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1. Introduction
In the 3D channel model discussion [1], it was agreed that the UMa scenario with one high rise building per sector and 300 m ISD will be used to model the dense urban environment where users can be located in a skyscraper and still be served by the outdoor macro cell. Unlike the UMa or UMi low rise scenario in which the building itself is not explicitly modelled, in the high rise scenario the skyscrapers are explicitly modelled. Thus, the indoor UEs in the high rise buildings are dropped within the high rise building instead of being evenly distributed in the cell. For enabling realistic UE dropping, the building itself needs to be modelled for the proposed scenario. Other than UE dropping, we believe other factors should also be taken into account to meet the motivation of this scenario. In this contribution, we discuss the modelling of the vertical UE movement inside the high rise scenario. We note that 3D UE movement has been proposed in the past for UMa/UMi [3].
2 UE movement in the high rise building
One typical difference in the high rise building scenario compared with the low rise building scenario is that the high rise building is often equipped with high speed elevators. Figure 1 is a picture of the Shanghai Jingmao Tower. It is equipped with elevators which move at the speed of 9.1 m/s (roughly 33 km/h) in order to transport passengers from the ground floor to the top floor within 45 s (this is an indispensible experience offered by most of the high rise buildings). 
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Figure 1: Shanghai Jingmao Tower, 88 floors, elevator speed 9.1 m/s (roughly 33 km/h).
It is desirable to maintain the communication quality while users are in the high speed elevators. This usage scenario is modeled as follows. We introduce a UE movement at 0 or 180 degree zenith angle as shown in Figure 2 with the vertical UE speed set to 30 km/h and the horizontal UE speed to 3 km/h. Unlike high rise buildings, it is usually unnecessary to equip low rise buildings with high speed elevators. Thus, it should be sufficient that UE movement is only modeled on the horizontal plane for the low rise building scenario.
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Figure 2: 3D UE movement in the high rise scenario.
Proposal: X%, with X>0, of high rise indoor UEs have 30 km/h moving speed in the vertical dimension. The vertical moving direction is randomly chosen to be either 0 degree or 180 degree zenith angle with equal probability. The rest (100-X)% of the high rise indoor UEs only move in the horizontal plane. 
3 Conclusion
In this contribution, we discuss the need to model vertical UE movement in the high rise scenario. We believe medium speed vertical movement such as 30 km/h is typically experienced in high rise buildings. Since one high rise building per cell is required in the simulations, the proposed vertical UE movement modelling is needed in the simulations to match reality. In order to fully understand the FD-MIMO performance in the high rise scenario, we propose to adopt the proposal in Section 2 of this contribution in the 3D channel model TR.
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