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1. Introduction

A SID on 3D-channel model for elevation beamforming and FD-MIMO is agreed in RAN # 58 meeting [1]. The scenarios for UE-specific elevation beamforming and FD-MIMO are discussed in RAN1#72 meeting and the following agreements are achieved [2].
· 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

It is agreed that the first priority of the scenarios is urban area with high UE density, which is also the preferred deployment scenarios for Pico in HetNet. So it is quite clear that the technology of UE-specific elevation beamforming and FD-MIMO and Picocell will coexist in the real world. This contribution discusses about the feature of antenna for Macro/Pico in HetNet scenarios. 
2. Feature of antenna for Macro/Pico
HetNet will be a popular trend in the future network development. For Macrocell, when it is deployed with Picocell, it is more likely in the scenario of urban area with high UE density. This scenario happens to be the first choice for the technology of UE-specific elevation beamforming and FD-MIMO. So it is inevitable that Macrocell has the ability of elevation adaptation in Heterogeneous network. 

In Heterogeneous network, Macrocell and Picocell should be deployed with great coordination strategy, so that the whole network can achieve a satisfying performance. With the feature of both Azimuth-adaptable and Elevation-adaptable antennas, Picocell can have better coordination with Macrocell from the following aspects.
Case 1: Dynamic load balancing
With the ability of adjust the radio pattern in both azimuth and elevation dimension, Picocell can make appropriate adjustment to enlarge or reduce the coverage according to the load balancing between Macrocell and Picocell. As illustrated in Figure 1, a Heterogeneous network is constructed with a Macrocell and a Picocell. When the load of Macrocell is high and the load of Picocell is low, Picocell can elevate the down-tilt angle and adjust the shape of beam to enlarge cell rage. In this case, more UEs will change the service cell from Macrocell to Picocell. Picocell can take off a certain amount of load from Macrocell and the total performance would be upgraded in some degree. For the reverse situation, Picocell can also lower the down-tilt angle and adjust the shape of beam to reduce cell rage.

[image: image1.emf]High Load

Low Load

Medium Load

Medium Load


Figure 1.  Dynamic load balancing between Macrocell and Picocell
Case 2: Upgrade Cell-edge UEs’ performance

In heterogeneous network, cell-edge UEs’ performance is always an important issue. Considered the situation illustrated in Figure 2, a cell-edge UE is served by Picocell but experiencing server interference from Macrocell. By adopting UE-specific elevation beamforming or FD-MIMO, the signal can concentrate to the specific direction instead of spraying the energy all around. In this case, SINR of the cell-edge UE is improved because the signal is enhanced. So with the ability of both azimuth and elevation adaptation, Picocell can upgrade cell-edge UEs’ performance.

[image: image2.emf]I

n

t

e

r

f

e

r

e

n

c

e

I

n

t

e

r

f

e

r

e

n

c

e


Figure 2.  Upgrade Cell-edge UEs’ performance by Picocell UE-specific elevation beamforming or FD-MIMO
Proposal 1: It is suggested to adopt (Azimuth+Elevation)-adaptable antennas for both Macrocell and Picocell in HetNet scenario.

3. Conclusions
This contribution has discussed HetNet scenarios for UE-specific elevation beamforming and FD-MIMO. The following proposal was given.
Proposal 1: It is suggested to adopt (Azimuth+Elevation)-adaptable antennas for both Macrocell and Picocell in HetNet scenario.
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