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1. Introduction
In RAN1#72 meeting, scenarios for elevation beamforming and FD-MIMO were discussed and the following agreement was made [1]:

	Agreement: 

· Urban Micro cell with high (outdoor/indoor) UE density
· Base station is below surrounding buildings
· Multi-floor UE dropping in buildings modelled
· Urban Macro cell with high (outdoor/indoor) UE density
· Base station is above surrounding buildings
· Consider two options for indoor UE: single-floor indoor UE and multi-floor indoor UE modelling
· Models taking multi-floor indoor UE into account should be developed
· Second priority
· Indoor hotspot with high UE density
· Focus on single-floor scenario.
· Rural scenario
· Outdoor/Indoor user dropping: 
· x% outdoor UEs on a fixed height on the ground plane
· y% indoor UEs on different floors
· x+y = 100.
· Outdoor user dropping:
· Users are dropped on a fixed height on the ground plane.
· FFS Users are dropped on a fixed height on a hilly terrain.

· Indoor user dropping:
· 3D Locations of UEs are related to building locations and heights. 
· Details of building dropping modeling for UE dropping

· Details such as floor height, building location/height distribution needed

· Macro-pico scenarios for Hetnet FFS

· Azimuth-adaptable or (Azimuth+Elevation)-adaptable antennas for Macro/Pico.

· Pico: outdoor only or indoor/outdoor mix
 


In this contribution, we further discuss detailed deployment scenarios for the 3D-channel study. Our view on antenna configurations is separately discussed in a companion contribution [2].
2. Deployment scenarios
Based on the agreement above, we further suggest following four deployment scenarios identified for 3D-channel studies. Here, we first suggest to use a common assumption on indoor/outdoor UE ratios applied for all the scenarios, to minimize the number of simulations.
Proposal 1:  For all evaluation scenarios, one indoor/outdoor UE dropping ratio is identified, e.g., 20% outdoor UEs with 1.5m height on the ground plane, and 80% indoor UEs on different floors.

For indoor UEs on different floors, the corresponding building generation is FFS, and one possible method is described in our companion contribution [3].

2.1. Homogeneous network
The first scenario is a conventional homogeneous network with urban Macro cells. Specifically, 19 urban Macro cells with 500m ISD can be identified, and each cell has 3 sectors. Each sector antenna is above surrounding buildings, and it is (Azimuth+Elevation)-adaptable with 25m height, to be used for elevation beamforming and FD-MIMO. Detailed channel modeling is separately discussed in [3]. Summarizing, the key feature of the first scenario can be described as follows:

Scenario 1:  Homogeneous network with 19 urban Macro cells (500m ISD), each having 3 sectors
· Each sector antenna is (Azimuth+Elevation)-adaptable, with 25m height, above surrounding buildings
The second scenario is similar to the first scenario. The only difference is with urban Micro cells where each sector antenna is below surronding buildings according to the agreement. This means the second scenario is also identified to be used for elevation beamforming and FD-MIMO with (Azimuth+Elevation)-adaptable sector antennas, but the antenna height is lower, e.g., 10m, than that for the first scenario.
Scenario 2:  Homogeneous network with 19 urban Micro cells (200m ISD), each having 3 sectors
· Each sector antenna is (Azimuth+Elevation)-adaptable, with 10m height, below surrounding buildings
Since Scenarios 1 and 2 have a lot in common, we are open to further down-select only one homogeneous case, e.g., only choosing Scenario 2 as a representative homogeneous environment. However, our preference is to keep both homogeneous scenarios since the antenna height difference (above/below surronding buildings) is regarded as one of important factors for 3D-channel studies.

