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Introduction

In the RAN4#44bis meeting in Shanghai Agilent presented a discussion on the approach to defining correlation matrices in reference [1] where a “λ parameter” is introduced to indicate the correlation in terms of capacity relative to zero and full correlation. This approach has been agreed as a suitable way forward for RAN4 to define both medium and high correlation matrices.
In this RAN4#45 meeting in Jeju there have been two proposals presented for the definition of the correlation matrices by Aglient, Motorola and RIM in [2] and another by Ericsson in [3]. Both these two contributions use this agreed approach based on the “λ parameter” where the medium and high correlation matrices are derived and selected with λ≈0.5 (medium correlation) and λ≈0.9 (high correlation). The Agilent approach is based on more realistic antenna topologies where as the Ericsson contribution is purely pragmatic. Both approaches show very close agreement in their channel capacities since the proposed correlation matrices have been derived from the common “λ parameter”.
The Ericsson approach makes one more significant addition in the medium correlation matrix for the 2x2 antenna configuration, where the correlation for the eNB is kept low with respect to the UE correlation which is advantageous when testing transmit diversity.
The current RAN4 simulation assumptions for the February meeting include simulations with medium and high correlation matrices. It is thus imperative that the definition of these matrices be agreed in this meeting in order for RAN4 to continue making progress in its simulation effort. 

An ad-hoc meeting was held [4] to decide a way forward for the definition of these matrices. It was agreed to base these matrices on the Ericsson approach which includes the suitable medium correlation case for 2x2 for transmit diversity. It was also agreed to drop the medium correlation matrix for the 1x2 case as it is not seen that RAN4 will define any test cases using this matrix.
It should be noted that both approaches presented by Agilent and Ericsson are valid approaches to defining MIMO correlation matrices based on the agreed framework using this “λ parameter”.

Proposal

It is proposed that the attached text proposal is merged into the latest version of TR 36.803.
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Annex A. Text proposal for TR 36.803:

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. No particular antenna configurations are provided although it is implicitly assumed that linear spatial arrays of 1, 2, or 4 elements are used at eNB and UE. The correlation matrices are specified via an eNB spatial correlation between adjacent antennas  and a UE spatial correlation between adjacent antennas .
There are many different physical realisations that can lead to the definition of the correlation matrices. Therefore no specific antenna configuration is specified here so that it is not implied that only one antenna configuration can lead to the definition of these correlation matrices. 






The correlation matrix for the eNB with two antennas is represented as follows:
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and with one antenna, the correlation matrix for the eNB reduces to:
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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.
We define the channel spatial correlation matrix for 2x2 case, 
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, as:
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and for the 1x2 case:
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For cases with more antennas at either eNB or UE or both, the channel spatial correlation matrix can still be expressed as the Kronecker product of 
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 for these cases the explicit elements have not be given here. 
The 
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 and 
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 for different correlation types are given in Table B.2.2.1.
Table B.2.2.1

	Low correlation
	Medium Correlation
	High Correlation
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	(
	(
	(
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	(

	0
	0
	0.3 
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	0.9 
	0.9 
















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 2x2 is:





[image: image27.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

=

1

9

.

0

3

.

0

27

.

0

9

.

0

1

27

.

0

3

.

0

3

.

0

27

.

0

1

9

.

0

27

.

0

3

.

0

9

.

0

1

medium

R

                                                    
The correlation matrices for low correlation is (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]
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