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A Method of Generating Spatial Correlation Coefficients for  MIMO Channels  TITLE  \* Upper  \* MERGEFORMAT 
Proposed Text in “ChannelModelsDocC80220-04-66r3_Version9r1.doc”:

Generation of Spatial Correlation Coefficients [IEEE  C802.20-05/37 & IEEE  C802.20-05/38]
Performance of MIMO systems in realistic radio environments greatly depends on the spatial correlation due to the presence of scatterers in the propagation environments. In order to predict the performance of MBWA system in real environments by simulation, we develop the correlated MIMO fading channel model by adopting the available stochastic spatial parameters that have been identified as the best fit to the propagation measurements. Cross correlation between radio waves arriving at two different antenna elements is a function of PAS (Power Azimuth Spectrum), radiation pattern of antenna and antenna element spacing. 
We assume mutipath signals are represented by channel taps each of which is represented a cluster of scatterers. MIMO channel matrix generated by on a tap by tap basis can be written as
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where 
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  matrix of  iid complex Gaussian random variables with zero mean, unit variance. 
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are the correlation matrices at the receiver and transmitter. 

Received signal at the mth array element at time t can be written as 
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where P is the number of sub-paths per channel for a given channel tap, s(t) is the complex envelope, g(t) the random fading coefficient for this sub-path, and 
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normalized distance between array elements.

Assuming the angles of arrival (AoA)s to be independent across different sub-paths, cross correlation between the mth and nth array element can be evaluated as
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Assuming antenna pattern of unity,
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Stochastical Modeling of Experimental Test bed measurements of outdoor propagation environments concluded that Lapacain function accurately describes the estimated PAS [28]. We define truncated Laplacian distribution  of PAS is defined [31] as under:.
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 is a normalization constant which guarantees that the integration 
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An exact expression for Spatial Correlation coefficients is given [28] as sum of Bessel functions of the first kind, 
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Where 
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 are the parameters for Laplacian distributed PAS as defined in (23).
In the above equation, 
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 represents path components (sub-rays) of the path power arriving at an AoA 
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When 
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 is very small, Laplacian distribution is defined over the range (-
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), spatial correlation between mth and nth antenna element at the same antenna array is approximated as [29,30],
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where

[image: image27.wmf]2

0

2

0

]

cos

)

(

[

1

1

)]

,

(

[

2

f

s

f

f

s

f

n

m

D

m,n

-

+

=

B


References
[28] Schumacher, L.; Pedersen, K.I.; Mogensen, P.E.; “From antenna spacings to theoretical capacities - guidelines for simulating MIMO systems”, The 13th IEEE International Symposium on Personal, Indoor and Mobile Radio Communications, 2002. Volume 2, 15-18 Sept. 2002 Page(s):587 - 592 vol.2

[29] A.Forenza, D.J.Love, and R.W.Heath Jr., “A low complexity algorithm to simulate the Spatial Covariance Matrix for clustered MIMO Channel Models, IEEE Vehicular Technology Conference, 2004.

[30] A.Forenza, D.J.Love, and R.W.Heath Jr., “Simulation of the Spatial Covariance Matrix”, doc.: IEEE 802. 11-03/925r0, 802.11 TGnChannel Model Special Committee,Nov.2003
[31] R.Canchi et.al., “PAS (Power Azimuth Spectrum) Model for Channel Model for MBWA”, IEEE C802.20-05/37

[32] R.Canchi et.al., Spatial Correlation Coefficients Generation for  MIMO Channel Modeling  for MBWA IEEE  C802.20-05/38






4

_1183237887.unknown

_1183325327.unknown

_1183356469.unknown

_1183356484.unknown

_1183356641.unknown

_1183353100.unknown

_1183356452.unknown

_1183325954.unknown

_1183324054.unknown

_1183324236.unknown

_1183325103.unknown

_1183237936.unknown

_1183323915.unknown

_1183238635.unknown

_1183237920.unknown

_1183173722.unknown

_1183232719.unknown

_1183232771.unknown

_1183232439.unknown

_1183054909.unknown

_1183132804.unknown

_1183132354.unknown

_1182923033.unknown

_1183054810.unknown

_1182884204.unknown

_1182884469.unknown

