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7.6.4.1
Blockage model A
Model A adopts a stochastic method for capturing human and vehicular blocking. 

Step a: Determine the number of blockers

K number of 2-dimensional (2D) angular blocking regions, in terms of azimuth and elevation angles, 
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Optionally, one of the K angular blocking regions (k=1), represents self-blocking (i.e. human/hand holding the UT); this blocking region is not spatially consistent and UT specifically generated. 
The total number of non-self-blocking angular regions is 4, that is k= 2, …, 5.
Step b: Generate the size and location of each blocker

The k-th blocking region is made of 
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degrees in azimuth and
[image: image4.wmf]k

y

degrees in elevation. The centre angle pair in azimuth and elevation of the k-th blocking region is (φk,θk). Let r be the distance between the UT and the blocker. The parameters for the different blockers are described in Tables 7.6.4.1-1 and 7.6.4.1-2. Note that the above parameters to be used for this blocking region are with respect to the UT’s LCS. For k=1 (i.e., self-blocker), x-axis and y-axis are parallel to the short and long edges of UT, respectively, while z-axis is perpendicular to the UT’s plane. Otherwise for non-self-blockers, z-axis points to the zenith. 

Table 7.6.4.1-1: Parameter descriptions for k = 1. 
	Blocker index (k = 1)
	φk
	xk
	θk
	yk

	Portrait mode
	260o
	120o
	100o
	80o

	Landscape mode
	40o
	160o
	110o
	75o


Table 7.6.4.1-2: Parameter descriptions for k = 2, …, 5.

	Blocker index (k = 2, …, 5) 
	φk
	xk
	θk
	yk
	r

	 InH scenario
	Uniform in 

[0o, 360o]
	Uniform in 

[15o, 45o]
	90o
	Uniform in 

[5o, 15o]
	2 m

	UMi, UMa, RMa scenarios
	Uniform in 

[0o, 360o]
	Uniform in 

[5o, 15o]
	90o
	5o
	10 m


Step c: Determine the attenuation of each cluster due to blockers

The attenuation of each cluster due to self-blocking corresponding to the centre angle pair (φ1,θ1), is 30 dB provided that [image: image6.png]|@a0s — @] <



 and [image: image8.png]Bzoa — B2 <




 Otherwise, the attenuation is 0 dB.
The attenuation of each cluster due to the other blockers is given as  
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provided that [image: image11.png]|Paca — 0| < xi
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. Otherwise, the attenuation is 0 dB. The terms in the above equation are given as 
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where 
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In the above formula for F(.), [image: image17.png]


 is the wavelength. The appropriate signs ([image: image19.png]


within the [image: image21.png]


(.) term are according to Table 7.6.4.1-3.  
Table 7.6.4.1-3: Description of signs
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Step d: Spatial and temporal consistency of each blocker

The centre of the blocker is generated based on a uniformly distributed random variable, which is temporally and spatially consistent. The two-dimensional autocorrelation function [image: image68.png]R(A,.A,)



 can be described with sufficient accuracy by the exponential function 
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The spatial correlation distance [image: image71.png]


 is illustrated in Table 7.6.4.1-4 for different scenarios.

Table 7.6.4.1-4: Spatial correlation distance for different scenarios.
	
	UMi
	UMa
	RMa
	InH

	
	LOS
	NLOS
	O-I
	LOS
	NLOS
	O-I
	LOS
	NLOS
	O-I
	LOS
	NLOS

	Spatial correlation distance (in m) for cluster specific random variables
	10
	10
	5
	10
	10
	5
	10
	10
	5
	5
	5


The correlation time [image: image73.png]teorr
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, where [image: image75.png]


 is the speed of moving blocker.

Note: [image: image77.png]


 may be changed as a simulation assumption in certain scenarios (e.g., higher blocker density). 
Note: The rectangular blocker description is chosen for k = 1 with the specific choices of [image: image79.png](0,.6)



 assumed here. Generalization of this description to other choices of [image: image81.png](0,.6)



 should be done with care as the rectangular description may not be accurate.
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