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1 Introduction
The channel modelling ad–hoc meeting in Ljubljana decided to have the reflector discussion on the map–based hybrid method as part of the mechanism to get it included more easily to the study item TR. However, the schedule for the reflector discussion was very challenging. The time was limited to two weeks including the Easter time. In Ljubljana ad–hoc meeting there were two slightly different proposal for the map–based hybrid method; namely proposal [1] from Keysight and proposal [2] from ZTE. The intent was to merge these proposals by the Busan meeting. Unfortunately the cooperation for the merging of two proposals was interrupted due to the known reasons not controllable within 3GPP. Thus the email discussion was severely affected causing that the maturity of the unified method remained inadequate. This, in turn, means that part of the intended email discussion is to be done in the Busan meeting. 
This document proposes a distance dependent function for cluster-wise rms angular spreads for the map–based hybrid channel model. The proposal concerns the step 9 in the text proposal for map–based hybrid [3]. The model offers the interaction types, e.g. reflection, diffraction or scattering, and distances to the interaction points, inherently for deterministic clusters. The cluster–wise rms angular spreads can be modelled using this information. In geometry based stochastic models, like 3GPP 3D [4], these parameters are fixed integer numbers with dependency only on the scenario, except ZSD that is a function of antenna heights and link distances. 
2 Generate Ray Angle Offsets inside Each Cluster
This section defines the method to generate ray angle offsets inside each cluster (Step 9 in [3]).

Cluster–wise rms angular spreads for random clusters are as specified in Step 7 of the stochastic model [4].

Cluster–wise rms angular spreads for deterministic clusters (
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) are determined as follows:

The cluster angle spreads for each cluster are determined based on the path interaction type and distance from the first/last interaction point. The range of angles in azimuth and zenith is approximated by assuming certain spread of scattering points in meters. First the range of angles is calculated as
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where 
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  is the distance to/from the first/last interaction point and its minimum is limited to 2m, and 
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 is a spread of scattering points specified in Table 1. Finally, cluster–wise rms angular spread is approximated as
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Table 1. Spread of scattering points in metres with different interaction types.
	Interaction type
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 (m)

	
	Azimuth
	Zenith

	Wall reflection both azimuth and zenith
	5
	5

	Random object scattering both azimuth and zenith
	2
	2

	Ground reflection both azimuth and zenith
	0
	0

	Corner diffraction for azimuth
	5
	10

	Roof–top diffraction for azimuth
	10
	5

	[Diffuse scattering (wall surface)]
	[20]
	[20]

	[Line-of-sight path]
	[2]
	[2]


3 Rationale for Formulas
In this section the reasoning for the above formulas is presented. 

It is assumed that the scattering points, i.e. the sources of the sub–paths or the rays similar to [4], are located on a surface. In horizontal (azimuth) and vertical (zenith) dimensions the spread of scattering points is described by a parameter Dsc in the unit of metre. The spread Dsc is given in Table 1 for different interaction types and separately for the two dimensions.    

The angular spread results from trigonometry as illustrated by Figure 1. Angle  relates to distance dint and the spread of scattering points Dsc as follows
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By definition AR = 2. Angle AR is then
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Now eq. (1) follows by solving AR. For simplicity it is always assumed that the distance vector from Tx/Rx is orthogonal to the surface, i.e. the angle between the segment of line Dsc and the segment of line dint is 90°. Finally the rms angular spread AS is approximated from angle AR with eq. (2) by utilizing the ray offset angle table 7.3–3 in [4]. There the range of angles is 
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 for rms AS of 1 degree.
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Figure 1 Illustration of determination of angle AR.
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2m scat area: random object, LOS path

5m scat area: wall refl, orthogonal diffr

10m scat area: parallel diffr

20m scat area: diffuse scat


Figure 2. AS values as a function of distance.
4 Conclusion
This contribution has presented a distance dependent cluster–wise rms angular spread for the map–based hybrid model. The proposal utilizes the information of both the interaction type and the distance to/from first/last interaction points that are inherently available for deterministic clusters of the map-based hybrid model. The proposed enhancement increases the model accuracy and realism with a minimal increase of computational complexity.
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