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1 Introduction
RAN1#72bis 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 Comparison with the 36.814 Antenna Pattern
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 beamwidth of the 36.814 antenna pattern.
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Figure 2 User Geometry when all the UEs are dropped on the ground (floor)

Figure 2 shows the user geometry with the different antenna patterns, when all the UEs are dropped on the ground (floor), with 20%/80% outdoor/indoor split and 12-degree antenna downtilting. With the new antenna patterns, 75%ile or above UEs achieve higher geometry, partly because of the larger front-back ratio 30 dB as compared to the 20 dB used for 36.814 antenna pattern. It is also noted that the 75%ile or below UEs achieve smaller geometry, seemingly because of the ripples in the new antenna patterns. Finally, it is noted that both of (M=8, dV = 0.64λ) and (M=10, dV = 0.5λ) vertical antenna configurations achieve similar geometry. 
Observation 2: The ripples and the larger front-back ratio of the new antenna patterns result in different geometry than the 36.814 antenna pattern, when all the UEs are dropped on the ground (floor). Two new antenna patterns of (M=8, dV = 0.64λ) and (M=10, dV = 0.5λ) generate almost identical user geometry.
3 Impacts of Height-Dependent PL on Geometry
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Figure 3 User Geometry on the 8th floor with 12 degree downtilting and (K=M=8, dV = 0.64λ)
When electrical antenna downtilting is applied, higher floor UEs may experience smaller antenna gains, which results in smaller user geometry. For example, as shown in Figure 3, the user geometry on the 8th floor is significantly worse than the user geometry on the first floor, when antenna downtilting of 12 degrees is applied. In addition, it is also observed that the aggressive height gain value of α = 1.5 dB/m results in worse geometry than any other height gain values. The reason is because with α = 1.5 dB/m, the ITU NLOS PL gets soon be smaller than the ITU LOS PL as UE height increases (as shown in Figure 4), and the ITU LOS PL is being used instead of ITU NLOS PL even if a UE is NLOS state. In this case, the signal power stops increase because the PL lower bound of ITU LOS PL is already reached, but the interference power can still increase as UE height increases, which results in worse geometry. 
Observation 3: With 12 degree electrical downtilting, the geometry difference of the UEs on the first and the top floors is as large as 10 dBs. In particular, height gain factor of α = 1.5 dB/m results in significantly worse user geometry than the other values of height gain factors. 
As it does not make much sense that an NLOS UE experiences free-space PL (LOS) exponent of 2, the use of LOS PL in place of NLOS PL should be applied only in the exceptional situations for very few NLOS UEs, e.g., UEs on the top floors with short BS-UE distances. However, As shown in Figure 4, with height gain factor of α = 1.5 dB/m, the LOS PL will be used in place of NLOS PL for 8th floor UEs, as large as 500m BS-UE distance. More detailed analysis can be found in our companion paper [1].
Observation 4: When height gain factor of α = 1.5 dB/m is used with the PL working assumption in RAN1#72bis, 8th floor UEs experiences free-space pathloss exponent of 2 up to 500m BS-UE distance, even if the UEs are in NLOS state. 
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Figure 4 3D UMa NLOS PL with different modelling methods of height gains
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Figure 5 User Geometry with α=0.6, downtilting angles of 10, 11, 12 degrees, (M=8, dV = 0.64λ)
Figure 5 shows user geometry on 1st and 8th floors when 10, 11 and 12 degree electrical downtilting is applied. When downtilting angle is 10 or 11 degrees, the user geometry on the 8th floor significantly improves over the case where downtilting angle is 12 degrees, as now most of the 8th floor UEs experience reasonably good antenna gain. It is also noted that the geometry degradation for the 1st floor UEs is marginal even if slightly smaller downtilt angle is used. 
Observation 5: When 10 or 11 degrees are selected for the electrical downtilting angle, the geometry difference of the UEs on the first and the top floors is within 2 dBs. 
4 Conclusions

This contribution has evaluated geometry according to the agreed working assumption on various configurations and made the following observations:
Observation 1: Vertical antenna configurations of either (M=8, dV = 0.64λ) or (M=10, dV = 0.5λ) can generate the half-power beamwidth of the 36.814 antenna pattern.
Observation 2: The ripples and the larger front-back ratio of the new antenna patterns result in different geometry than the 36.814 antenna pattern, when all the UEs are dropped on the ground (floor). Two new antenna patterns of (M=8, dV = 0.64λ) and (M=10, dV = 0.5λ) generate almost identical user geometry.
Observation 3: With 12 degree electrical downtilting, the geometry difference of the UEs on the first and the top floors is as large as 10 dBs. In particular, height gain factor of α = 1.5 dB/m results in significantly worse geometry than the other values of height gain factors. 

Observation 4: When height gain factor of α = 1.5 dB/m is used with the PL working assumption in RAN1#72bis, 8th floor UEs experiences free-space pathloss exponent of 2 up to 500m, even if the UEs are in NLOS state. 
Observation 5: When 10 or 11 degrees are selected for the electrical downtilting angle, the geometry difference of the UEs on the first and the top floors is within 2 dBs. 
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