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1. Introduction

One of the objectives of the study [RP-122034] is to: 

· Identify the typical usage scenarios of UE-specific elevation beamforming and FD- MIMO
The discussion of RAN1 #72 has agreed that 3D beamforming will focus on UMi with outdoor/indoor UEs with multi-floor indoor UE dropping and UMa with outdoor/indoor UEs with single-floor/multi-floor UE dropping. Indoor hotspot and rural scenarios have been agreed to have the second priority. 

Some details need to be further clarified, as follows:

· 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

Therefore in this contribution we provide some views for the UE and building dropping model, i.e., extend the dropping from horizontal plane only [5][6] to 3D dropping. 
2. 3D UE Distribution Scenarios

Most urban scenarios contain a mixture of skyscrapers, office buildings and residential buildings, with some UEs located at ground level and others distributed at various heights in buildings, as shown in figure 1. The height of urban buildings varies significantly from city to city. Taking Shanghai as example, more than 80% of buildings are higher than 6 floors (about 20 meters). For the central business district, the average building height is about 200 meters. The outdoor environment is typically an Urban Micro scenario. During working hours, the users can be regarded as roughly uniformly distributed in the office buildings. On the other hand, outside working hours the users are more typically uniformly distributed in the residential buildings.
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Figure 1.  Typical urban scenarios
Our companion paper [8] shows some simulation results which could be impacted by some aspects of 3D UE distribution.  
Some potential UE dropping scenarios are as follows:
Scenario 1: Conventional 2D outdoor UE dropping

In this scenario all UEs are dropped outdoors uniformly in the horizontal plane with 0 metre elevation height, as shown in Figure 2. This conventional 2D UE dropping method will provide a benchmark for 2D and 3D channel modelling and mainly focus on outdoor coverage.
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Figure 2.  UE distribution in horizontal dimension in the reference Scenario 1
Scenario 2: 3D indoor UE dropping
All indoor UEs are dropped uniformly in the vertical dimension and constrained within a cylinder-shaped building. The building height and radius are given in Figure 3. The building distribution is uniform in the horizontal plane. The minimum distance between the buildings and the eNodeB is 50m or larger and determined by the radius of building R. The building dropping density per cell is FFS. 
The UE distributions in the vertical and horizontal dimensions in this scenario are illustrated in Figure 3 and Figure 4 respectively. 3D intra-site and inter-site interference should be considered in this scenario to investigate 3D beam coordination. 
In summary, 3D indoor UE dropping should consider the following factors:

1) The distribution and density of buildings in the cell
a) uniform building dropping in the cell  

b) the density of buildings per cell is FFS

c) the minimum distance between adjacent buildings 
2) The shape of the building 
a) for simplicity, cylinder model is recommended

b) The height of a building (H) or the number of floors is FFS
c) The radius  of a building (R) is FFS
3) Distribution of indoor UEs in both horizontal and vertical dimensions;
a) each UE is uniformly allocated to a given floor and also uniformly dropped within the floor
4)   The percentages of indoor/outdoor UEs
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Figure 3.  UE distribution in vertical dimension 
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Figure 4.  UE distribution in horizontal dimension 

3. Effect of Dropping UEs in 3D on the Channel Model
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Figure 5. Dropping UEs in 3D affect 3D channel parameters generation
Dropping UEs in 3D obviously affects the 3D channel parameters, and this can have significant potential impact on system performance [7-8].

In the example shown in Figure 5, user1 is located on ground level, while user2 and user3 are located inside a building at different elevation heights. With the introduction of elevation height for user2 and user3, the vertical angles of arrival (
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where 
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is the location of user n.
The distance between the BS and the users in buildings, user2 and, user3, (
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) can be significantly dependent on the vertical dropping position of the UEs: 
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Thus introducing 3D UE dropping will impact angles of departure/arrival and the distance between UE and BS, and consequently has the potential to lead to significant changes in the channel. 
4. Conclusions
This contribution has discussed the 3D dropping pattern for UEs and proposed several 3D scenarios. It is proposed that
· Both horizontal and vertical dropping of UEs should be modeled in the system level evaluations. 
· The 3D indoor UE dropping model should consider the distribution and density of building, the shape of a building, the distribution of indoor UEs within a building, and the percentage of indoor/outdoor UEs.
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