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1 Introduction
RAN1#72bis and RAN1#73 has agreed on scenarios, antenna configurations and PL models for 3D channel modeling calibration. 

This contribution presents evaluation results derived based upon the agreed working assumption for the 3D channel modeling calibration. 
2 Antenna Gain Pattern with M = 8 and 10
RAN1#72bis has agreed on a working assumption for the antenna modeling for 3D channel modeling calibration. For calibration of the agreed antenna weights, it was FFS in RAN1#72bis agreement to develop weights corresponding to 3GPP antenna pattern in 36.814, for which K = M is used. As shown in the figure, similar patterns to the 36.814 antenna pattern having 10 degree half-power beam-width can be obtained with at least two combinations of parameters, e.g., (M=8, dV = 0.64λ) and (M=10, dV = 0.5λ), with applying the agreed antenna weights and the antenna element pattern. Here, M is the total number of vertical elements and dV is the vertical antenna spacing. For antenna modeling calibration purpose, one of these two combinations can be used as a common assumption among different companies. 
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Figure 1 Two configurations of vertical antenna parameters to obtain the half-power beamwidth of the 36.814 antenna pattern

Observation 1: Vertical antenna configurations of either (M=8, dV = 0.64λ) or (M=10, dV = 0.5λ) can generate the half-power beam width of the 36.814 antenna pattern.
3 Geometry and Coupling Loss (3D-UMa)
This section presents geometry and coupling loss results evaluated with 3D-UMa channel model. In the evaluation, the following is assumed for the currently open issues:
· LOS probability: the same as the ITU-UMa.

· Environment height = 1m, regardless of UE height.

· Height gain α = 0.6.
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Figure 2 Geometry and coupling loss at 1.5m

Figure 2 shows geometry and coupling loss at 1.5m. The plots are obtained by dropping UEs on different floors according to the agreed UE dropping methodology [1], and collecting data for only those UEs at 1.5m. The coupling loss is largest with (M=1, no DT), because the maximum directional gain of the new antenna pattern is smaller (i.e., 8 dBi) than the 36.814 pattern (i.e., 17 dBi). Two antenna patterns with θDT = 102, i.e., (M=10, θDT = 102) and (36.814, θDT = 102), experience similar coupling loss, as their maximum directional gain values are more or less the same. Antenna pattern with (M=10, θDT = 102) achieves the greatest geometry for the 1st floor UEs, among those antenna patterns simulated. It seems that the nulls in the antenna gain pattern generated by (M=10, θDT = 102) have reduced inter-cell interference, as compared to (M=1, no DT). In addition, among those simulated θDT values, θDT = 102 achieves the best geometry, as already found in the evaluation campaign in the previous releases (e.g., in 3GPP LTE Release 10). 
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Figure 3 Geometry and coupling loss with all UEs with height gain = 0.6
Figure 3 shows geometry and coupling loss with all the UEs dropped according to the the agreed UE dropping methodology and with height gain α = 0.6 [1]. The coupling loss becomes worse as compared to Figure 2, because the UEs on the higher floors do not receive as strong power as the UEs on the lower floors especially when steep downtilting is applied (e.g., θDT = 102). As a result, geometry also has become worse as compared to Figure 2. Among the simulated downtilting values, θDT = 102 achieves the best geometry.
4 Geometry and Coupling Loss (3D-UMi)

This section presents geometry and coupling loss results evaluated with 3D-UMa channel model. In the evaluation, the following is assumed for the currently open issues:

· PL for 3D-UMi: 
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Figure 4 Geometry and coupling loss with all UEs with height gain = 0.6

Figure 4 shows geometry and coupling loss with all the UEs dropped according to the the agreed UE dropping methodology and with height gain α = 0.6 [1]. When the new antenna patterns are applied, majority of UEs experience geometry from –5 dB to 25 dB. Meanwhile, when the 36.814 pattern is applied, non-negligible fraction of UEs experience less than -5 dB geometry. The geometry discrepancy between the two different types of patterns may be because the nulls in the new antenna pattern reduce inter-cell interference.
5 Conclusions

This contribution has evaluated coupling loss and geometry according to the agreed working assumption on various configurations. It has been observed that (M=10, 0.5λ spacing) and (M=8, 0.64 λ spacing) can achieve antenna gain patterns having similar beam width as 36.814. It has also been observed that majority of UEs experience geometry from -5 dB to 25 dB with the new antenna pattern, regardless of the downtilt value. 
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