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Introduction 
 
The purpose of the multipath analysis is to 
characterize the phenomenon of delay spread. 
 
The delay spread refers to the maximum difference 
in arrival times at the receiver when there is more 
than one signal received via different transmission 
paths (multipath). 
 
Two functions for multipath analysis are available 
in ICS Telecom to model the delay spread. 
 

 Right click on map / Multipath 
 

 Subscriber database / Multipath 
 
This document will describe these two functions. 
 
Origin of the multipath spread model 
 
A more desirable model is one truly based on 
multiple interferes, rather than on two-source 
approximations. 
One way to achieve this is to view the received 
signal as a single transmission undergoing 
multipath delay spread. 
The relative signal strengths and delays then 
correspond to the so-called power delay profile of 
the aggregate signal. 
Studies show that for delays limited to a fraction of 
the symbol time, the amount of signal degradation 
depends not in the actual delay profile, but on the 
rms value of the delay, weighted by their respective 
power levels. 
For this reason, multipath delay spread is often 
approximated simply by a two-ray model in the 
evaluation of data system. This offers a particularly 
attractive way to handling multisource simulcast 
because it reduces the multiple delays and signal 
powers to a single parameter called the Multipath 
Spread (equal to twice the rms delay spread of the 
delay profile). 
So the multipath spread for N simulcasting signals 
is given by: 
 

 
 
Where Pi and di are the power and delay of the i-th 
signal, respectively. 

Right click on map / Multipath function:  
 
This function calculates the time of arrival of all the 
signals received at one point. 
 
For that, the user has to: 
 

 Select the recording number of the 
transmitter with which he will carry out the 
analysis; 

 

 Define the receiver antenna height; 
 

 Define the accuracy of the TOA’s result.  
 

 
Figure 1: parameters box 

 
In the result window, each blue line corresponds to 
a received signal, and by clicking on one of them, 
the user displays: 
 

 The time of arrival; 

 The amplitude; 

 The altitude; 

 The position of the reflection point 
associated to this signal. 

 

 
Figure 2: Multipath result 

 

From all these data, ICS Telecom calculates a 
delay spread and a sum of amplitude between all 
the signals which are available on this window. 
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The signals are ordered by time of arrival and 
amplitude. 
Thus, the user can use this list to model the spread 
time. 
 

 
Figure 3: List of TOA 

    
 
Subscriber database / Multipath function: 

 
Through this function, ICS Telecom carries out 
multipath analysis in batch for each subscriber 
selected in the database. 
 
Thus, the user has just to select subscribers 
(receivers) on which he will carry the analysis. 
 
The result is given for each subscriber. 
 

 
Figure 4: TOA for each subscriber 
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