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Discussion and Decision
1 Introduction

As part of the first step, one of objectives of the WI [1] is to define a set of representative deployment scenarios, as necessary to support the evaluations. In this contribution, some considerations on the scenarios and UE distribution model are provided. The AAS applications that have been identified during the Study phase are the baseline for this contribution. 
2 Discussion

During the study item phase of AAS, feasibilities studies have focused on simpler system configurations. Three different AAS base station classes have been identified and preliminary co-existence scenarios between two AAS BS classes have been identified (Section 5.2.2 of [2]):

· Macro AAS BS with Macro AAS BS, and 

· Macro AAS BS with legacy BS

Separately, several application types have also been listed in Section 5.1 of [2]. There have not been any discussions on incorporating these or prioritized application(s) with the co-existence scenarios. In this section, we attempt to list the necessary steps and different considerations.

On the application types, we have:

· Tilt and radiation pattern control,

· MIMO: 2D/3D Beam forming, Diversity and Spatial multiplexing, and

· Frequency specific antenna behaviors.

Diversity and spatial multiplexing is already part of the legacy operations and can be achieved with non-AAS implementation. Frequency specific antenna behaviors can be considered more network implementation aspects which would not affect the RF requirements in a direct manner. Beam forming is the central use case of AAS BS deployments. 

2.1 Deployment Scenarios Assumptions 
In this section, we presume that 2D and 3D beam forming are the main deployment use cases for BS with AAS. Hence, such application scenarios should be considered and modeled as close as possible in RAN4 evaluations. Next, we provide some input on the following:
· 2D and 3D UE Distributions

· 3D UE Distribution Channel model

2D and 3D UE Distributions:
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. 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. 
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.

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 1. 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 1: 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 2 and Figure 3 respectively. 
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Figure 2: UE distribution in vertical dimension 
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Figure 3: UE distribution in horizontal dimension 
3D Channel Model:

As is the case in numerous other RAN4 evaluations, UEs placement has significant impact on the beam that needs to be formed by the AAS BS which has significant impact on the power level transmitted. Therefore, for correct representation of the RF impacts, the channel model or path loss model for these 3D UE dropping are needed. 
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Figure 4: 3D Channel Paths
In the example shown in Figure 4, UE1 is located on ground level, while UE2 and UE3 are located inside a building at different elevation heights. With the introduction of elevation height for UE2 and UE3, the vertical angles of arrival (
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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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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. 

3 Conclusion
In this contribution, we have considered the different application types identified during the study phase and provided our recommendation that 2D and 3D beam forming should be the representative deployment scenarios for BS with AAS. In addition, a corresponding 2D/3D UE placement model and channel path model is also proposed to be used during RAN4 evaluations.
Proposal 1: 2D and 3D Beam forming to be agreed as the representative deployment scenarios for BS AAS.

Proposal 2: 2D and 3D UE placement and channel path model as proposed above to be considered. 
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