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1. Introduction
During last RAN plenary, Rel12 SON Study Item[1] is approved in which the bullet related AAS is as follows:
· identify SON enhancements and new features needed for the deployments based on active antennas 

In this contribution, we make some analysis on this bullet and try to make it more clear what should be studied in the bullet.                                                           
2. Discussion
2.1. Objective of the SI
The Active Antenna System (AAS) refers to a Base Station equipped with an antenna array system, the radiation pattern of which may be dynamically adjustable. The applications of AAS are as follows[2]:
· Tilt and radiation pattern control: Antenna tilt is selected to optimize desired cell coverage and to minimize interference to and from adjacent cells.
· Multiple input multiple output (MIMO):It includes the various spatial processing techniques: Beamforming, Diversity, and Spatial Multiplexing.
· Differentiated antenna behaviours at different carrier frequencies: AAS supports the use a different number of 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
From the above description, it could be seen that to support the applications of AAS, some mechanisms are needed to provide inputs for the AAS to realize the functions. For example, when changing the tilt and radiation pattern of the antenna, coverage, interference and load information are required. These mechanisms may be realized by SON enhancement or new SON features.
On the other hand, with AAS deployed, it could create multiple vertical and horizontal beams which makes the deployment dynamic e.g. enable dynamic cell splitting/merging to handle changing load conditions. In the scenarios of cell splitting/merging, many UEs in this area would be handed over between the original cell and the new cell. It is possible that handover failure happens because of sudden cell split and traffic becomes unbalance between the two adjacent cells. Then, how to ensure the performance of handover and make the load balance between the adjacent cells is an important issue in cell splitting/merging scenarios. Thereby, it needs to be further studied whether current SON mechanisms should be enhanced in the new features/scenarios brought by AAS,
Proposal1: It is proposed for RAN3 to discuss which should be considered in this SI: SON features enhancement to help the control of AAS (e.g. SON related information as input to help the control of the tilt and radiation) or SON enhancements in the new scenarios/features brought by AAS (e.g. MRO/MLB enhancement for cell splitting/merging).
2.2. Scenarios
In the justification part of this SID, there is following description:
That makes active antennas particularly good for suburban and rural areas, where fixed deployment of pico cells is expensive, but the network may face congestion situations nonetheless 

However, in [2],about the deployment scenario of AAS, it is said that AAS BS can be deployed for Wide Area, Medium Range, and Local Area coverage. 
· Wide Area coverage deployment scenario is typically found in outdoor macro environments, where the BS antennas are located in masts, roof tops or high above street level. Large Minimum Coupling Loss (MCL) between the BS and the UE is assumed. The AAS BS used for wide area coverage is called Macro AAS.
· Medium Range coverage deployment scenario is typically found in outdoor micro environments, where the AAS BSs are located below roof tops. Medium MCL value is assumed. The AAS BS used for medium range coverage is called Micro AAS.
· Local Area BS deployment assumes relatively low MCL, as is typically found indoors (offices, subway stations etc) where antennas are located on the ceilings or walls. Deployment for local area coverage can also be found outdoors on hot spot areas like market place, high street or railway station. The AAS BS used for local area coverage is called Pico AAS.
So, it is not clear whether RAN3 needs only consider the scenario of Macro AAS or all of the above scenarios.
Proposal 2: It is proposed for RAN3 to discuss that only the Macro scenario for AAS should be considered or all the scenarios described in the spec should be considered. 
2.3. Cell splitting/merging
With AAS, cell splitting/merging could be realized which could divide one cell into two cells from both vertical and horizontal direction.  These two cells could have different coverage, tilt and beam forming, but they have the same frequency and thereby could improve the usage ratio of the resources. This function mainly is deployed in the scenario that frequency resource is limited but high capacity is required e.g. shopping mall. Figure 1 is an example of cell splitting in horizontal direction.
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Figure 1 Cell splitting in horizontal direction
After cell splitting, the coverage of cell 1 shrinks and this area is covered by cell 2. Compared with deployment of hotspot cell, the difference is that the coverage of the original cell decreases in case of cell splitting, while it keeps unchanged in case new overlapping hotspot cell is deployed. When cell splitting is implemented, it is very likely that a connected UE would lose connection with network. For example, cell1 provide services for UE A, then it is found that the traffic of this area is heavy and it decided  to split  cell1 into two cells, it could not be guaranteed that UE A could be handed over to cell2 at the exact time of cell splitting. So, when cell splitting/merging is deployed, it is important to consider how to decrease the occurrence of connection failure.
Proposal 3: RAN3 should consider how to decrease the occurrence of connection failures when dynamic cell splitting/merging is deployed.
3. Proposal
With above analysis, we have the following proposals:
Proposal1: It is proposed for RAN3 to discuss which should be considered in this SI: SON features enhancement to help the control of AAS (e.g. SON related information as input to help the control of the tilt and radiation) or SON enhancements in the new scenarios/features brought by AAS (e.g. MRO/MLB enhancement for cell splitting/merging).
Proposal 2: It is proposed for RAN3 to discuss that only the Macro scenario for AAS should be considered or all the scenarios described in the spec should be considered. 
Proposal 3: RAN3 should consider how to decrease the occurrence of connection failures when dynamic cell splitting/merging is deployed.
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