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1. Introduction
It was proposed at RAN3 #79 meeting that deployment scenarios for Active Antenna System (AAS) should be defined first. It has been agreed that the priority on the scenarios investigated in RAN3 during the SI phase must consider RAN1/RAN4 scenarios before moving to WI phase, which does not prevent studying other scenarios. In this contribution, we discuss possible deployment scenarios of AAS and potential required SON features.
2. Discussion
AAS refers to a Base Station equipped with an antenna array system, the radiation pattern of which may be dynamically adjustable. The chapter 5 of TR 37.840 [2] describes some applications and scenarios for AAS. Based on those scenarios, we analyse the following scenarios and identify the potential required SON features.

2.1 Cell splitting/merging
AAS can create multiple vertical and horizontal beams dynamically. This means that cell splitting/merging can be handled dynamically according to load conditions and/or user demands. For the cell partitioning issue, splitting a cell to multiple areas is considered as a basic deployment scenario (see Fig1). These new cells could have different coverage, tilt and radiation pattern, but they use the same resource and thereby could improve the frequency efficiency.
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Fig 1: cell splitting
In the scenarios of AAS, new cells emerge by splitting the existing cell. The parameters for the new cells including PCI should be configured properly. Therefore, the first issue is how to avoid PCI collision. The purpose of the Automatic Neighbour Relation (ANR) function is to relieve the operator from the burden of manually managing Neighbour Relations (NRs). Obviously, the current ANR mechanism is designed for static cell deployment. Therefore, the current ANR function may need to be enhanced for the dynamic cell deployment. In addition, both cell 1s (before and after the splitting) use the same PCI, however with different coverage footprints after cell splitting. Current MRO function can be used to adjust the mobility related parameters of the specific cells to improve mobility robustness. Current MRO mechanism may not work in the cases with the dynamically changeable cell borders. Thus it may be necessary to enhance the MRO mechanism for cell splitting scenarios.
Proposal 1: Existing SON mechanisms, such as MRO and ANR, may need to be enhanced for the cell splitting scenarios.
Cell splitting often happens in the cell with high load, where the traffic is heavy. After cell splitting, the new cells emerge and the coverage of the original cell shrinks. In Fig1, the coverage of the cell1 shrinks, and the new cells, cell2 and cell3, emerge. This means that some UEs need to be handed over from cell1 to cell2/3 in the limited short time period. Namely, many handover procedures are implemented simultaneously. In addition, considering the complex channel condition in dynamic cell deployment, the parameters are often unsuitable for new cells. Therefore, handover failures are likely to happen because of sudden cell split resulting in a large amount of handover procedures and the unsuitable cell parameters. Thus, it becomes a critical issue on how to ensure the handover robustness in cell splitting/merging scenarios.
Proposal 2: It is a critical issue on how to ensure the handover robustness in sudden cell splitting.
2.2 Inter-RAT AAS
AAS supports to use the different numbers of antennas at different carrier frequencies and for different RATs. For example the AAS may create 4 virtual antennas for an LTE carrier and 2 antennas for a GSM or HSPA carrier. According to TR37.840, the cell partition may be intra-frequency, inter-frequency or inter-RAT. It is beneficial to maintain load balancing between different RATs once the inter-RAT cell partition is applied by the AAS. 
We may need to pay more attention to the inter-RAT case compared to other two cases. After one cell is split into multiple cells with different RATs, some UEs may have to undergo inter-RAT handover. Considering the complex channel situations in dynamic cell deployment scenarios, AAS may set unsuitable parameters, such as down tilt or radiation pattern, resulting in unnecessary handover or even handover failure. The existing solutions, such as Unnecessary HO to another RAT and UE measurement reports, may help with solving these issues to some extent. However it may be not enough to ensure the mobility performance in the dynamic deployment scenarios due to the extra complexity. In addition, it is also necessary to further study the new mechanism to adjust the unsuitable parameters in time.
Proposal 3: The existing mechanisms should be enhanced to ensure the mobility performance in inter-RAT AAS scenarios.
2.3 Coexistence scenarios
The AAS makes active antennas particularly good for suburban and rural areas, where the deployment of pico cells can be expensive [1]. Therefore, the number of BS sites is very limited. Namely, the inter-site distance (ISD) is much larger than urban area. Meanwhile, the sparse BS sites also imply that multiple frequencies and/or RATs BSs need to be co-located for reducing CAPEX. 

In [2], the following coexistence scenarios have been evaluated.

- E-UTRA Macro AAS BS co-located with another E-UTRA Macro AAS BS
- E-UTRA Macro AAS BS co-located with E-UTRA Macro legacy BS

According to the simulation results, there is severe interference in the above mentioned scenarios in un-coordinated deployment. So it is necessary for co-located BS to coordinate with each other in order to mitigate interference. For the coordinated scenario, it is not difficult to implement self-optimization for adjusting the unsuitable parameters.

Proposal 4: The coexistence scenarios in un-coordinated deployment should be studied in RAN3 to mitigate the interference.
3. Conclusion
In this contribution, we described the possible deployment scenarios of AAS, and analysed the potential impact on SON features. We propose that:
Proposal 1: Existing SON mechanisms, such as MRO and ANR, may need to be enhanced for the cell splitting scenarios.
Proposal 2: It is a critical issue on how to ensure the handover robustness in sudden cell splitting.
Proposal 3: The existing mechanisms should be enhanced to ensure the mobility performance in inter-RAT AAS scenarios.
Proposal 4: The coexistence scenarios in un-coordinated deployment should be studied in RAN3 to mitigate the interference.
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