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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In last meeting, issues regarding scaling of angles for CDL channel model were discussed, and it was decided to continue discussion in RAN1#115. This contribution discusses the related issue and provide our views.
[bookmark: _Ref129681832]Discussion
In section 7.7.5.1 of TR 38.901, the following is used for angles scaling of CDL model to achieved the desired angle spread and mean angle.
	[bookmark: _Toc493104229][bookmark: _Toc20320132][bookmark: _Toc20340155][bookmark: _Toc95330883]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 [1], it was pointed out that the above cannot achieve the desired mean angle and angle spread because 1) the discontinuity between 180° and -180°, 2) changing of mean angle by rotation of angles. To resolve this issue, a two step of angle scaling is proposed in [1], by firstly angle scaling to achieve the desired angle spread, then angle rotation to achieve the desired mean angle.
In [2], it was pointed out that there are still issues using the change proposed by [1]. First issue is that the wrapping function only works for azimuth but not for zenith. The second issue is that the angle spread will not be the desired angle spread, because the angle spread calculated by the proposed model will be

It will not be the desired angle spread, which is

And obviously

A draft CR is proposed in [2] to resolve the above issues, as copied below.
	,                  (7.7-5)
where
,
and






It is obvious that mean angle can be ensured. However, there may be problem on the angle spread. As above, the angle spread will be the following, where  is the scaling factor to ensure the angle spread to be .

If , then

[bookmark: _GoBack]As a result, the angle spread is not the desired one. To resolve this issue, the above model can be changed as

Therefore, we have the following proposal:
Proposal 1: The angles for CDL channel is scaled as below
	,                  (7.7-5)
where
,
and






Conclusions
This contribution provides our views on angle scaling for CDL model, and have the following proposal.
Proposal 1: The angles for CDL channel is scaled as below
	,                  (7.7-5)
where
,
and
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