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7.6.4.2
Blockage model B
Model B adopts a geometric method for capturing e.g., human and vehicular blocking. 

Step a: Determine blockers
A number, 
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, of blockers are modelled as rectangular screens that are physically placed on the map. Each screen has the dimension by height (
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Note: 
-
The number of blockers (
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), their vertical and horizontal extensions (
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), locations 
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, density, and movement pattern (if non-stationary) are all simulation assumptions, to allow different blocking scenarios to be constructed depending on the need of the particular simulation study.

Recommended parameters for typical blockers are provided in Table 7.6.4.2-5. 
-
The blocking effect diminishes with increasing distance to the blocker. For implementation purposes it may be sufficient to consider only the 
[image: image9.wmf]K

 nearest blockers or the blockers closer than some distance from a specific UT. 

Table 7.6.4.2-5: Recommended blocker parameters
	
	Typical set of blockers
	Blocker dimensions
	Mobility pattern

	Indoor; Outdoor
	Human
	Cartesian: w=0.3m; h=1.7m
	Stationary or up to 3 km/h

	Outdoor
	Vehicle
	Cartesian: w=4.8m; h=1.4m
	Stationary or up to 100 km/h


Step b: Determine the blockage attenuation per sub-path
Attenuation caused by each blocker to each sub-path is modelled using a simple knife edge diffraction model and is given by 
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(7.6-29)

where 

, 

 and 

, 

 account for knife edge diffraction at the four edges, and are given by
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(7.6-30)
where 

 is the wave length. As shown in Figure 7.6.4.2-2, 

 are the projected (onto the side and top view planes) distances between the receiver and four edges of the corresponding blocker, and 

are the projected (onto the side and top view planes) distances between the transmitter and four edges of the corresponding blocker.  The side view plane is perpendicular to the horizontal ground plane. The top view is perpendicular to the side view. For each cluster, the blocker screen is rotated around its centre such that the arrival direction of the corresponding path is always perpendicular to the screen. It should be noted that different rotations are required for each individual sub-path. Meanwhile, the base and top edges of the screens are always parallel to the horizontal plane. As the screen is perpendicular to each sub-path, 
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 is the distance between the transmitter and receiver for the direct path in LOS, and 
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 is the distance between the blocker screen and receiver, projected onto the incoming sub-path direction, for all the other (NLOS) paths. In the equation of 
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, the plus and minus signs are determined in such a way that, as shown in Figure 7.6.4.2-2, 

-
if the sub-path (terminated at the receiver or transmitter) doesn’t intersect the screen in side view, minus sign is applied for the shortest path among 
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 in the NLoS case  (
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in the LoS case) and plus sign is applied for the other edge





.  

-
if the sub-path (terminated at the receiver or transmitter) doesn’t intersect the screen in top view, minus sign is applied for the shortest path among 
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-
if the sub-path intersects the screen plus signs are applied for both edges.
For the case of multiple screens the total loss is given by summing the losses of each contributing screen in dB units.
The model according to option B is consistent in time, frequency and space, and is more appropriate to be used for simulations with arbitrarily designated blocker density. 

 
[image: image49.emf]Rx Tx

Rx

Tx

Top View

Rx

Tx

Side View

w

D2

w1

D1

w1

D2

w2

D1

w2

D2

h1

D1

h1

D2

h2

D1

h2

Rx

h

r





D1

h1

D1

h2

Tx

D2

h1

D2

h2





r

r

Direction of the 

cluster

Direction of the 

cluster

Direction of the 

cluster









 

 

h


Figure 7.6.4.2-2(a): Illustration of the geometric relation among blocker, receiver and transmitter for LOS path
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Figure 7.6.4.2-2(b): Illustration of the geometric relation between blocker and receiver for non-LOS path
--- unchanged parts are omitted ---
7.8.3
Calibration of additional features 
--- unchanged parts are omitted ---
Table 7.8-6: Simulation assumptions for calibration for blockage
	Parameter
	Values

	Scenarios
	3D-UMi-street Canyon

	Carrier Frequency
	30 GHz

	BS antenna configurations
	M=4,N=4,P=2, Mg=1, Ng =2, dH = dV = 0.5lambda, dH,g=dV,g=2.5lambda  

	BS port mapping
	all 16 elements for each polarization on each panel are mapped to a single CRS port; panning angles of the two subarrays: (0,0) degs; same downtilt angles as used for the large-scale calibrations

	Calibration method
	For Model A:

Drop multiple users in the multiple cells, and collect the following metrics 1) – 3) for each user after attachment. Optional self-blocking feature is made mandatory in the Landscape mode only for calibration purposes.
For Model B: 

Drop a BS in (0,0,30) and a UT in (100,0,1.5), 
Jump directly to step 11 and replace the channel with CDL-E.

Drop a blocking screen of size h=10m, w = 2m in (80,10,1.5)

Move the UT from (100,0,1.5) to (100,20,1.5) in small increments. For each UT position, translate the AoDs and AoAs of CDL-E such that the LOS path is pointing along the direct path between the BS and UT.
Collect metric 4)

	Metrics
	1)
CDF of coupling loss (serving cell)
2)
Wideband SINR before receiver – determined from RSRP (formula) from CRS port 0 
3)
CDF of ASA from the serving cell
4)
RSRP as a function of UT position
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