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1 Introduction
It recently draws much attention to explore the full MIMO capability by employing a two-dimensional antenna array or a one-dimensional array with much more antennas than eight [1]. For example, UE-specific elevation beamforming on the vertical dimension of the two-dimensional array is considered for further concentrating the transmit energy and reducing the interference leakage to the neighbouring cells. In this contribution we list several scenarios that benefit from such advanced MIMO technologies. In a companion contribution [2], necessary additions and revisions to the existing simulation methodologies are listed, with which the performance advantage of 3D/FD MIMO can be evaluated.
2 FD/3D MIMO scenarios
1) FD/3D-MIMO Scenario A
Similarly to MIMO scenario A [3] and CoMP scenario 1 [4], homogeneous network is one important scenario for evaluating the benefits of 3D/FD MIMO. We believe most of the network parameters of MIMO scenario A can be reused. It is noticed that the cell radius is much greater than the eNB height and the UE elevation usually varies only within a small range e.g. 30 meters. This may lead to a small range for the UE-specific elevation beamforming angle. So, smaller cell radiuses such as 200 meters may also be checked, where the dynamic range of UE-specific elevation angle increases.
2) FD-MIMO Scenario B
Similarly to MIMO scenario B, heterogeneous network is considered. The Macro eNB may be equipped with 2D/FD antenna array and the Pico eNB can be equipped with only conventional 1D antenna array. We can further split this into B1 which doesn’t have coordination among Macro and Pico and B2 which has coordination among Macro and Pico.
3) FD-MIMO Scenario C
This scenario is also designed for heterogeneous network. Different from scenario B, 2D/FD antenna array is mounted on the Pico eNB. And two variants C1 and C2 can be defined either according to whether the Macro cell and Pico cell has coordination or not, or according to whether the Macro cell and Pico cell are working on the same carrier frequency or not.
4) Antenna configurations for each scenarios
The 2D antenna array has one more dimension of freedom to define the linear array. [2] lists several possible configurations of 2D antenna array. The final antenna configuration would require operators’ input.

5) Number of UE per cell for scenario A
With 3D/FD MIMO, it’s feasible that the total MU-MIMO rank goes far beyond 4 due to increased spatial separation among UEs. Figure 1 illustrates the probability distribution function of the paired UE number where eNB was equipped with a 64-element linear antenna array. Thus it may be worth considering more than 10 UEs per cell in scenario A due to the increased amount of capacity.
Proposal 1: Similarly to DL MIMO SI [3], scenario A/B/C can be defined assuming both homogeneous network and heterogeneous network. Some parameters such as cell radius and number of UEs per cell can be adjusted in order to study the benefits of 3D/FD MIMO.
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Figure 1, PDF of paired UE numbers where eNB has a linear array with 64 antennas.
3 3D user distribution
In DL MIMO WI, it is considered that 80% UEs can be located indoor. In reality those indoor UEs are highly likely to be distributed among different floors of the single building. In order to study the benefit of 3D beamforming, the vertical distribution of indoor UEs may be modeled.  One simple way to model this is to assume that each indoor UE is randomly assigned to one of the floors. And the floor height is added to the UE’s effective height as shown in Figure 2.
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Figure 2, Model of vertical position of indoor UEs.
Proposal 2: The 3D UE distribution can be modeled. One simple way is to assign a floor index to each indoor UE and include the floor height to the UE’s effective height.
3 Conclusions
In this contribution, we briefly discussed the possible scenarios for studying the benefits of 3D/FD MIMO. Those scenarios are inherited from DL MIMO or DL CoMP with some parameter adjustments such as cell radius and number of UEs per cell. Each scenario can have its specific antenna configurations as listed in [2]. In addition, 3D UE distribution can be considered to increase the variation of UE specific elevation.
We recapped the two proposals below:
Proposal 1: Similarly to DL MIMO SI [3], scenario A/B/C can be defined assuming both homogeneous network and heterogeneous network. Some parameters such as cell radius and number of UEs per cell can be adjusted in order to study the benefits of 3D/FD MIMO.
Proposal 2: The 3D UE distribution can be modeled. One simple way is to assign a floor index to each indoor UE and include the floor height to the UE’s effective height.
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