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Introduction
Two phases of calibration of the 3D channel model have been defined in the [1]. First phase metrics included coupling loss, LOS angle, and geometry based on LOS antenna gains.  CDFs of these metrics have been well aligned amongst companies. The second phase of calibration metrics include angular spreads of arrival and departure angles in zenith, port 0 wideband SINR based on subray angles and amplitudes, minimum and maximum channel matrix singular values, and the ratio of channel matrix singular values, and coupling loss based on subpath angles and amplitudes. The distributions of these metrics therefore test large scale parameter generation, path angles of departure, subpath generation and mapping, antenna pattern, and array factor calculations.  As with Phase 1, two scenarios Urban Macro (UMa) and Urban Micro (UMi) are evaluated. Phase 2 also includes two antenna configurations. Configuration 1 consists of four vertically polarized arranged in a two by two array with half wavelength spacing both horizontally. Configuration 2 consists of two columns of 10 slant 45 degree dual-polarized elements. The 10 elements of each polarization are phased and combined to form a narrow beam in elevation steered 12 degrees below the horizon. Larger discrepancies between companies’ results exist relative to Phase 1.
This contribution presents our Phase II channel model calibration results according to the channel model assumption as of the email reflector discussion post RAN1#77.
[bookmark: _Ref169246743]Phase II Calibration Results
Simulations were performed according to the assumptions in [1] and Table 1.

[bookmark: _Ref395300557]Table 1: Additional Simulation Assumptions
	Polarization Modeling
	Model-1

	Wrapping Method
	Geographical

	UE Receive Antenna Patterns
	

Port 0:  Port 1: 



Figure 1 plots the CDF of wideband SINR (geometry) calculated from port 0 where UE attachment is based on maximum port 0 RSRP.  For both UMa and UMi scenarios Configuration 2 has slightly higher wideband SINR.  This can be attributed to the reduction in intercell interference afforded by the electrical downtilt used in Configuration 2.  
Figure 2 is a plot of zenith departure angular spread. As expected the angular spreads are seen to be nearly independent of antenna configuration and the spread in departure angles of the UMi scenario are larger than those of the UMa scenario.  A similar trend is observed in Figure 3  which plots the CDF of the zenith angular spread at the UE.
Figure 4 illustrates the CDF of the ratio of maximum to minimum singular values of the 2 X 4 channel matrix.  Configuration 2 has median singular value ratios on the order of 10 dB smaller than Configuration 1 and is therefore more suited to rank two operation. The interpretation is that the correlation between +/- 45 degree branches is less than what is experienced between vertical elements in Configuration 1.
Figure 5 and Figure 6 show the CDFs of the minimum and maximum channel matrix singular values respectively. Note that in both UMa and UMi configurations, the distributions of singular values are similar with the exception of the largest eigenvalue in Configuration 2 where the UMi distribution is shifted to higher values relative to UMa.
Finally, Figure 7 shows the distributions in coupling loss. Configuration 2 has slightly less coupling loss in UMi relative to Configuration 1. This is due to the increased effective antenna gain of Configuration 2. However the same trend is not observed in UMa.  One explanation could be that the angles of departure are narrowly centered around a portion of the downtilted beam which is away from peak gain whereas in the UMi channel, at least some of the subrays enjoy the increased gain of the narrow beam in elevation.
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Conclusions
This contribution presented Phase II calibration metrics for the 3D Channel Model.
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Figure 
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plots the CDF of wideband SINR 

(geometry) 

calculated

 

from port 0 where UE attachment is based 

on maximum port 0 RSRP.
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