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Text proposal:

7.7.4
Spatial filter for generating TDL channel model

The TDL models described in Tables 7.a.b – 7.a.b+4 are generated from the CDL models assuming ideal isotropic antennas at both Tx and Rx. It is also possible to generate TDL models by assuming non-isotropic antennas like directive horn antennas or array antennas.

The basic idea to generate a TDL model based on a filtered  CDL model is shown in Figure 7.x.y below.
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Figure 7.7.4-1 The basic idea for filtering the CDL model to TDL model.
7.7.4.1 Exemplary filters/antenna patterns
Note that any filter/pattern can be applied on a CDL to derive a TDL for evaluating directional algorithms. 
Example 1: Isotropic pattern
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(7.7.4-1)
Example 2: Rectangular mask


[image: image3.wmf](

)

ï

î

ï

í

ì

£

¢

£

°

-

¢

=

¢

¢

¢

otherwise.

,

0

2

BW

&

2

BW

90

,

1

BW

,

,

}

,

{

f

q

f

q

rx

tx

F


(7.7.4-2)

with  denotes beamwidth.

Example 3: Simplified antenna pattern given in [ITU-R M.2135]

[image: image5.emf]
Figure 7.7.4-2 Simplified antenna pattern [ITU-R M.2135].
7.7.4.2 Generation Procedure

1. The following steps are needed to generate tapped delay line (TDL) models:Choose a CDL model (e.g. CDL-A). Note that the models may be scaled according to Section 7.7.5.1 prior to the filtering in order to represent different angular spreads.
2. Choose spatial filters 
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 defined in LCS
3. Transform the spatial filter into GCS to obtain 
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 and 
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 such that the pointing direction 
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 is centered within the filter. The pointing direction may be defined
a. by the dominant path 
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 denotes the CDL cluster power values
b. Or an arbitrary direction

4. Calculate TDL cluster power values 

 given the following equation
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Problem description:

In reality we have a number of propagation paths between Tx and Rx. Now as you deploy antennas at Rx and Tx side you are filtering these propagation paths.

For the generation of the TDL tables in the TR an isotropic filter was used, therefore all paths have been taken into account. 

A more realistic option is to use directive antenna patterns, in which certain propagation paths get amplified and others attenuated according to these patterns.

Yet another example is the proposed rectangular mask, which blocks all propagation paths that are outside of a “rectangle” surrounding the dominant path, given a certain beamwidth in azimuth and elevation.

Let’s have a look at some figures. In the first figure you see a number of randomly generated propagation paths in theta-phi space (100 in total). Each propagation path has a randomly generated power assigned to it. 

Note that propagation paths with higher power are depicted bigger in size. The beamwidth was set to 75deg.

Here, the dominant path points to theta = 91deg, phi = 36deg. The blue area depicts the surrounding rectangular mask as calculated using the formulation in the TR. All propagation paths within this area are accounted for, while the others are not.
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The second figure shows the same projected on a sphere.
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Another realization of random propagation paths is shown in the third figure. Here the dominant path points to theta = -123deg, phi = 9deg.
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And again the same projected on a sphere:
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It can be seen that the size of the mask changes not only on the sphere but also in theta-phi space.

In the second figure you can also see the changing shape. 

While an antenna mask is questionable anyways, since there is nothing like that in reality, we could still try to interpret these different shapes using different antennas for different pointing directions, i.e. different beamwidths, different directivity, different pattern.

Please let me know if I am wrong here, but I do not think that this is intentional.

The formula for C_n is in principle okay, as long as you are not talking about power here. But how do you get from C_n to the TDL cluster powers is not shown.
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