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In 38.901 Clause 7.7.5.1 the following equation is given for scaling of CDL path angles



The equation, however, does not always achieve the desired angular spread and mean. The AoA and AoD angles in the CDL model are given within the interval [-180, 180]. Thus there is an angle discontinuity at 180 and at -180 degrees which can cause problems. 
To resolve the angle discontinuity issue and clarify the fact that resulting ray angle after angle scaling formular may or may not achieve the desired angle mean and the desired angle spread, two new notes are added at the end of Clause 7.7.5.1.
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	Consequences if not approved:
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< Unchanged parts are omitted >

Step 1: Set environment, network layout, and antenna array parameters


a)	Choose one of the scenarios (e.g. UMa, UMi-Street Canyon, RMa, InH-Office or InF). Choose a global coordinate system and define zenith angle θ, azimuth angle ϕ, and spherical basis vectors ,  as shown in Figure 7.3-2Figure 7.5-2. Note: Scenario RMa is for up to 7GHz while others are for up to 100GHz
b)	Give number of BS and UT
c)	Give 3D locations of BS and UT, and determine LOS AOD (ϕLOS,AOD), LOS ZOD (θLOS,ZOD), LOS AOA (ϕLOS,AOA), and LOS ZOA (θLOS,ZOA) of each BS and UT in the global coordinate system
d)	Give BS and UT antenna field patterns Frx and Ftx in the global coordinate system and array geometries
e)	Give BS and UT array orientations with respect to the global coordinate system. BS array orientation is defined by three angles ΩBS,α (BS bearing angle), ΩBS,β (BS downtilt angle) and ΩBS,γ (BS slant angle). UT array orientation is defined by three angles ΩUT,α (UT bearing angle), ΩUT,β (UT downtilt angle) and ΩUT,γ (UT slant angle).
f)	Give speed and direction of motion of UT in the global coordinate system


g)	Specify system centre frequency  and bandwidth 
Note:	In case wrapping is used, each wrapping copy of a BS or site should be treated as a separate BS/site considering channel generation.


< Unchanged parts are 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  and angular spread can be changed by scaling. The translated and scaled ray angles can be obtained according to the following equation:

		(7.7-5)
in which:

	is the tabulated CDL ray angle

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

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

	is the desired mean angle

	is the desired rms angular spread

	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 of should be wrapped around to be within [-180, 180] degrees.
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.
Note: The resulting scaled ray angle may or may not achieve the desired angle mean and the desired rms angle spread.
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