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1. Introduction

In [1] it is proposed to address the mobility issue during the evaluation process via computer simulation. The simulation model in [2] and [3] so far, however, assumes that the mobile remains in the same location once it is dropped.  As the notion of mobility does not exist in the current system level simulation assumption, it is necessary to introduce a procedure that allows for the evaluation of  the impact of the mobility to the system performance by means of computer simulation. In fact, such a model is already available in [4] [5] and has been successfully deployed in the evaluation of GSM system [6] [7]. The following is a sketch of the proposed method based on [4].

2. Model of Slow Fading 

As a function of time, the received signal under shadow fading is modeled as a Markov process as follows
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Equation 1: ARMA(1,1) model for the slow fading process

where 
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is the middle term averaged of the received signal amplitude at time t, 
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 is a random number of lognormal distribution with std  
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  and 
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 is the sample time between two consecutive  sample values. The function 
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 is the correlation coefficient between the signal value at time t and  t+
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where the initial value is 
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. It is assumed that this value is positive and less than 1.  In order to use this model in the simulation to capture the propagation environment typical for the shadow fading,  a relation between  the distance that the mobile traveled and the morphological characteristics of the environment that causes the shadowing is necessary.  Let 
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 be the mean distance between two obstacles that cause the shadow fading. Then a Poisson distribution can be assumed for the shadowing
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The correlation between two consecutively measured signal instance is proportional to the probability that the values measured at two time instances follow the distribution
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where 
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 are the time instance at the two locations. It is proved in [4] that the probability and the correlation coefficient can be equated within the given context.  Thus
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Equation 2: Correlation coefficient

can  be used for equation 1, once the parameter 
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 is given.

3. Recommendation

When mobility is to be simulated in the system level simulation, each mobile is associated with 4  parameters 
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, where x is the X-coordinate, y the Y-coordinate, 
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 the x-component of the mobile velocity and 
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 the y-component of the mobile speed. Formula given in Eq.1 and Eq.2 will be used to determine the instantaneous value of the fading signal, where
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The values for the shadow distance 
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 used in the formula can be taken from the following table:

	Environment
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	Urban
	20 m

	Suburban
	100 m

	Hilly Terrain
	300 m


Table 1:  Shadow distance (negotiable)

The received signal, taking into account of both slow and fast fading, has the expression
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where h is the function for fading channel and n is the short term white noise.  

I recommend the inclusion of the proposed model for the mobility simulation into the evaluation criteria document.
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