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1 Introduction and Abstract

In Release 8, requirements, goals, and parameter of SON use cases have been captured in [1]. The use cases treated extensively in Release 8 were related to Self-Configuration, Automated Configuration of Physical Cell ID and Automatic Neighbour Relation Function. For the remaining use cases further technical discussions and solutions are needed, and for the existing ones improvements may be demanded. 

It is therefore proposed to conduct a work item on SON within the Release 9.
2 
Discussion of Objectives and Scope

2.1 
Use Cases and Interrelated Technical Solutions

TR 36.902 contains a set of radio-related SON use cases, describing the requirements expected towards SON functionalities. The use cases in 36.902 are Coverage and Capacity Optimization, Energy Savings, Interference Reduction, Automated Configuration of Physical Cell ID, Mobility robustness optimization, Mobility Load balancing optimization, RACH optimization, Automatic neighbour Relation Function, and Inter-cell Interference Coordination 

The use cases treated extensively in Release 8 were related to Self-Configuration, Automated Configuration of Physical Cell ID and Automatic Neighbour Relation Function. For the remaining use cases further technical discussions and solutions are needed, and for the ones listed above improvements may be considered in case need arises. The development of such technical solutions is the aim of the proposed work item. All technical solutions for SON shall work with Rel-8 UE’s, and must not create a backward compatibility problem. The working assumption should be, that these new SON functions to be developed are aimed for the first phase networks, which will be primarily operating with Release 8 based devices. Different SON use cases will be relevant at different times of NW operation, e.g. during initial roll-out, early phases of operation, or operation of a mature NW with high load. In general use cases related to self-configuration, coverage, and key functionality, such as mobility, are most important in the earlier phases, whereas quality and capacity-based use cases will be in the focus later. Therefore technical work in Release 9 should focus on the needed solutions for LTE introduction, in particular on:

· Coverage and Capacity optimization, 

· Mobility Robustness optimization,

· Mobility Load balancing optimization. 

The goals and requirements of the use cases will in general be accomplished by technical solutions, which provide functionality and adapt parameters in a self-organized way. To prevent adverse impact of such solutions, it is indispensable to consider the following dependencies and interrelations [2]: 

· one particular functionality (e.g. adaptation of handover parameter) might contribute to several use cases (mobility robustness, mobility load balancing), 

· solutions for different use cases might be based on tuning the same parameter, potentially even leading to conflicting proposed settings,

· there might be (at least partly) contradicting goals of use cases, requiring conflict resolution, which might differ according to operators' strategy and policy,

· technical solutions of a particular use case might impact the goals and performance metrics of another use case.

This shows clearly that solutions to particular use cases can not be developed in an isolated manner, but these interrelations must be considered. Although the details of a use case solution may be implementation specific, it is expected that these interrelation have also impact on the components of the solutions which are subject to standardization, such as architecture, procedures and measurements. These components are an important stage 2 result, and will need to be more elaborated into stage 3 implementations. 

2.2 
Towards Quantitative Discussions

As discussed above there are several complex interrelations to be considered amongst the SON functionalities, but additionally SON features will have impact on other functions and adaptation mechanisms in LTE. 

Furthermore, to avoid additional complexity and adverse impact on LTE terminals, technical solutions for the goals and requirements should be based on existing measurements wherever possible. The introduction of additional measurements shall be justified by detailed analysis of the associated impact and the expected benefits considering the legacy of Release 8 terminals.

In order to allow conclusive discussions of alternatives for SON architecture, functionality, procedures, and measurements a basis for quantitative evaluations shall be established. Wherever possible, the SON evaluation methodology should follow agreed simulation models in 3GPP as far as applicable (e.g. [3]), however, particular changes, simplifications, or additional elements might be required due to the particular focus of the investigations. As one example scenarios with inhomogeneous load distributions in space and time are required to investigate load balancing. This will require the development of SON evaluation scenarios with the goal to define simulation models and scenarios, to allow quantitative discussions of SON to get reliable and accepted simulation results. 

Considering the level of complexity of the topic, it is understood that a high level of abstraction and simplification of the evaluation models might be required up to a degree that allows still capturing the most important effects and interrelations. 

2.3 
Required Activities

The required activities to achieve these objectives include:

· refine the use-case level requirements (review current status of the use cases in TR 36.902),

· define evaluation scenarios suitable for use cases under consideration in Release 9,

· identify system functions to serve the use cases,

· provide stage 2 specification,

· provide stage 3 specification,

· define O&M requirements for functions to be performed in the O&M domain,

· contact any other TSG/WG if impact in their domain is encountered.

3 Proposal

It is proposed to agree on a work item for Release 9 on SON as detailed in the accompanying work item description, to enable a proper work plan set up for Release 9. The needed post Release 8 activities in 2009 have to be recognized and the activity for this work item should be aligned to the capabilities of the RAN working groups. The SON functions considered for release 9 shall suit the needs for the LTE introduction.
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