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1.
Introduction

This document contains a text proposal for 36.521-1 section B.2.3 MIMO Channel Correlation Matrices.

2. Summary

Firstly, reference to table MIMO correlation matrices for high correlation case is corrected in section B.2.3.2.
Secondly, during last RAN4#48bis meeting documents [1] and [2] were presented. The documents show that current correlation matrices for 4x2 high and 4x4 high are not positive semi-definite after round-off to 4 digit precision, and propose adjustments to both matrices to ensure they are positive semi-definite. Document [1] was approved and [2] was technically endorsed. Document [3] has been submitted to RAN4#49 with the same contents as [2].
3. Proposal
Incorporate the text into the current draft of TS 36.521-1 once [3] is agreed in RAN4 this week.

4. References
[1] R4-082600 Corrected Correlation Matrices for MIMO Systems
[2] R4-082601 Corrected MIMO Correlation Matrices for 4x2 & 4x4 Systems
[3] R4-082712 Corrected MIMO Correlation Matrices for 4x2 & 4x4 Systems
(Start of modified sections)

B.2.3
MIMO Channel Correlation Matrices

B.2.3.1
Definition of MIMO Correlation Matrices
Table B.2.3.1-1 defines the correlation matrix for the eNodeB 

Table B.2.3.1-1 eNodeB correlation matrix 

	
	One antenna
	Two antennas
	Four antennas

	eNode B Correlation
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Table B.2.3.1-2 defines the correlation matrix for the UE:

Table B.2.3.1-2 UE correlation matrix

	
	One antenna
	Two antennas
	Four antennas

	UE Correlation
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Table B.2.3.1-3 defines the channel spatial correlation matrix 
[image: image7.wmf]spat

R

. The parameters, α and β in Table B.2.3.1-3 defines the spatial correlation between the antennas at the eNodeB and UE.

Table B.2.3.1-3: 
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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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 and 
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B.2.3.2
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 B.2.3.2-1.

Table B.2.3.2-1

	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 B.2.3.2-2, B.2.3.2-3 and B.2.3.2-4, as below.  

The values in the table 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=0.00010.  For the 4x4 high correlation case, a=0.00012.
Table B.2.3.2-2: 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
	

[image: image24.wmf]ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ë

é

=

1.0000

    

0.9882

    

0.9541

    

0.8999

    

0.9882

    

0.9767

    

0.9430

    

0.8894

    

0.9541

    

0.9430

    

0.9105

    

0.8587

    

0.8999

    

0.8894

    

0.8587

    

0.8099

  

0.9882

    

1.0000

    

0.9882

    

0.9541

    

0.9767

    

0.9882

    

0.9767

    

0.9430

    

0.9430

    

0.9541

    

0.9430

    

0.9105

    

0.8894

    

0.8999

    

0.8894

    

0.8587

  

0.9541

    

0.9882

    

1.0000

    

0.9882

    

0.9430

    

0.9767

    

0.9882

    

0.9767

    

0.9105

    

0.9430

    

0.9541

    

0.9430

    

0.8587

    

0.8894

    

0.8999

    

0.8894

  

0.8999

    

0.9541

    

0.9882

    

1.0000

    

0.8894

    

0.9430

    

0.9767

    

0.9882

    

0.8587

    

0.9105

    

0.9430

    

0.9541

    

0.8099

    

0.8587

    

0.8894

    

0.8999

  

0.9882

    

0.9767

    

0.9430

    

0.8894

    

1.0000

    

0.9882

    

0.9541

    

0.8999

    

0.9882

    

0.9767

    

0.9430

    

0.8894

    

0.9541

    

0.9430

    

0.9105

    

0.8587

  

0.9767

    

0.9882

    

0.9767

    

0.9430

    

0.9882

    

1.0000

    

0.9882

    

0.9541

    

0.9767

    

0.9882

    

0.9767

    

0.9430

    

0.9430

    

0.9541

    

0.9430

    

0.9105

  

0.9430

    

0.9767

    

0.9882

    

0.9767

    

0.9541

    

0.9882

    

1.0000

    

0.9882

    

0.9430

    

0.9767

    

0.9882

    

0.9767

    

0.9105

    

0.9430

    

0.9541

    

0.9430

  

0.8894

    

0.9430

    

0.9767

    

0.9882

    

0.8999

    

0.9541

    

0.9882

    

1.0000

    

0.8894

    

0.9430

    

0.9767

    

0.9882

    

0.8587

    

0.9105

    

0.9430

    

0.9541

  

0.9541

    

0.9430

    

0.9105

    

0.8587

    

0.9882

    

0.9767

    

0.9430

    

0.8894

    

1.0000

    

0.9882

    

0.9541

    

0.8999

    

0.9882

    

0.9767

    

0.9430

    

0.8894

  

0.9430

    

0.9541

    

0.9430

    

0.9105

    

0.9767

    

0.9882

    

0.9767

    

0.9430

    

0.9882

    

1.0000

    

0.9882

    

0.9541

    

0.9767

    

0.9882

    

0.9767

    

0.9430

  

0.9105

    

0.9430

    

0.9541

    

0.9430

    

0.9430

    

0.9767

    

0.9882

    

0.9767

    

0.9541

    

0.9882

    

1.0000

    

0.9882

    

0.9430

    

0.9767

    

0.9882

    

0.9767

  

0.8587

    

0.9105

    

0.9430

    

0.9541

    

0.8894

    

0.9430

    

0.9767

    

0.9882

    

0.8999

    

0.9541

    

0.9882

    

1.0000

    

0.8894

    

0.9430

    

0.9767

    

0.9882

  

0.8999

    

0.8894

    

0.8587

    

0.8099

    

0.9541

    

0.9430

    

0.9105

    

0.8587

    

0.9882

    

0.9767

    

0.9430

    

0.8894

    

1.0000

    

0.9882

    

0.9541

    

0.8999

  

0.8894

    

0.8999

    

0.8894

    

0.8587

    

0.9430

    

0.9541

    

0.9430

    

0.9105

    

0.9767

    

0.9882

    

0.9767

    

0.9430

    

0.9882

    

1.0000

    

0.9882

    

0.9541

  

0.8587

    

0.8894

    

0.8999

    

0.8894

    

0.9105

    

0.9430

    

0.9541

    

0.9430

    

0.9430

    

0.9767

    

0.9882

    

0.9767

    

0.9541

    

0.9882

    

1.0000

    

0.9882

  

0.8099

    

0.8587

    

0.8894

    

0.8999

    

0.8587

    

0.9105

    

0.9430

    

0.9541

    

0.8894

    

0.9430

    

0.9767

    

0.9882

    

0.8999

    

0.9541

    

0.9882

    

1.0000

  

high

R




Table B.2.3.2-3: MIMO correlation matrices for medium correlation

	1x2 case
	N/A

	2x2 case
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	4x2 case
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	4x4 case
	TBD


Table B.2.3.2-4: MIMO correlation matrices for low 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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In Table B.2.3.2-4, 
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