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7.4.3
O-to-I penetration loss
The pathloss incorporating O-to-I building penetration loss is modelled as in the following:
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(7.4-2)
where 
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 is the basic outdoor path loss given in Section 7.4.1. 
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 is the building penetration loss through the external wall, 
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  is the inside loss dependent on the depth into the building, and σP  is the standard deviation for the penetration loss. 
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 is characterized as:
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(7.4-3)
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  is an additional loss is added to the external wall loss to account for non-perpendicular incidence; 
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, is the penetration loss of material i, example values of which can be found in Table 7.4.3-1. pi is proportion of i-th materials, where 
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; and N is the number of materials.
Table 7.4.3-1. Material penetration losses

	Material
	Penetration loss [dB]

	Standard multi-pane glass
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	IRR glass
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	Concrete
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	Wood
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	Note: 
f is in GHz


Table 7.4.3-2 gives 
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  and σP  for two O-to-I penetration loss models. The O-to-I penetration is UT-specifically generated, and is added to the SF realization in the log domain.
Table 7.4.3-2 O-to-I penetration loss model

	 
	Path loss through external wall: 
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 [dB]
	Indoor loss: 
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 [dB]
	Standard deviation: σP  [dB]

	Low-loss model
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	0.5d2D-in
	4.4

	High-loss model
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	6.5


d2D-in is minimum of two independently generated uniformly distributed variables between 0 and 25 m for UMa and UMi-Street Canyon, and between 0 and 10 m for RMa. d2D-in shall be UT-specifically generated.
Both low-loss and high-loss models are applicable to UMa and UMi-Street Canyon. 
Only the low-loss model is applicable to RMa. 
The composition of low and high loss is a simulation parameter that should be determined by the user of the channel models, and is dependent on the use of metal-coated glass in buildings and the deployment scenarios. Such use is expected to differ in different markets and regions of the world and also may increase over years to new regulations and energy saving initiatives. Furthermore, the use of such high-loss glass currently appears to be more predominant in commercial buildings than in residential buildings in some regions of the world
. 
The pathloss incorporating O-to-I car penetration loss is modelled as in the following:
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(7.4-4)
where 
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 is the basic outdoor path loss given in Section 7.4.1. μ = 9, and σP = 5. The car penetration loss shall be UT-specifically generated. Optionally, for metallized car windows, μ = 20 can be used. The O-to-I car penetration loss models are applicable for at least 0.6-60 GHz. 
� One example survey for the US market can be found in [5]. The survey does not necessarily be representative for all the scenarios. Other ratios outside of the survey should not be precluded.  
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