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1 Introduction
In RAN1#73 [1], good progress was made in 3D channel modelling, especially in defining the calibration cases. Although we expect major efforts in RAN1 #74 will be spent on finalizing the remaining details of the large scale parameters modelling and the first phase calibration of large scale coupling loss and geometry, we would like to report some preliminary capacity results for the second phase calibration in this contribution based on the agreements in previous meetings.
2 Baseline Tilting Values
Several tilting values are defined in the first phase calibration in order to check the correctness of the implementation of vertical antenna patterns in coupling loss calculation. As we show in [2], different tilting values have large impact on coupling loss and geometry distribution, especially when the vertical antenna pattern is realistically modelled with side lobes and nulls. However, it is preferred to have single tilting value for the baseline of phase two simulation in order to save simulation time, especially when assuming that companies have implemented the vertical antenna pattern correctly after phase one calibration. Our goal in this section is to suggest one single tilting value for the second phase simulation. In order to obtain that tilting value, we tested all the possible tilting values for the full elevation of departure (EoD) range in 3D UMa and 3D UMi scenarios. Figure 1 and Figure 2 show the EoD distribution of the LoS direction of all UEs for UMa and UMi scenarios respectively. For UMa where eNB is higher than the highest buildings, the EoD is mostly distributed within [90, 125] degrees. On the other hand for UMi where eNB could be lower than the surrounding buildings, the EoD is roughly distributed within [60, 130] degrees. 
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Figure 1: EoD distribution for all UEs in 3D UMa scenario
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Figure 2: EoD distribution for all UEs in 3D UMi scenario
In order to find the best tilting value for the baseline simulation, we consider the same tilting values at all the eNBs in the simulated network and collect the cell edge (%5-ile) geometry. Since geometry usually has direct relationship with SU-MIMO capacity, the baseline should have the best cell edge geometry. Additionally, a good baseline can guarantee that the reported elevation beamforming gain to be reasonable. Figure 3 shows the cell edge geometry for tilting value from 90 to 125 degrees with 1 degree granularity in UMa scenario. It can be seen that 102 degree tilting value results in highest cell edge geometry. Moreover, as it can be observed from Figure 3, different tilting values can result in large difference in cell edge geometry, e.g. -7dB in 117 degree and -2dB in 102 degree. 
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Figure 3: Cell edge (%5-ile) geometry with different electrical tilting value in UMa scenario
We repeated the same simulation for UMi for a tilting range between 60 and 130 degrees. The results can be found in Figure 4. One interesting finding is that it seems that 102 degree is also the best tilting value for UMi in terms of cell edge geometry. As a summary, we have the following observation:
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Figure 4: Cell edge (%5-ile) geometry with different electrical tilting value in UMi scenario
Observation 1: 102 degree cell common tilting results in best cell edge geometry for both UMa and UMi.
Based on this observation, we propose:

Proposal: For comparison, use 102 degree downtilt as baseline for elevation beamforming studies in the second phase simulation.
3 Preliminary Throughput Results
After defining the baseline in Section 2, we are able to evaluate the potential throughput gain of elevation beamforming. It can be observed in geometry simulations that the elevation beamforming can impact both UE association and data transmission. In order to simplify the preliminary studies, we simply assume the cell association is the same as baseline. That is, UE is associated with the strongest eNB assuming all eNBs have 102 degree downtlit value. Then we focus on the improvement on data transmission by elevation beamforming. We start from the simplest simulation settings of full buffer traffic and SU-MIMO. In addition to wideband CSI feedback for the horizontal CSI reporting, UE needs to report additional information in order to assist eNB to adjust electrical downtilt for each UE individually. Ideal feedback on this additional CSI is assumed i.e. UE can feedback wideband EoD in very fine granularity without error. Table 1 gives the preliminary throughput results for UMa and UMi scenarios. It can be seen that UE specific tilting can improve cell edge throughput by 66% and 84% for UMa and UMi respectively. Furthermore, it can also improve cell average throughput by 5% and 2% for UMa and UMi respectively. Thus we have observation 2:
Table 1: Preliminary throughput gain of elevation beamforming, M=10 (0.5λ), ||||->||, SU-MIMO, full buffer
	
	3D UMa
	3D UMi

	
	Cell Edge Throughput (bps/Hz)
	Cell Average Throughput (bps/Hz)
	Cell Edge Throughput (bps/Hz)
	Cell Average Throughput (bps/Hz)

	Baseline, cell common 102 tilting
	0.047(100%)
	1.9(100%)
	0.033(100%)
	1.85(100%)

	UE specific tilting
	0.079(166%)
	1.995(105%)
	0.061(184%)
	1.9(102.4)


Observation 2: Our preliminary results show that significant cell edge throughput gain can be achieved in both UMa and UMi.
4 Conclusion
In this contribution, we first collect the EoD statistics for both UMa and UMi scenarios. Based on the collected statistics, the EoD for UMa seems to be in the range of 90 to 125 degrees. For UMi, the EoD range is larger and varies between 60 to 130 degrees due to the lower eNB height and smaller cell size compared to UMa. In order to select one single tilting value for the second phase baseline, we further studied the relationship between cell edge geometry and tilting value assuming the same tilting value is applied to all the eNBs in the network. It is interesting to find that 102 degree results in highest cell edge geometry for both UMa and UMi. Since cell edge geometry is an important indicator for cell edge throughput, we would like to suggest using 102 degree for the base line simulation in the second phase. Additionally, we report preliminary throughput gain of elevation beamforming compared with the baseline. From our preliminary results, we show that significant cell edge throughput gain can be achieved using elevation beamforming. To recap, we have below observations and proposal:
Observation 1: 102 degree cell common tilting result in best cell edge geometry for both UMa and UMi.
Observation 2: Our preliminary results show that significant cell edge throughput gain can be achieved in both UMa and UMi.
Proposal: For comparison, use 102 degree downtilt as baseline for elevation beamforming studies in the second phase simulation.
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