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1   Introduction
It has been agreed as starting point for the general AAS-based deployment scenario description [1]:

“The SON for AAS-based deployments should address scenarios with high traffic demand from high density of UEs. The UEs may be concentrated temporarily or permanently in space; the AAS-based deployment is used to optimise capacity.”

This paper is intended to provide the additional aspects and possible use cases in the above AAS-based deployment scenario, as well as the potential open issues for further investigation in RAN3.
2   Discussion
The agreed general AAS-based deployment scenario description clearly indicates the basic characteristics of the targeted scenario for RAN3’s SON study: 

· The targeted AAS deployment scenario is for a group of UEs;

· The targeted AAS scenario is deployed on at least medium timescale.
Observation 1: It can be readily assumed that the targeted AAS scenario for RAN3’s SON study is deployed for a group of UEs on at least medium timescale.

2.1   AAS applications
In the Technical Report of RAN4’s Study Item for RF and EMC requirements for AAS [2], four examples of AAS applications are listed:

· Tilt and radiation pattern control

An AAS may dynamically control the elevation and azimuth angles, as well as the beamwidth of its radiation pattern via electronic means. The AAS radiation pattern may be adapted to the specific deployment scenario and possibly to changing traffic patterns. The AAS radiation pattern may also be independently optimized for different links such as independently for uplink and downlink, for coverage and beam forming gain purposes.

The concepts of tilt and beamwidth control can be extended by a technique known as cell partitioning in which the cell is subdivided in vertical or horizontal directions by adjustment of the antenna pattern. For example one cell partition is located close to the BS and the other cell partition is located farther away from the BS.

· Multiple input multiple output (MIMO)

MIMO is a general terminology that includes the following spatial processing techniques: Beamforming, Diversity, and Spatial Multiplexing. Especially, spatial multiplexing can be used for one (SU-MIMO) or more (MU-MIMO) UEs.

· Differentiated antenna behaviours at different carrier frequencies: AAS supports the use of different antennas at different carrier frequencies and for different RATs.
· Per RB (or UE) Transmission and Reception: each UE may get its own beam that tracks the movement of the UE.

Considering that the targeted AAS scenario for RAN3’s SON study is deployed for a group of UEs, it can be observed:
Observation 2: AAS applications for a group of UEs, such as tilt and radiation pattern control, MU-MIMO, differentiated antenna behaviours at different carrier frequencies should be considered RAN3’s SON study for AAS-based deployments.

2.2   Deployment scenarios
As stated in [2], the AAS BS can be deployed for Wide Area, Medium Range, and Local Area coverage. Based on the agreed general AAS-based deployment scenario description, the SON for AAS-based deployments should address scenarios with high traffic demand from high density of UEs. Therefore, it can be observed:
Observation 3: It can be readily assumed that the targeted AAS scenario for RAN3’s SON study can be deployed for Wide Area, Medium Range, and Local Area coverage wherever high traffic demand from high density of UEs is observed.

2.3   Possible use cases
There are two typical use cases as illustrated in Figure 1, taking into account the location of the high traffic demand. Further considering the frequency used in the new cell (“hotspot cell” or “child cell”) created by AAS (i.e. same or different to the original cell (“coverage cell” or “parent cell”)) each of these two use cases can be divided into two sub-cases, inter-frequency case where different frequency is used for the new cell and intra-frequency case where same frequency is used for the new cell.
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(a)                                                                                     (b)
Figure 1: examples of typical use cases

Case 1: “Hotspot cell” within a cell 
In this case, a “child cell” (or “hotspot cell”) is formed by AAS within the coverage of a “parent cell” (or “coverage cell”) where there is high traffic demand from high density of UEs. It can be assumed that “child cell” has no direct (handover) border with other cells than the “parent cell”. Both inter-frequency and intra-frequency sub cases are typical intra-cell AAS deployment case.
Case 2: “Hotspot cell” at cell edge
In this case, a “child cell” (or “hotspot cell”) is formed by AAS of the “parent cell” (or “coverage cell”) to provide extra capacity at the overlapped area between the “parent cell” and a neighbour cell where there is high traffic demand from high density of UEs. It can be assumed that “child cell” has no direct (handover) border with other cells than the “parent cell” and the overlapped neighbour cell. Both inter-frequency and intra-frequency sub cases are typical inter-cell AAS deployment case.

There are several common open issues in Case 1 and Case 2, which relate to SON functions, especially MLB functions:

· Should same or different PCI be used by the “child cell” (or “hotspot cell”)?

· How to decide the formation of the AAS hotspot? When? Where? How?
· Is it needed to inform neighbouring eNBs? Why? About what? How?
Note that it is particularly important to have sufficient coordination between neighbour eNB to guarantee the efficient “hotspot cell” formation by AAS.
3   Conclusions and proposals
In this paper, we have provided the additional aspects and possible use cases in the agreed general AAS-based deployment scenario, as well as the potential open issues for further investigation in RAN3. It has been observed that:

Observation 1: It can be readily assumed that the targeted AAS scenario for RAN3’s SON study is deployed for a group of UEs on at least medium timescale.

Observation 2: AAS applications for a group of UEs, such as tilt and radiation pattern control, MU-MIMO, differentiated antenna behaviours at different carrier frequencies should be considered RAN3’s SON study for AAS-based deployments.

Observation 3: It can be readily assumed that the targeted AAS scenario for RAN3’s SON study can be deployed for Wide Area, Medium Range, and Local Area coverage wherever high traffic demand from high density of UEs is observed.

As a conclusion of the discussions, we propose the following text in the Next Generation SON TR [3]:

4
Description of addressed problems and solutions

-----------------------Skip to the first change------------------------
4.2
SON for AAS-based deployments
General description
The SON for AAS-based deployments should address scenarios with high traffic demand from high density of UEs. The UEs may be concentrated temporarily or permanently in space; the AAS-based deployment is used to optimise capacity.
The targeted AAS scenario for RAN3’s SON study is deployed for a group of UEs on at least medium timescale, which can be deployed for Wide Area, Medium Range, and Local Area coverage wherever high traffic demand from high density of UEs is observed. AAS applications for a group of UEs, such as tilt and radiation pattern control, MU-MIMO, differentiated antenna behaviours at different carrier frequencies should be considered in this study.
4.2.1
Scenario 1: intra-cell AAS deployment
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Figure x: examples of intra-cell AAS deployment
In this case, a “child cell” (or “hotspot cell”) is formed by AAS within the coverage of a “parent cell” (or “coverage cell”) where there is high traffic demand from high density of UEs. It can be assumed that “child cell” has no direct (handover) border with other cells than the “parent cell”. Both inter-frequency and intra-frequency sub cases are typical intra-cell AAS deployment case.
Problem description:

Solutions:

4.2.2
Scenario 2: inter-cell AAS deployment
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Figure x: examples of inter-cell AAS deployment
In this case, a “child cell” (or “hotspot cell”) is formed by AAS of the “parent cell” (or “coverage cell”) to provide extra capacity at the overlapped area between the “parent cell” and a neighbour cell where there is high traffic demand from high density of UEs. It can be assumed that “child cell” has no direct (handover) border with other cells than the “parent cell” and the overlapped neighbour cell. Both inter-frequency and intra-frequency sub cases are typical inter-cell AAS deployment case.
Problem description:

Solutions:
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