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1 Introduction 
In the last TSG RAN#58 meeting, the SON enhancements of active antenna system (AAS) are proposed [1]:

· SON enhancements and new features for the deployments based on active antennas are needed to identify.

· The benefits and impacts of the identified solutions are needed to evaluate.
The active antenna system is connected to the base band controller by cable or optical fibre. Not only the transmission power of AAS is adjusted, but also the antenna direction pattern is changed adjusted to the environment. Therefore, it is very important to consider the implications of SON enhancements of AAS.
2 Discussion

2.1 Overview
The main properties of SON functions are listed below.
· Self-configuration.
· Self-optimization.
· Self-healing.

The three main properties of SON functions are also applied for the active antenna system. If the active antenna system could perform self-configure the parameters of Active antenna base stations, such as Tx power, antenna direction pattern, cell ID, ANR list, etc,  it will greatly reduce the OPEX of operators. The self-optimization function guarantees that the active antenna system adjusts and optimizes its parameters according to the measurement results and the exchanged messages from OAM or adjacent cells or users. And the self-healing function promises that the active antenna system could fast recover from warning alarm condition to prevent the system from crashing down.
2.2 Discussion on the new features for active antenna system
Automatic configuration of Tx power and antenna direction pattern and ANR
As stated before, the automatic configuration of active antenna system would greatly reduce the OPEX of operators. When active antenna system is deployed, it will configure the necessary parameters in self-manner, such as initial Tx power, initial antenna direction pattern, to provide basic coverage. Since the base band controller is deployed far away, the initial parameters of active antenna system may not cover the ‘coverage hole’ or bring huge interference, which cannot provide satisfactory performance. ANR function is the required SON function to detect and configure the neighbour cell relationships.

Therefore, the automatic optimization of parameters is required to improve the users’ performance within coverage areas and boundary areas.
Proposal 1: It is suggested that the automatic configuration of active antenna system should be considered in SON enhancement function, which brings the benefits to reduce the OPEX.
Automatic optimization of Tx power and antenna direction pattern
After the automatic configuration, the active antenna system may not provide good enough signal quality and cause severer interference to the other users at the cell-edge area. The active antenna system should adjust the parameters to improve signal quality and reduce the inter-cell interference. One simple way is to increase or reduce the Tx power of antennas controlled by the amplifier based on the exchanged signalling or UE measurement, or OAM indication, etc. If the active antenna system supports to adjust the antenna parameters, the antenna direction patterns can be changed more wisely. Signal qualities in certain area are enhanced, while interference to some directions is suppressed.
In order to implement the optimization of parameters, such as Tx power and antenna direction pattern, etc, the optimization mechanism related procedures including detection, measurement feedback, and information exchanging, etc, are needed to discuss and identify. The optimized parameters and mechanisms are the most critical issue related with active antenna system should be discussed and determined in the new SI.
Proposal 2: The automatic optimization of parameters and mechanisms should be considered to automatically adjust the Tx power, antenna direction, etc.
2.3 Discussion on SON enhancements for active antenna system

As presented in section 2.2, the automatic configuration and automatic optimization functions are the most promising SON enhancement features implemented in the active antenna system. The related SON enhancement functions should also support these new features. Our considerations on this topic are presented below.

Automatic configuration of Tx power and antenna direction pattern and ANR
The parameters automatic configuration of active antenna system may simply pre-configure by vendors, or the active antenna may configure its parameters according to the detection or measurement results in RNL manner when it powers on. The mechanism and complexity of automatic configuration should be for further discussion.
Automatic optimization of Tx power and antenna direction pattern
After the initial configuration of active antennas system, the active antenna may cause severer interference to adjacent cells. It is important to monitor and auto-update the adjacent neighbor list, via UE measurement report or cell detection results, etc. The active antenna system needs to adjust the Tx power of individual antenna changing with the environment varieties obeying the signaling indication or OAM indication. After the adjustments, the active antenna system should keep tracking with the varieties of environment and optimize related parameters.
With the development of massive antennas, the active antenna could optimize the parameters to change the antenna direction to enhance signal quality or reduce interference power. This mechanism should be discussed and determined the related parameters and procedures during the SI.
Proposal 3: In order to implement the automatic parameter optimization, the candidate optimization mechanisms, related parameters and procedures are needed to identify first in the SI.
3 Conclusions
This contribution presents our consideration on SON enhancement for active antenna, we propose that:
Proposal 1: It is suggested that the automatic configuration of active antenna system should be considered in SON enhancement function, which brings the benefits to reduce the OPEX.
Proposal 2: The automatic optimization of parameters and mechanisms should be considered to automatically adjust the Tx power, antenna direction, etc.

Proposal 3: In order to implement the automatic parameter optimization, the candidate optimization mechanisms, related parameters and procedures are needed to identify first in the SI.
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