3GPP TSG-RAN WG4 Meeting #43 bis
Tdoc R4-070880
Orlando, Florida, USA 25th – 29th June 2007

Title:
Text proposal to 36.803 for MIMO correlation matrices

Source:
Agilent Technologies

Agenda Item:
6.3.2

Document for:
Approval
1. Introduction

Based on the discussion in R4-070879 the following text proposal for correlation matrices to 36.803 v0.3.0 section B.2.2.3 is provided below.
B.2.2.3
Multi-Antenna channel models

The LTE MIMO channel model is defined by introducing spatial correlation matrices to the paths of each scenario defined in B.2.2.1. Three types of correlation are defined namely high, medium and low correlation. 

For the 2 x 2 LTE channel model, the antenna configurations for high medium and low correlation types are provided as follows (further extensions for different numbers of antennas can easily derived when required):
Antenna configuration for high correlation type:
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Antenna configuration for medium correlation type
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Antenna configuration for low correlation type
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The correlation matrix for BS is represented as follows:
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The correlation matrix for MS is represented as follows
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For the case when the spacing is zero, the spatial correlation coefficient for BS and MS is 1. The polarization correlation matrices are as follows:
The polarization matrix for high correlation type is 
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The polarization matrix for medium correlation and low correlation type is the same
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The final spatial correlation matrix 
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 is determined by extracting from 
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 those elements which are the products of the spatial correlation coefficient and the polarization correlation coefficient with the same Tx and Rx antenna index where
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and it can be further shown that the final spatial correlation matrix can be get by
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where
[image: image12.wmf]·

 stands for the element product.
The per tap spatial correlation matrix for high correlation is thus,
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The per tap spatial correlation matrix for medium correlation is thus
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The per tap spatial correlation matrix for low correlation is thus
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The correlation matrix parameters ( and ( for each type for different power delay profiles (PDPs) are given in tables B.2.2.3.1 and B.2.2.3.2 for each PDP scenario. They are calculated based on the angular information, the specified antenna configuration, specified antenna pattern and the specified power azimuth spectrum (PAS).

	Paths
	Extended Pedestrian A (EPA)
	Extended Vehicle A (EVA)
	Extended Typical Urban (ETU)
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	1
	0.4275 + 0.6595i
	0.4275 + 0.6595i
	0.7246+ 0.1283i
	0.7246+ 0.1283i
	0.7602 + 0.4122i
	0.7568+0.4499i

	2
	0.9982 - 0.0354i
	0.9982 - 0.0349i
	-0.3898- 0.6151i
	-0.3898- 0.6151i
	0.7985 + 0.3271i
	0.7968+ 0.3639i

	3
	0.6524 + 0.5738i
	0.6461 + 0.6072i
	-0.7501- 0.0567i
	-0.7501- 0.0567i
	-0.2315 - 0.7945i
	-0.2376- 0.8005i

	4
	-0.7377 - 0.1381i
	-0.7377 - 0.1381i
	-0.7275+0.1829i
	-0.7275+ 0.1829i
	-0.8016+ 0.4241i
	-0.8020+0.4244i

	5
	-0.4831 + 0.7547i
	-0.4831 + 0.7547i
	0.5672 - 0.4633i
	0.5672 - 0.4633i
	0.8404 - 0.1484i
	0.8391 - 0.1647i

	6
	0.9908 - 0.1077i
	0.9909 - 0.1070i
	-0.6421- 0.3398i
	-0.6421- 0.3398i
	0.7015 + 0.5098i
	0.6962+ 0.5457i

	7
	-0.2950 + 0.6838i
	-0.2950 + 0.6838i
	0.7309 - 0.0739i
	0.7309 - 0.0739i
	0.5474 + 0.6787i
	0.5401+ 0.7061i

	8
	
	
	0.4796 - 0.5527i
	0.4796 - 0.5527i
	-0.1306+ 0.8779i
	-0.1344+0.8829i

	9
	
	
	-0.3535+0.6561i
	-0.3535+0 .6561i
	0.3258 + 0.8148i
	0.3187+ 0.8315i


Table.B.2.2.3.1 correlation coefficient ( for different paths of BS spacing 4(
	paths
	Extended Pedestrian A (EPA)
	Extended Vehicle A (EVA)
	Extended Typical Urban (ETU)
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	1
	-0.1246 + 0.5106i
	-0.2341 + 0.5194i
	-0.1675 + 0.5163i

	2
	-0.7869 + 0.2499i
	-0.6807 + 0.3534i
	-0.7441 + 0.2964i

	3
	-0.4896 + 0.4676i
	-0.1793 - 0.5174i
	-0.3435 + 0.5096i

	4
	0.1039 - 0.4199i
	0.3232 + 0.0963i
	-0.7464 + 0.2939i

	5
	-0.5726 + 0.4271i
	-0.2677 + 0.5186i
	-0.3525 + 0.5079i

	6
	-0.7835 + 0.2538i
	0.3289 - 0.0613i
	0.0961 - 0.4250i

	7
	0.1473 + 0.3871i
	-0.0958 + 0.5050i
	0.1676 + 0.3697i

	8
	
	-0.6876 + 0.3478i
	-0.6003 + 0.4110i

	9
	
	-0.7858 + 0.2513i
	-0.5450 + 0.4421i


Table.B.2.2.3.2 correlation coefficient ( for different paths of MS spacing 0.5(
The spatial correlation is applied to the channel coefficients in the following steps:

1) Calculate the cholesky decomposition 
[image: image25.wmf])
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The instant channel coefficient matrix is
[image: image26.wmf]k

ij

H

, where i is the index for the receiver antenna and j is the index for the transmitter antenna.
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2) The spatial correlation is applied to the channel coefficients in that
[image: image28.wmf])
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is the channel matrix with applied spatial correlation.
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.]

	TBD
	[High]
	TBD
	[A high speed channel model is for further study.]
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