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Shadowing factor generation methodology
David Mazzarese
Samsung Electronics

Introduction

The description of the method to generate the shadowing variables is incomplete, and can lead to different implementations depending on the interpretation. This contribution presents a revised section. The described model is not different from the current version, but its description is more complete since it specifically describes the complete procedure used to generate the shadowing variables. Without this description, one could interpolate the base station location dependent factors and then add the mobile station location dependent factors, whereas they should be added at the grid nodes, and then interpolation from the grid nodes should be carried out on the composite random variables. 
Proposed Text

<<Rename section 3.2.4 “Shadowing Factor”, since penetration loss is not described in this section>>
<<Replace sections 3.2.4 by the text below>> 
Shadowing Factor (SF)
The shadowing factor has a log-normal distribution and the standard deviation that are defined in the following table based on the WINNER parameters [12], for different scenarios. <Notes: that the values are currently aligned with IMT-Advanced, but will be adjusted if need to fully align with the final model adopted in IMT-Advanced once available>
	
	Shadowing Factor

	Urban macro-cell
	8dB

	Suburban macro-cell
	8dB

	Urban micro-cell
	NLOS: 4dB, LOS 3dB

	Indoor Small Office
	NLOS (Room to Corridor) 4dB, NLOS (through-wall) 6dB (light wall), 8dB (heavy-wall)]

	Indoor Hot Spot
	LOS 1.5 dB, NLOS 1.1 dB

	Outdoor to indoor
	7dB

	Open Rural Macro-cell
	NLOS:8dB, LOS: 6dB



The site-to-site shadowing correlation is 0.5. The SF of closely positioned MS is typically observed similar or correlated. Therefore, the SF can be obtained via interpolation in the following way.

For each base station, a uniformly spaced grid is generated using the pre-defined de-correlation distance as shown in Figure 4.  Each node SBn,lB on the grid represents the shadowing factor corresponding to base station l at the geographic location n with  (x, y) coordinate.  All nodesB 
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B, where L represents the set of base stations in the simulation, correspond to a single geographical location n in a simulated system.  The distance between closest nodes, DBcorB, in the grid is the pre-defined de-correlation distance (e.g. 50 meters).  

For a mobile location, either from a random drop or a result of mobility, the shadowing factor from the mobile to a base station l should be calculated by interpolating the shadowing factors of the closest four nodes, SB0,lB-SB3,lB for the corresponding base station l in Figure 5.  Specifically, the shadowing factor 
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 at a location corresponding to base station l is determined by
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(4)
<<Note the correction of the first term according to accepted comment #67 in 80216m-07_025r4>>
Note that the linear interpolation above guarantees smooth change of shadowing factors around the nodes on the grid, and moving from one square to another square.  Additionally, the linear interpolation above guarantees the same standard deviation of shadowing factors at all points in the simulated system.


[image: image4]
Figure 5: Shadowing factor grid example showing interpolation operation.
The shadow fading SBn,lB at the nodes is modeled as a Gaussian distributed random variable with zero mean and standard deviation σ <<note to the editor: reference the previous table>>. The shadow fading is expressed as the weighted sum of a common component, Zn, to all cell sites, and an independent component, Zl, from each cell site. In other words, Zn is generated based on local shadowing point at the node coordinates (e.g. related to a mobile station location), and Zl is generated based on local shadowing point for a given base station. The shadow fading value between node n and base station l is SBn,lB =aZn +bZl. Typical values for a and b are a2+b2=1/2. That is, the correlation is 0.5 between sectors from different cells and 1.0 between sectors of the same cell. Once the shadow fading values at the grid nodes have been determined according to the preceding procedure, the interpolation of equation (4) can be carried out according to each mobile location, or along the mobile trajectory for handoff simulations during one drop. 
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