIMO correlation matrices to obtain the corresponding UL MIMO correlation matrices. Therefore, no transpose is necessary for the UL MIMO channel matrices generated using the UL MIMO correlation matrices. 
We don’t have strong opinion on the above two approaches for UL MIMO channel models. They are fundamentally equivalent and both can generate UL MIMO channels efficiently. In this contribution, we provide an updated version of [3] which follows similar approach as in Huawei’s contribution [4] with minor changes.
3. MIMO Channel Correlation Matrices
3.1 Definition of MIMO Correlation Matrices 
Table-1 defines the correlation matrix for the eNodeB 
Table-1 eNodeB correlation matrix 

	
	One antenna
	Two antennas
	Four antennas

	eNode B Correlation
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Table-2 defines the correlation matrix for the UE:
Table-2 UE correlation matrix

	
	One antenna
	Two antennas
	Four antennas

	UE Correlation
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Table-3 defines the channel spatial correlation matrix 
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. The parameters, α and β in Table 3 defines the spatial correlation between the antennas at the eNodeB and UE.

Table-3: 
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 correlation matrices 

	1x2 case
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	2x2 case
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	4x2 case
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	4x4 case
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For cases with more antennas at either eNodeB or UE or both, the channel spatial correlation matrix can still be expressed as the Kronecker product of 
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3.2 MIMO Correlation Matrices at High, Medium and Low Level 
The 
[image: image16.wmf]a

 and 
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 for different correlation types are given in Table-4.
Table-4 Correlation for High Medium and Low Level
	Low correlation
	Medium Correlation
	High Correlation

	(
	(
	(
	(
	(
	(

	0
	0
	0.3 
	0.9 
	0.9 
	0.9 


The correlation matrices for high, medium and low correlation are defined in Table-5, 6 and 7,as below.  

The values in Table 5 have been adjusted for the 4x2 and 4x4 high correlation cases to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision.  This is done using the equation: 
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Where the value “a” is a scaling factor such that the smallest value is used to obtain a positive semi-definite result.  For the 4x2 high correlation case, a=0.00002.  For the 4x4 high correlation case, a=0.00012.

The same method is used to adjust the 4x2 and 4x4 medium correlation matrice in Table 6 to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision with a = 0.00002 for 4x2 case and 0.00012 for 4x4 case. 
Table-5: MIMO correlation matrices for high correlation
	1x2 case
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	2x2 case 
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	4x2 case
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	4x4 case
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Table-6: MIMO correlation matrices for medium correlation

	1x2
case
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Table-7: MIMO correlation matrices for low correlation

	1x2 case
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In Table-7, 
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 identity matrix.
Summary
In this contribution, E-UL MIMO correlation matrices are proposed for BS receiver demodulation [2].
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