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Chapter xx. Characterization of the Additive Noise of the Receiver.

Additive noises received by the mobile receiver have various sources.  They can be characterized in two classes: exterior noises and interior noises. For the evaluation of the performance of a given system, the exterior noises can be assumed  known  as it has to be make the same for different proposals for the purpose of comparison. The interior noise, which is generated within the receiver, depends on the specifics of the system design, and, as such, requires separate description.  The interior noise can be further decomposed into analog noise and digital noise. While the analog noise comprises shot noise and the thermal noise, the digital noise includes noise caused by the digital processing of the received signal.   The scenario is described in the following figure, where 
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 denote the symbol power and noise power, respectively, at discrete time k:


To capture the interior noise it is important that a common approach be introduced, so that the specific methods used to determine the digital noise can be examined and numbers generated by the methods be compared, when a comparison is applicable. For this purpose, the method of noise figure is used to characterize the interior noises. This method allows for decomposition of the interior noise into further detailed modular components, so that the details of each component can be described and evaluated properly and the noise figure of the entire system can be computed based on the noise figures  of  all components.     

By the method of noise figure, a system is decomposed into concatenated sub-systems, each corresponding to a given noise source that is either physically identifiable or mathematically necessary.  The noise  power 
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 of each sub-system is given according to the design specific parameters and, when applicable, applied algorithms, where the index   
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 denotes a sub-system  for 
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. The corresponding noise figure of this sub-system is defined by
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where 
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   and 
[image: image8.wmf]G

    refers to the transmitted digital symbol power and the power gain of the receiver, respectively.  Then, the noise figure of a system consisting of  
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 subsystems  can be determined by
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Equation 1: Formula for the determination of the noise figure of a system consisting of n sub-systems              

using the same parameters of the sub-systems, where 
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  refers to the power of the exterior noise.          

Within the frame work of noise figure, the proponents shall use the following template to provide details of their noise modeling methods and numbers. More details about the method can be found in C802.20-04-81.doc.

	Physical Meaning (i)
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	Assumptions
	Derivations

	e.g. 

exterior noise 1
	
	
	
	

	e.g. 

exterior noise 2
	
	
	
	

	e.g.  

thermal noise 
	
	
	
	

	e.g. 

quantization noise
	
	
	
	

	….
	
	
	
	

	
	
	
	
	


Table 1: template for the receiver noises                              

With this template filled with complete information about a specific system, it should be possible for any one skilled on the art to follow the rational of the noise models and determine the noise figure of the system via  Equation 1. , assumed  that the power  gain is given already.

Reference: C802.20-04-81.doc.
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