2.2. Heterogeneous network
The third scenario is a heterogeneous network where urban Macro cells and Micro cells are mixed. For the heterogeneous environment, we suggest 19 urban Macro cells (500m ISD) each having 3 sectors, and 4 urban Micro cells within each sector, as was done in Rel-11. Each urban Macro sector antenna is (Azimuth+Elevation)-adaptable, with 25m height, above surrounding buildings, which we expect would not be so controversial. However, for each urban Micro sector antenna, it should be decided whether each antenna is (Azimuth+Elevation)-adaptable or Azimuth-adaptable only. We are open for both options since there is a cost-and-performance tradeoff between them, and it can be determined according to the practicality in implementation of such low-power urban Micro sector antenna. For example, unless an urban Micro cell is deployed at a hotzone area, only a few antenna elements are desired to be employed at the urban Micro cell considering the cost-effectiveness, and they would be better to be implemented in a horizontal direction such that they are only Azimuth-adaptable.

Even though each low-power node is assumed to have only Azimuth-adaptable antenna, it is still of importance as an evaluation scenario in 3D studies.  It is because each Macro “(Azimuth+Elevation)-adaptable” antenna can still be utilized with UE-specific 3D beamforming or FD-MIMO, considering/avoiding such low-power Azimuth-adaptable antennas’ beam directions.  Thus, the heterogeneous environment is desired to be investigated as a separate evaluation scenario, which will provide abundant usage cases and potential gains from taking 3D-channel characteristics into account, compared to homogeneous cases.
Scenario 3:  Heterogeneous network with 19 urban Macro cells (500m ISD) each having 3 sectors, and 4 urban Micro cells within each sector
· Each urban Macro sector antenna is (Azimuth+Elevation)-adaptable, with 25m height, above surrounding buildings.

· Each urban Micro antenna is Azimuth-adaptable (or also (Azimuth+Elevation)-adaptable), with 10m height, below surrounding buildings.

Note that the channel model developed for Scenarios 1 and 2 can be straighforwardly reused for this heterogeneous case, including pathloss, shadow fading, and fast fading.
2.3. Indoor hotspot and rural scenario
Other second-priority scenarios are indoor hotspot and rural scenario for the 3D channel study. Our view is that a rural scenario is desired to be excluded for initial evaluation campaigns considering the simulation load. An indoor hotspot scenario, however, is worthwhile to be investigated, considering various practical use cases such as station, subway, museum, concert/banqueting/sports/exhibition hall, and office [4]. An additional benefit from this indoor scenario (or isolated single-cell scenario) is to make the simulation time much faster than the other interference-limited scenarios, in consideration of heavier burden to include elevation beam factors into the simulation for this study. It means it would help to investigate a pure performance gain from adding elevation beams, which can also be used for further performance comparisons among techniques for elevation beamforming and FD-MIMO.
3. Conclusion
In this contribution we discussed deployment scenarios for elevation beamforming and FD-MIMO. The following proposal and suggested scenarios were given based on the discussion:
Proposal 1:  For all evaluation scenarios, one indoor/outdoor UE dropping ratio is identified, e.g., 20% outdoor UEs with 1.5m height on the ground plane, and 80% indoor UEs on different floors.

Scenario 1:  Homogeneous network with 19 urban Macro cells (500m ISD), each having 3 sectors
· Each sector antenna is (Azimuth+Elevation)-adaptable, with 25m height, above surrounding buildings
Scenario 2:  Homogeneous network with 19 urban Micro cells (200m ISD), each having 3 sectors
· Each sector antenna is (Azimuth+Elevation)-adaptable, with 10m height, below surrounding buildings
Scenario 3:  Heterogeneous network with 19 urban Macro cells (500m ISD) each having 3 sectors, and 4 urban Micro cells within each sector
· Each urban Macro sector antenna is (Azimuth+Elevation)-adaptable, with 25m height, above surrounding buildings.

· Each urban Micro antenna is Azimuth-adaptable (or also (Azimuth+Elevation)-adaptable), with 10m height, below surrounding buildings.

Scenario 4:  Indoor hotspot

· TBD (second priority)
______________________________________________________________________
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