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1 Introduction and Abstract

In [1] a work item on SON has been agreed, including mobility load balancing optimization and stating the need to refine the use case requirements and identify system functions to serve the use case. This document elaborates on these points and proposes next steps for the way forward.
2 Discussion
2.1 Requirements for load balancing
Load balancing increases the overall served traffic and number of satisfied users in the network by equalizing load over multiple cells. This is finally achieved by handing over users from one cell to another. Therefore a strong interrelation with handover-related system functions is given.
General high-level requirements include:

· robust operation,

· clear separation from other RRM functions to allow stable and efficient operation, and

· operation in multi-vendor environments.

Any load balancing algorithm can be expected to have the following requirements:
· knowledge of suitable UEs for load balancing HO,

· knowledge of neighbour cells for load balancing (per UE), 
· knowledge of capability of cells to accept additional load, and

· procedures to do load balancing in an efficient and stable manner (i.e. without excessive overhead, back-handover, or network instabilities).

The following section discusses the available measurements and information in Rel. 8 related to these fundamental requirements.
2.2 Available Input and Procedures for Load Balancing in Rel. 8

Load balancing will be accomplished by handovers of users. Therefore it can be assumed that ANR function and neighbour cell measurements for mobility reasons will give a good indication both of suitable UEs for load balancing, and neighbour cells per UE.
However, for understanding the capability of neighbouring cells to accept load balancing requests, existing signaling (like resource status update, overload indicators, etc.) is not optimal as discussed in detail in [2].
Although load balancing can be indicated as a cause value in the handover request, it is expected, that additional procedures are required for efficient and stable load balancing, in particular there is currently no way to negotiate and inform about adapted cell borders due to load balancing. Note, that the final design of such procedures will depend on 

· the parameter that will be automatically tuned for load balancing,

· the time-scale of operation,

· the location of the load balancing SON entity. 

It is therefore important to evaluate the different possibilities and agree on preferred optimization parameters, time-scale of operation, and architectural split for load balancing.
2.3 Optimization Parameters

Intra-frequency load balancing is achieved by handing over users to neighbour cells, i.e. by adaptation of cell borders. This can be achieved by adaptation of different parameters:
· DL transmit power,

· antenna tilt,

· handover parameters, such as offset parameters.

The required solution for load balancing will be fundamentally different depending on which parameter(s) is (are) chosen. Furthermore this choice will also impact the need to co-design the load balancing functionality with other use cases [3]. In case DL transmit power and antenna tilt are use for load balancing, other use cases using these parameters would need to be considered during design, such as coverage and capacity optimization. In case handover parameters will be adapted for load balancing, co-design needs to be done with mobility robustness use case.

For further progress, it is therefore required to evaluate which will be the used parameters for load balancing.
2.4 
Way forward 

It is proposed to progress the use case load balancing in the following manner
1. Work towards signaling and procedures that improve the knowledge at the eNB intending to perform load balancing on the capability of neighbouring cells to accept load balancing requests.
2. Develop evaluation scenarios that allow to select the parameter that will be optimized for load balancing, determine the time-scale of load balancing, and show stability, robustness and efficient operation of load balancing.

3. Decide on the optimization parameter for load balancing based on evaluations.

4. Decide on required system functions and their functional split in the architecture.

5. Develop required signaling and procedures for efficient and stable load balancing operation.

During this process other working groups in 3GPP might need to be involved.
3 Summary and Proposal

It is proposed to 

· Add the requirements of Section 2.1  to the TR to be established on SON.

· Adopt the proposed way forward.
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