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Existing Shadow ModelsExisting Shadow Models
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LogLog--normal fading:normal fading:

•• Mean received power versus distanceMean received power versus distance

•• Power intercept Power intercept 

•• Path loss exponentPath loss exponent

•• Standard deviation of lossStandard deviation of loss
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Data on Existing LogData on Existing Log--Normal  ModelsNormal  Models
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New Shadow ModelNew Shadow Model

•• LogLog--normal modelnormal model

•• LOS and NLOS, larger rangesLOS and NLOS, larger ranges
•• Random (uniform) locations of nonRandom (uniform) locations of non--reflective obstaclesreflective obstacles

Circular PolarizationCircular Polarization
•• Random (Gaussian) distribution of obstacle lossRandom (Gaussian) distribution of obstacle loss
•• Diffraction loss ignored, propagation in a 2D planeDiffraction loss ignored, propagation in a 2D plane
•• Input Parameters:Input Parameters:

mean obstacle loss, dBmean obstacle loss, dB
Standard deviation of obstacle loss, dBStandard deviation of obstacle loss, dB
Obstacle spatial densityObstacle spatial density

•• Output Parameters:Output Parameters:
Mean path loss versus distanceMean path loss versus distance
Standard deviation of path loss versus distanceStandard deviation of path loss versus distance
Angular correlation of path loss versus distanceAngular correlation of path loss versus distance

naaex
a

arec XrrLrrP )()(4log20)( σ
λ
π ++=



November 2004 doc.: IEEE 802.15-04/632

Dr. Ramakrishna Janaswamy, University of MassachusettsSlide 6Submission

New Shadow ModelNew Shadow Model
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Mean Loss & Equivalent Path Loss Mean Loss & Equivalent Path Loss 
ExponentExponent
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Measured and Model Mean LossMeasured and Model Mean Loss
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Mean Loss & Equivalent Path Loss Mean Loss & Equivalent Path Loss 
ExponentExponent
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Variance & Angular Correlation of LossVariance & Angular Correlation of Loss
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Angular Correlation of Shadow LossAngular Correlation of Shadow Loss
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Comparison of Analytical Comparison of Analytical vsvs Monte Monte 
MonteMonte Carlo SimulationCarlo Simulation
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Sample Link CalculationSample Link Calculation
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ConclusionsConclusions
•New log-normal shadow fading model valid both for LOS and NLOS
situations

Non-reflective obstacles
Diffraction effects ignored
Gaussian distribution of obstacle loss (mean and std. dev. of
obstacle loss)
Uniform distribution of obstacle locations
Density of obstacles

•Mean excess loss in dB increases linearly with distance.

•Variance of loss increase linearly with distance.

•Angular correlation of loss increases linearly with number of 
common cells M.

•Model recovers previous shadow fading models for low loss. 
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