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1. Introduction and Background
Elevation beamforming and FD-MIMO are the promising technologies which can improve system performance by e.g. advanced sectorization schemes or UE-specific elevation beamforming. However, it may also introduce extra interference to neighbouring cells, compared to azimuth beamforming only. So as described in [1], usage scenarios are discussed in this contribution.
2. Considerations on Usage scenarios
In [1], it is recommended ITU channel model [2] as a starting point. In the ITU channel model, there are four mandatory deployment scenarios:

· Indoor hotspot scenario
The key characteristics of indoor hotspot scenario are high user throughput or user density in indoor coverage. Angular spreads both at azimuth and elevation dimensions are relatively larger than other scenarios since it tends to be more scatters, and multipath can be reflected both by the floor and ceiling. Larger angular spreads can result in lower antenna correlation, thus larger diversity and multiplexing gain. However, it is not feasible to deploy large size of antenna arrays in indoor. So it is proposed under high frequency band, indoor hotspot could be further researched for the application of Elevation beamforming and FD-MIMO.
· Urban micro-cell scenario
This scenario focuses on high user densities and traffic loads in city centers and dense urban areas. It is necessary to deploy larger scale antenna arrays to improve the system performance. In addition, angular spreads both at azimuth and elevation dimensions seem to be large since there are tall buildings around the antennas of eNB, which may enable adaptive elevation beamforming control. Hence, urban micro-cell scenario is an important usage scenario for Elevation Beamforming and FD-MIMO.
In the current network, it is difficult to cover UEs in high-rise buildings from outdoor’s eNB, since antenna gain is quite small in the upper sidelobe or mainlobe. This problem can be solved if we can control the Beamforming direction vertically. Therefore, in urban micro-cell scenario, it is recommended that we define the distribution of high-rise buildings and UEs in different levels where UEs are served by outdoor’s eNB.
· Urban macro-cell scenario
This scenario focuses on large cells and continuous coverage, with base station antenna clearly above surrounding building heights.  In this scenario, both UEs in the buildings and outdoors should be considered.
· Rural macro-cell scenario
The key characteristics of this scenario are continuous wide area coverage supporting high speed vehicles. Most buildings in this scenario are very low. There is no evident difference in elevation for UEs in the buildings and outdoors. So we can only consider outdoor UEs. In this scenario, angular spreads both at azimuth and elevation are small. Maybe some strategies, such as advanced sectorization in the vertical domain, can be used.
In addition, there is one optional scenario in the ITU channel model, which is suburban macro-cell scenario. It seems this scenario have similar characteristics with rural macro-cell scenario. So we can choose one from them for the evaluation of Elevation Beamforming and FD-MIMO.
3. Conclusion
In this contribution, some considerations on usage scenarios for UE-specific elevation beamforming and FD-MIMO are discussed. We propose that:
· Four usage scenarios could be considered in the evaluation by priority:
· Urban micro-cell scenario: we should define the distribution of high-rise buildings and UEs in different levels where UEs are served by outdoor’s eNB;
· Urban macro-cell scenario: both UEs in the buildings and outdoors should be considered;
· Rural/Suburban macro-cell scenario: only outdoor UEs would be considered;
· Indoor Hotspot: under high frequency band, indoor hotspot could be further researched;
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