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1. Introduction

Following the analysis in [1] the following text proposal to 36.803 is provided to conclude the section on MIMO correlation matrices for the 2x2 and 1x2 cases.

2. References

[4] R4-071825 Agilent technologies: “Proposal for MIMO correlation matrices” 

B.2.2.3
Multi-Antenna channel models

B.2.2.3.1 Background

The LTE MIMO channel model is defined by applying the same correlation matrix to the multipaths defined in Section B.2.2.1. Three types of correlations are defined namely high, medium and low correlation. The low correlation matrix will have no correlation and simply becomes the identity matrix. The following discussion then concentrates on the high and medium correlation types. 




For the 2 x 2 LTE channel model, the correlation matrix for the eNB with two antennas is represented as follows:
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The correlation matrix for UE is represented as follows:
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The parameters α and β are defined in Table B.2.2.1 and define the spatial correlation between the antennas at the eNB and UE.
The channel spatial correlation matrix for 2x2 case, 
[image: image6.wmf]spat

R

, is defined as:
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For the 1x2 case, the channel spatial correlation matrix is defined as:
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, where 
[image: image10.wmf]r

is the correlation coefficient between the two channels.
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 and 
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 can be calculated from given antenna configuration. The reference antenna configuration information for 2x2 high and medium correlation is provided in Figure B.2.2.3.1 and Table B.2.2.3.1.

[image: image14]
Figure B.2.2.3.1 Antenna configuration for high and medium correlation for 2x2

Table B.2.2.3.1 UE & eNB Configuration for 2x2

	
	Antenna Spacing in wavelength
	AS (degree)
	AOA/AOD (degree)

	UE
	0.5
	35
	67.5

	eNB
	High correlation
	0.5
	2
	50

	eNB
	Medium correlation
	7.0
	2
	50


The resulting 
[image: image15.wmf]a

 and 
[image: image16.wmf]b

 for different correlation types for 2 x 2 are given in Table B.2.2.3.2.

Table B.2.2.3.2
	Low correlation
	Medium Correlation
	High Correlation

	(
	(
	(
	(
	(
	(

	0
	0
	[-0.4388+ 0.5106i ]
	[-0.6905 + 0.3419i ]
	[-0.7390 + 0.6700i]
	[-0.6905 + 0.3419i]















 The reference antenna configuration for 1x2 (uplink) is given in Figure B.2.2.3.2 and Table B.2.2.3.3 to derive the correlation coefficient.

[image: image23]
Figure B.2.2.3.2 Antenna configuration for high and medium correlation for 1x2 uplink

Table B.2.2.3.3 eNB configuration for 1x2 (uplink)

	
	Antenna Spacing in wavelength
	AS (degree)
	AOA/AOD (degree)

	eNB
	High correlation
	1.75
	2
	50

	eNB
	Medium correlation
	5.0
	2
	50


The resulting 
[image: image24.wmf]r

 for different correlation types for 1 x 2 case are given in Table B.2.2.3.4
Table B.2.2.3.4
	Low correlation
	Medium Correlation
	High Correlation

	
[image: image25.wmf]r


	
[image: image26.wmf]r


	
[image: image27.wmf]r



	0
	[0.3854 - 0.7028i]
	[-0.5194+ 0.8198i]


The resulting correlation matrix definitions are provided in B.2.2.3.2.
B.2.2.3.2 Correlation Matrix Defintions

The correlation matrices for high correlation for 1x2 and 2x2 respectively are:
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The correlation matrices for medium correlation for 1x2 and 2x2 respectively are:
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The correlation matrices for low correlation (defined to be no correlation) for 1x2 and 2x2 respectively are:
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B.2.2.3.3 Correlation Matrix Application

[This section is to be completed with a clear definition of the application of these correlation matrices, see for example  R4-070141]
B.2.2.4
Combinations of channel model parameters

A set of baseline combinations of channel model parameters are introduced. These offer a selection from the range of parameters, in order to reduce the total number of channel models to be used in simulating and defining the LTE receiver performance.

	Delay spread
	Doppler frequency
	Model
	Comment

	[Low]
	[Low]
	[EPA 5Hz]
	[Low delay spread model representing small cell and indoor cases.]

	[Medium]
	[Low]
	[EVA 5Hz]
	

	[Medium]
	[Medium]
	[EVA 70Hz]
	

	[High]
	[Medium]
	[ETU 70Hz]
	[Represents high delay spread environments, with a delay span of the same order as the cyclic prefix.]

	[High]
	[High]
	[ETU 300Hz]
	

	TBD
	[High]
	TBD
	[A high speed train scenario is for further study.]
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