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Unaffected text was omitted
7.7.5.1
CDL extension: Scaling of angles
The angle values of CDL models are fixed, which is not very suitable for MIMO simulations for several reasons; The PMI statistics can become biased, and a fixed precoder may perform better than open-loop and on par with closed-loop or reciprocity beamforming. Furthermore, a CDL only represents a single channel realization. The predefined angle values in the CDL models can be generalized by introducing angular translation and scaling. By translation, mean angle can be changed to 
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 and angular spread can be changed by scaling. The translated and scaled ray angles can be obtained according to the following equation:
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in which:
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is the tabulated CDL ray angle
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AS

 
is the rms angular spread of the tabulated CDL including the offset ray angles, calculated using the angular spread definition in Annex A


[image: image7.wmf]model

,

f

m

 
is the mean angle of the tabulated CDL, calculated using the definition in Annex A
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is the desired mean angle
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AS

 
is the desired rms angular spread


[image: image13.wmf]scaled

,

n

f

 
is the resulting scaled ray angle.

The angular scaling is applied on the ray angles including offsets from the tabulated cluster angles. Typical angular spreads for different scenarios can be obtained from the system-level model.
Example scaling values are: 
-
AOD spread (ASD) for each CDL model: {5, 10, 15, 25} degrees. 
-
AOA spread (ASA) for each CDL model: {30, 45, 60} degrees. 

-
ZOA spread (ZSA) for each CDL model: {5, 10, 15} degrees.
-
ZOD spread (ZSD) for each CDL model: {1, 3, 5} degrees.
The angular scaling and translation can be applied to some or all of the azimuth and zenith angles of departure and arrival.
Note: The azimuth angles may need to be wrapped around to be within [0, 360] degrees, while the zenith angles may need to be clipped to be within [0, 180] degrees. 

Unaffected text was omitted
Annex A:
Further parameter definitions
A.1
Calculation of angular spread

Based on the circular standard deviation in directional statistics, the following expression for the angular spread AS in radians is proposed
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 is the subpaths angle (either AOA, AOD, ZOA, ZOD) given in radians.

A.2
Calculation of mean angle
The power weighted mean angle is given by


[image: image18.wmf](

)

þ

ý

ü

î

í

ì

=

å

å

=

=

N

n

M

m

m

n

m

n

P

j

1

1

,

,

exp

arg

f

m

f


(A-2)
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 is the power for the mth subpath of the nth path and [image: image20.wmf]m
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 is the subpaths angle (either AOA, AOD, ZOA, ZOD) given in radians.
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