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1 Introduction and Abstract

In [1] several use cases where SON functionality could be used were presented and described. A SON WI was initially accepted at the RAN #42 meeting [2]. At the SA5-RAN3 joint meeting in Sophia Antipolis (12-13.01.2009) it was discussed that due to limited time it will not be possible to address all of them in the planned SON WI. Therefore for the SON WI covering Release 9, a shorter list of use cases are proposed and can be found in the documents [2] and [3]. These use cases are:

· Coverage and Capacity optimization

· Mobility Robustness optimization

· Mobility Load balancing optimization

This paper provides background, why these particular use cases are the most relevant for rel.9 and early LTE implementations. 

2 Early LTE implementations

Early implementation of the LTE system will work in specific conditions that have to be considered when SON features are designed. These conditions are:

· Relatively low load, significantly lower than system’s planned capacity;

· Less dense network (small “islands” of LTE, bigger cells)

· Constrained system deployment (e.g. reuse of sites selected for different wireless technology)

· Lack of experience regarding the system set up and configuration at the side of engineers responsible for the planning and maintenance;

·  Unwanted system shut down, caused by HW/SW/configuration impairments.

· Importance of the QoS experienced by the first commercial users of the system

Addressing these possible problems is crucial for a successful launch of the LTE system.

3 Discussion on the selected use cases

3.1 Coverage and Capacity optimization

According to [1], the objectives of this use case are: 

· providing continuous coverage

· increasing capacity of the system

· interference reduction

· controlling performance at cell edges

LTE initial deployment will be driven by demands as:

· Reuse of existing sites, thus delivering compatible ranges in UL/DL with legacy radio concepts

· Cell Capacity is likely to be sacrificed for the needs of coverage, but a specific quality has to be achieved among the entire cell (fairness for the users)

Fluctuation of radio conditions and sub-optimal initial network planning may cause coverage holes and eventually decrease performance in a cell. This use case addressed directly these issues: if properly implemented, it will help the network to adapt to the difficult conditions and provide expected coverage and necessary capacity for the first users.

Functions to be used in the use case are, for example, antenna tilting, power optimization, HO and cell reselection parameters optimization for network performance at cell edges.

3.2 Mobility Robustness optimization

According to [1], the objectives of this use case are:

· avoiding HOs to non-suitable neighbors, 

· finding non-optimal settings (cell reselection and HO) for cell-pair and fixing them, 

· avoiding discrepancies between cell reselection and HO setting (HO immediately after RRC connection setup)

Similar to the case of the coverage and capacity optimization, this use case addresses problems with network performance in non-optimal deployments. In the early stages of LTE implementation, such deployments will be seen often. Initial parameter configurations may lack the refinements of later stages, especially by lacking the experience how the early UEs will report and behave in the network.

Improper HO and cell reselection configuration may limit actual QoS to levels jeopardizing individual end user satisfaction although the overall cell load shows acceptable performance.. This use case, which focuses on optimizing and harmonizing HO and cell reselection configuration, is therefore very relevant at the early stages of LTE implementation.

Functions to be used in this use case are mainly HO and cell reselection parameter optimization.

3.3 Mobility Load Balancing optimization

According to [1], the objectives of this use case are:

· improving system capacity and call quality by balancing uneven load levels in the RAN

· avoiding outages due to overload

Main purpose of this use case is to optimize network load, in cases the system maximum capacity is reached. 

It may therefore seem of secondary priority at this stage, when system load is likely to be much lower than maximum. However, the work is seen as a straightforward continuation and finalization of discussions and the work started in rel.8 which led to an initial implementation for load information exchange over X2. Abandoning or postponing this use case would keep that work unfinished and the rel. 8 implementation would only allow very limited SON functionality.

The need of the use case in early network deployments is posed by the expected sub-optimal system capacity. SON algorithms will help to optimize the load distribution over the cells, contributing to a better perceived fairness from the end user side. Also, this use case is closely related and cannot be treated separately from the mobility robustness optimization, which will is very important for the early implementations, as it has been presented in chapter 3.2. 

Functions to be used in this use case are mainly HO and cell reselection parameter optimization. Also antenna tilt and TX power adaptation can be used in this use case. It builds on top of X2 load information exchange already implemented in rel.8.

4 Summary and recommendation

For the successful launch of LTE the early availability of specific SON use cases will be a big help for the NW operators. All of the selected and in [2] proposed use cases are interrelated, as it can be seen from the previous descriptions, and giving up one of them will not save much effort. The selected use cases form a logical bloc of functionalities for SON, which will also contribute to other use cases intended for later releases. The limited time for the release 9 development requires focusing on a small subset of use cases

Recommendation: 

The use case priorities as given in [2] are retained in the WID. 

Any other use cases for SON WID should be considered with regards to the constraints of the tight rel. 9 work plan.

Any other use cases can be studied along the rel. 9 work in a study item, but will be implemented in later releases.
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