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1   Introduction
New SI of study on next generation SON for UTRA and LTE was approved in RAN#58 meeting [1]. One of the objectives is identify SON enhancements and new features needed for the deployments based on active antennas. It allows the creation of multiple vertical and horizontal beams making the deployment dynamic. Before identifying the key properties and solutions of SON enhancement for Active antennas, specific scenarios should be consideration firstly. This contribution would like to give some discussion on SON enhancements scenarios for active antennas.
2   Discussion
2.1   Active antennas deployment scenarios
Given that future radio networks are required to simultaneously support multiple transmission standards(2G, 3G and LTE or LTE-Advanced) in multiple frequency bands , the need to integrate the electronics and hardware in one typical BS to reduce site footprint and permit cost effective migration is growing. Thus Active Antenna Array Systems (AAS), which had been used in radar communications, are introduced as a potential antenna configuration for BS. A study item(SI) has been approved in 3GPP RAN WG4 in RAN#53 meeting to investigate the RF and EMC requirements for AAS based station based on macro-cell deployment scenarios. Currently, three deployment scenarios for Active Antennas are discussed in [2]:
· Wide Area scenario: it is typically found in outdoor (urban, suburb，rural) macro environments, where the Active antennas are located in masts, roof tops or high above street level.

· Medium Range scenario: it is typically found in outdoor micro environments, where the Active antennas are located below roof tops. 
· Local Area scenario:  it is typically found indoors environments (offices, subway stations, shopping mall, library, museum etc) where the Active 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, stadium, high street or railway and bus station.
All of the three scenarios can be for UTRA and E-UTRA. From the consistency point of view, it is necessary to consider wide area, medium range, local area scenarios when  study SON enhancement and new features for active antennas. 
Proposal 1： From the consistency point of view, it is necessary to consider wide area, medium range, local area scenarios when studying SON enhancement and new features for active antennas. 
2.2   SON optimization scenarios for Active Antennas
SON is a key component of the LTE and LTE-Advanced. Many key use cases of SON have been standardized, i.e. ANR, RACH optimization, MRO, MLB, Ping-pong Handover optimization etc. All these use cases finally realize self-configuration, self-optimization and self-healing of UTRA and E-UTRA. With the development of Active antennas, SON enhancement for Active antennas has been proposed in Release 12. Compared with the traditional antennas, Active antennas can offer a host of benefits, for example high integration, quick and easy installation, wider band, supporting 2G/3G/4G system, flexible cell split or beamforming etc. Active antennas allow the creation of multiple vertical and horizontal beams making the deployment dynamic. From the application point of view, the application scenarios can be divided into three types:
· Cell splitting in the horizontal and vertical plane：Cell splitting can subdivide the cell through adjustment of the antenna pattern in vertical or horizontal direction in order to improve the system capactity. For example, a single cell is divided into two cells (with different cell IDs) splitting the single beam radiated bye the antenna in two lobes with different downtilts in Figure 1(a). The fist beam, serving the user near the eNB, is obtained using an higher downtilt, while the second on serving the users close to the cell border is obtained user a lower downtilt. In order to self-optimize the In order to optimize the active antennas’ performance,  SON can self-optimize the downtilt and the antenna pattern based the two splitted cells’ load condition, user services’ types and level, and user distribution etc. In this scenario, handover performance and load balancing between the two split cell should be optimized under the SON function.  
· Per RB (or UE) Transmission and reception：Each UE may get its own beam that tracks the movement of the UE. The use of dedicated beam formed towards the UE when the data de modulation based dedicated reference signal is supported by the UE. Per RB (or UE) transmission and reception can provided more sophisticated services and network optimization.  In this scenario, UE-specific self-optimization should know more UE information, for example user demands, actual service types, location, moving speed, etc, in order to adjust the beam. Meanwhile, it is necessary to avoid making any interferences to other UEs when optimization. 
· Independent tilt control for Uplink and downlink：LTE using the asymmetric downlink and uplink transmission mode, such as the physical layer using the different modulation methods. Active antennas  can use the independent tilts and power for uplink and downlink in order to satisfy the different rate and transmission requirements and improve the system capacity. In this scenario, uplink and downlink coverage and capacity optimization maybe an important case. 
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Figure 1. SON optimization scenarios for Active Antennas
Generally speaking, new SON features caused by the different active antennas application should be analyzed when study the SON use cases for active antennas.  Otherwise, network need know cell information and user information, i.e. user’s service type, location, moving speed, cell load condition, cell ID, etc, in order to achieve self-configuration and self-optimization for active antennas. 

Proposal 2: New SON features caused by the different active antennas application need be analyzed when study the SON use cases for active antennas.  Otherwise, network need know cell information and user information, i.e. user’s service type, location, moving speed, cell load condition, cell ID, etc,  in order to achieve self-configuration and self-optimization for active antennas.
3   Conclusion
This contribution provides some discussions about SON enhancement scenario for active antennas, and we proposal: 
Proposal 1： From the consistency point of view, it is necessary to consider wide area, medium range, local area scenarios when studying SON enhancement and new features for active antennas. 
Proposal 2: New SON features caused by the different active antennas application need be analyzed when study the SON use cases for active antennas.  Otherwise, network need know cell information and user information, i.e. user’s service type, location, moving speed, cell load condition, cell ID, etc,  in order to achieve self-configuration and self-optimization for active antennas.
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