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1
Introduction

A new study item (SI) named “Next Generation SON for UTRA and LTE” was approved in [1]. The new SI proposes to study solutions to automate procedures involving active antennae as quoted in the justification below:
“Active antennas allow the creation of multiple vertical and horizontal beams making the deployment dynamic. That enables dynamic cell splitting/merging to handle changing load conditions. For example, beams may be steered to distribute capacity precisely according to actual traffic mix, traffic location and user demands. 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. SON can automate the network deployment based on active antennas.”

It is worth noticing that analysis and evaluation of dynamic antennae configuration mechanisms and their performance are also being carried out in the following SIs/WIs:
· 3D-channel model for Elevation Beamforming and FD-MIMO studies for LTE [2]
· Further Downlink MIMO Enhancement for LTE-Advanced [3]
· Study of RF and EMC Requirements for Active Antenna Array System (AAS) Base Station [4]
This paper analyses the scope of work outlined in the SON SID [1] and establishes criteria that should be followed in order to coordinate the study with other existing activities and to scope out solutions in an efficient way. 
2
Considerations on RAN3 work for Active Antenna Systems in SON
A number of observations shall be made before starting a study on active antenna systems (AAS) in RAN3. 
The first consideration is that different solutions based on AAS and their efficiency is under analysis in other RAN groups (see [2], [3], [4]). The result of such analysis would deliberate which mechanisms are the most efficient for cell configuration by means of dynamic active antennae.
The study to be carried out in RAN3 and the solutions to be eventually proposed should strongly depend on the results of ongoing investigations in other RAN groups. In fact, the remit of work carried out by RAN3 covers inter node signalling and network architecture design. In the case where the investigations on AAS currently ongoing in other groups identified that the most efficient solutions are based on existing network architecture and interfaces it would be questionable whether any involvement from RAN3 is needed.
As one example, the case of cell merging/splitting mentioned in the justification part of the Release 12 SON SI could be considered. In this case, current network interface procedures already allow for a node to merge or split cells (e.g. as a consequence of OAM configuration) and to communicate such decision to neighbouring nodes. The procedures currently defined for handling neighbour cell changes are scalable and have no limitations in coping with even very frequent cell changes.
On the other end, if the option of horizontal/vertical beamforming within a single cell was indicated as the most efficient one, there may not be the need of any new inter node communication as the active antenna configuration would entirely reside within one BS. Possible changes in cell shape due to such adaptations can be coordinated via Mobility Change Request procedures and can be identified e.g. via UE measurements. 

The above derives in the following proposal.

Proposal 1: The study on active antennae for SON shall take into considerations and be in line with the outcomes of other SIs/WIs focussing on active antennae. It should be carefully evaluated whether enhancements to already optimised network interfaces are necessary.
Secondly, solutions based on hierarchical architectures, where active antennae configurations are indicated/triggered from one base station to another should be carefully evaluated. 
Indeed, the architecture assumption at the basis of the Release 12 SON SI is one of peer Base Stations (BSs). Namely, it should not be assumed that a master-slave relation exists between BSs.

Furthermore, the algorithms according to which an active antenna system is operated within a BS shall be left to implementation. The same can be said of radio resource management policies for specific UEs/bearers. 
Proposals aiming at supporting inter BS information exchange for the purpose of achieving specific configuration of active antenna systems or radio resource management shall take the above into consideration.

Proposal 2: An implementation should be given freedom to adopt the most appropriate algorithms for operation of active antenna systems and radio resource management.  
Finally it should be pointed out that a WID under responsibility of SA5 was approved in [5], with the name of “Enhanced NM Centralised Coverage and Capacity Optimisation”. 
One of the objectives of this WI is as follows: 

“An Network Manager centralized Coverage and Capacity Optimisation function needs to collect different types of information about the actual network conditions with sufficient details in order to execute the optimization in a correct way” 
It should therefore be verified whether optimisation such as cell merging/splitting can be carried out by the NM centralised CCO function before proposing new solutions in RAN3. 
Proposal 3: It is proposed to monitor the work on NM centralised CCO and to avoid duplication of solutions addressing similar scenarios.

4
Conclusion
This paper provided an overview of the activities ongoing within 3GPP on active antenna systems. 
The general principles of how RAN3 shall carry out the study on active antennae for SON were presented. These principles can be summarised in the following proposals:
Proposal 1: The study on active antennae for SON shall take into considerations and be in line with the outcomes of other SIs/WIs focussing on active antennae. It should be carefully evaluated whether enhancements to already optimised network interfaces are necessary.
Proposal 2: An implementation should be given freedom to adopt the most appropriate algorithms for operation of active antenna systems and radio resource management.  
Proposal 3: It is proposed to monitor the work on NM centralised CCO and to avoid duplication of solutions addressing similar scenarios.
It is suggested to agree to the above proposals and to scope out the study activities accordingly.
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