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7.7.5
Extension for MIMO simulations

Extended MIMO link-level channel models can be constructed according to two alternative methods described in the following subsections. 

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 CDL models can be generalized by introducing angular translation and scaling. By translation, mean angle can be changed to Δ𝜙 and angular spread can be changed with scaling. The translated and scaled angles can be obtained according to the following equation:
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in which:
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is the tabulated CDL angle


[image: image5.wmf]model

AS

 
is the rms angular spread of the tabulated CDL
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is the mean angle of the tabulated CDL
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is the translation angle
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is the desired rms angular spread
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is the resulting scaled cluster angle.

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 azimuth and zenith AODs and AOAs.
Note: The angles may need to be wrapped around to be within 0-360 degrees in azimuth and clipped within 0-180 in zenith angle. 
----------------------------------------------------------------------- Omitted --------------------------------------------------------------

----------------------------------------------------------------------- Omitted --------------------------------------------------------------

7.7.6
K-factor for LOS channel models
For the LOS channel models of CDL/TDL-D and CDL/TDL-E, user can change the K-factor value. Typical K-factor values can be found in Table 7.5-6.
When a new values of K-factor is set to be Kdesired [dB], the path powers except for the LOS path (i.e., all the paths modelled by Laplacian) shall be scaled.

For CDL-D/E, the power scaling shall be performed according to Table 7.7.6-1.

Table 7.7.6-1. Power scaling according to the desired K factor: CDL-D/E
	Model
	Table
	Equation for power scaling of all scattered paths (including cluster 1 Laplacian part).

	CDL-D
	7.7.1-4
	Pn,new[dB] = Pn,old[dB] – Kdesired[dB] + 9[dB]

	CDL-E
	7.7.1-5
	Pn,new[dB] = Pn,old[dB] – Kdesired[dB] + 9.3[dB]


For TDL-D/E, the power scaling shall be performed according to Table 7.7.6-2.

Table 7.7.6-2. Power scaling according to the desired K factor: TDL-D/E
	Model
	Table
	Equation for power scaling of all delayed taps excluding tap#1.
	Equation for the Tap #1

	TDL-D
	7.7.2-4
	Pn,new[dB] = Pn,old[dB] – Kdesired[dB] + 9[dB] 

	K1stTap[dB] = 13.3[dB] + Kdesired[dB] - 9[dB]

	TDL-E
	7.7.2-5
	Pn,new[dB] = Pn,old[dB] – Kdesired[dB] + 9.3[dB] 

	K1stTap[dB] = 22[dB] + Kdesired[dB] - 9.3[dB] 



After scaling the powers, the delay spread needs to be re-normalized. This is done through the two steps below.

1)
Calculate the actual RMS delay spread after the K-factor adjustment.

2)
Apply the delay spread scaling to obtain DS = 1 second.
----------------------------------------------------------------------- Omitted --------------------------------------------------------------
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