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SUI Path-Loss Model

The SUI model covers three terrain categories common around the United States. Category A represents the maximum path-loss category which is a hilly terrain, Category B represents an intermediate path-loss category, and Category C represents the minimum path-loss category with mostly flat terrains.  The empical formulas for this model were obtained based on experiements done in the Unites states [1].

The median path-loss for the SUI model can be generally written as
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for d>do, where do=100m. The term A in the above equation is given by 
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 is the wavelength in m. The path-loss exponent 
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is given by
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in which the parameters a,b and c depend on the terrain category and are defined in the table below.

	Model Parameters
	Terrain Type A
	Terrain Type B
	Terrain Type C

	a
	4.6
	4
	3.6

	b
	0.0075
	0.0065
	0.005

	c
	12.6
	17.1
	20


Table 1: SUI Model Parameters
These parameters are obtained at 2GHz frequency and receive antenna height of 2m. In order to use the model for other frequency and receive antenna heights, the following correction terms can be used.
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and the receive antenna height correction term is given by
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where hr is the receive antenna height.

In the following, we study the path-loss for three cases:

· BS to BS;

· BS to MS;

· MS to MS,

And we repeat this study for the three terrain categories described above. In the following numerical results, the frequency equal 3.65GHz, BS height is 25m, and MS is 2m height. Fig. 1 shows Category A, Fig. 2 shows Category B, and Fig. 3 shows Category C.
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Fig. 1  SUI Model (Category A), different antenna heights.
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Fig. 2 SUI Model (Category B), different antenna heights.
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Fig. 3 SUI Model (Category C), different antenna heights.

An interesting observation that is clear from the figures, that for the MS-MS link case, terrain A no longer reperesents the maximum path-loss and instead it represents the minimum path-loss, while terrain C represents the maximum path-loss. The reason for this is the term c/ht in the path-loss exponent expression in (2), in which ht is only 2m compared to 25m for terrains A and B, which leads to a very high path-loss exponent for terrain C of 13.5. 

There is a 50dB difference between the MS-MS link and the BS-MS link at 1km for terrain A, while the difference is higher for terrains B and C. There is around 15dB difference between the BS-MS link and the BS-BS link at 1km for terrain A. 
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Abstract


This document studies the Stanford University Interim (SUI) path-loss model. The antenna heights at both transmitter and receiver ends are taken into consideration. Three terrain categories are considered.
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