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1 Introduction

From previous discussions of how companies are implementing the Spatial Channel Models as specified in the TR [1], it is clear that different assumptions are being made.  These differences ultimately show up as shifts in the Round Robin throughput curves, and make it difficult to compare results and have likely led to improper conclusions.   
This contribution adds to the channel model discussion in [2] and provides additional details on some assumptions for the spatial models that are missing from the TR.  These assumptions have been used to obtain alignment between companies as discussed below.  In addition, some benchmark values for V/H ratio and correlation are given to assist others in alignment with these models.  

2 Polarized Antennas
Polarized BS antennas are specified in the TR to be an “X” configuration, which is a ± 45° slant when viewed from the broadside direction, i.e. at an Angle of Departure (AoD) of zero degrees.  For simplicity, this antenna configuration can be interpreted as an ideal dipole with isotropic gain and subject to a foreshortening of the slanted radiating element, which is observed as a function of the AoD.  This foreshortening with AoD is a typical dipole behaviour and is a source of power variation in the channel model.  The effective antenna pattern for this antenna is illustrated in Figure 1.  
Since the Spatial Channel specifies the AoDs for each path leaving the Base Station, this model enables both a specific antenna correlation and a power coupling that is different in each polarization.  
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Figure 1, Simplified X antenna gain assumption (a) Linear gain (b) dB gain
For the “X” cross polarized base station antennas in this simple model, paths that have an AoD of close to ±90° will have a greatly diminished horizontal component as shown in Figure 1.  The SCME Urban Macro model is a case in point, because the AoDs are all close to 90° as illustrated in Figure 2.  In Figure 3, the geometry of the “X” antenna can be seen with a front view, top view and side view, as a means to help visualize the antenna’s polarization characteristics.  

When the SCME Urban Macro model is used with the “X” BS antenna, two specific effects are observed.  

1. The effective radiation observed in space for each of the paths is close to that of the side view, being dominated by the vertical polarization.  Therefore a significant change is observed in the vertical to horizontal power ratios for such paths.   

2. The SCME Urban Macro model will observe very high correlation between BS antennas because both BS antennas are approximately co-located and signals appear primarily vertically polarized due to the approximate 90 degree AoDs with small variations due to the low angle spread.  
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Figure 2, SCME Urban Macro departure angles affecting the power before normalization
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Figure 3, Front View (X), Top View (-) and Side View (|) of the “X” cross polarized BS antenna
For a given channel model, a constant unit power will be presented to the test volume after normalization, although the proportion of V & H power may be different for every path.  The V/H ratio is a useful parameter to observe in the channel model.  
3 Benchmarking Values
In the following two tables, some specific values for the SCME Urban Macro and Urban Micro model are given to facilitate checking the implementation of the model.  From these results it is clear that the Urban Macro model emphasizes the vertical component of the channel and has a very high correlation between transmitter elements, producing a difficult channel for MIMO.  The Urban Micro model is closely balanced in polarization and has similar correlation between transmitter elements.

To establish a reference level, the channel model power is normalized after the complete channel is generated, which includes the XPR and BS antennas effects so that the test devices are evaluated based on the total power available in the test volume.

Table 1, SCME Urban Macro Channel Model
	Urban Macro
“X” BS antenna
	V/H ratio (dB)
	Vertical BS Correlation Magnitude
	Horizontal BS Correlation Magnitude

	Path 1
	8.34 
	0.99
	0.73

	Path 3
	8.0
	0.99
	0.60

	Composite (all 6 paths combined)
	8.14
	0.99
	0.64


Table 2, SCME Urban Micro Channel Model

	Urban Micro
“X” BS antenna
	V/H ratio (dB)
	Vertical BS Correlation Magnitude
	Horizontal BS Correlation Magnitude

	Path 1
	0.07 
	0.78
	0.77

	Path 3
	3.0
	0.90
	0.51

	Composite
(all 6 paths combined)
	0.83
	0.82
	0.70


4 Conclusion

With the simple “X” slant 45° BS antenna definition given above, the effects of the Spatial Channel Models can be seen, affecting both correlation and polarized powers.  

After normalization, a constant unit power will be present in the test volume, having the specific spatial, temporal, correlation, XPR, and Polarization properties as defined by the given channel model.  
This contribution has presented a simple model for the “X” BS antenna that is documented and includes benchmark values for Polarized Powers, Correlation, and Gain.   

Based on these details, multiple companies have aligned on the channel models.
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