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Discussion
1 Introduction
At RAN3 #79-bis a scenario was described [1] where AAS-based deployments could be most useful. The description is based on RAN4 priorities:
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.

In this paper, we first explain why cell splitting/merging, in the agreed scenario, may be more beneficial than beam forming. Then, we recall the problems related to cell splitting/merging that the study should address.
2 Discussion

2.1 Cell splitting vs beam forming
Beam shaping is the functionality that optimizes the shape of antenna beam patterns to better cover the intended service area to improve coverage and decrease interference. Beam shaping does not increase the number of radio resources but changes their distribution. Focusing the beam to a certain area(s) optimises radio propagation for that area(s) on expense of the remaining part of the cell. With such an optimisation some resources can be freed (less resource required for the hotspots), but the gain depends on the overall load in the cell.
Cell splitting can be seen as special case of beam shaping with one very important aspect, namely creating new cells and thus nearly doubling radio resources. Cell splitting results in a cell densification which is typically the network planning method for areas where high traffic density is expected. But network planning is related to busy hour and therefore the network is over-dimensioned for most of time. Having a sort base band resource pooling with cell splitting the cell densification becomes adaptive in spatial and temporal domain (Figure 1).
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Figure 1: Saving base band resources with dynamic cell splitting/merging
Therefore, simple beam shaping is not useful in case the cell is overloaded and users are distributed in several hotspots, or concentrated homogenously in the area of the cell. In that case, cell splitting helps to increase users’ satisfaction, because the radio resources can be reused in each of the split cells. Part of the SON algorithm may be to decide about the most appropriate method for particular load distribution.

Due to the resource pooling, the cells may have to be merged again in order to release the resources which can be used for another serving area. Thus, monitoring of the situation may be needed in order to merge cells once the split is not needed (or more needed elsewhere).
2.2 Problems related to AAS-based deployments
MRO
MRO is used to optimize the HO parameters in a cell-pair specific manner. Traditionally, the cell deployment does not change that dynamically, but due to dynamic cell splitting/merging a stationary cell deployment will no longer be guaranteed. Cell borders and neighbours are changing dynamically and consequently also the handover conditions. Therefore, MRO may need to be permanently active to monitor possible failures at the new cell borders, store intermediate optimization states before deployment changes which can be retrieved if previous deployment is reconstituted.

Therefore, the SI should investigate if the existing MRO solution to detect mobility-related failures can cope with the scenarios presented above.

MLB

Cell densification by cell splitting increases capacity of the considered area. There might be a trade-off between MLB and cell-splitting. In some situations cell splitting might be too costly in terms of base band resources where MLB could tackle the issue by changing mobility thresholds. On the other hand, what sort of Composite Available Capacity should be reported? The one before cell splitting or the one expected after cell splitting?

Therefore, the SI should investigate if the existing MLB with respect to efficient inter-working with scenarios presented above.

Control of AAS

As described above, selection of the most appropriate form of AAS configuration depends on various factors, particularly on traffic distribution, but also the interference resulting from the decision must be estimated. The direction and shape of a beam, in case of beam forming, or cell splitting/merging may need to be controlled with SON mechanisms. Therefore, first step of the study item towards a SON algorithm for controlling the AAS configuration should be to find out:

· What sort of criteria (KPIs) is needed for reliable control decisions?
· Which information and measurements are needed to built these criteria (KPIs)? 
3 Summary and proposals
The paper offers analysis of the conditions where simple beam forming or cell splitting/merging may be optimal. The first is shown to be more suited to scenarios where the traffic is distributed in one-two hotspots in the cell area and it does not exceed the maximum capacity, while cell splitting may be more appropriate when the hotspot covers most of the cell area, there are many hotspots and the traffic demand is significantly higher than available resources.
The problems described above are also presented below in a form of a text proposal to the TR.
4 Text proposal

	*** Fist change ***


4.2.1
Scenario 1: AAS control
Problem description:

The problem is to decide, based on the traffic demand, load distribution and interference situation, if AAS action needs to be executed, and what shall it be: beam forming or cell splitting/merging. 
Solutions:
4.2.2
Scenario 2: cell splitting / merging
The scenario assumes overload situation in a cell with traffic concentrated homogeneous in the cell area, or in numerous hotspots, where a further cell densification by applying cell splitting/merging is the optimal solution for the 1st problem.
Problem description:

The problem concerns existing SON features: MRO and MLB. For MRO, dynamic cell splitting or merging creates new cell boundaries that may not be optimal from the mobility perspective. For MLB, the main issue is load information: how shall it take into account “possible capacity” that may be made available in case a cell is split, or may be eliminated if cells are merged. Also, since both MLB and cell splitting are methods to tackle overload situation an interworking becomes necessary.
Solutions:

4.2.3
Scenario 3: beam forming
The scenario assumes the traffic distribution in a cell, number of hotspots, or traffic demand make beam forming the optimal solution for the 1st problem. 
Problem description:

Solutions:

	*** Remaining text not changed ***
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