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1 Introduction

In TR 36.902, Mobility Load Balancing (MLB) Optimization has been defined as one of the SON use cases, which is used to balance load between cells. And this use case has been deeply addressed in release9 timeline. In the solution of MLB in release9, before choosing a destination cell to perform the MLB, the source cell first considers the load information report of its neighbour cell.
Through this paper we discuss the insufficiency of just considering the load information of the source cell’s neighbour cells and further enhancement may be necessary for MLB. 

2 Discussion
2.1 Discussion
In the LTE system, cell overloading is often at random and sudden and multiple reasons cause a cell to be overloaded. It often occurs when some subscribers use large flow services at the same time or the number of UEs in the cell increases sharply. When overloading occurs in the system, sometimes it does not only affect a cell but a large band of neighbouring cells. Under these scenarios, it is necessary to reduce the load of overloaded cell(s) and balance the load among cells by choosing some appropriate UEs to handover to an adjacent cell with lower load. The MLB procedures in the current R9 only consider load information in the case of two adjacent cells. But if we consider load information in the case of two adjacent cells, without meticulous MLB schedule, we may result with ping-pong MLB and low network resource utilisation. To illustrate our view let’s consider the scenario in fig1.
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Fig1:  Muticells scenario MLB 


In fig1 we suppose cell A is overloaded. Cell A needs to perform a MLB to one of its adjacent neighbour cells (say cell B or cell D). Cell A first performs load information exchange with cell B and cell D. Suppose from the load information report, B and D are all able to perform a MLB with A and A chooses B based on some principles. At the moment A discusses and performs MLB with B, cell C suddenly becomes overloaded and sends a MLB request to B. In this case the following possibilities may occur:

· B rejects the MLB request of C by signalling that it can not perform a MLB with C therefore: 

· As C is overloaded, those UEs in idle state could not access to the network at all. 

· New incoming UEs could not access to C resources.

· B may accept the request by allocating not as much as sufficient resources to C. e.g, C wants to balance 60 UEs to B. Before performing MLB with A, B can accept 80 UEs but now B can only support 40 UEs.

· After performing the MLB from A to B, in order to support the MLB request from C, B may at its turn send MLB request to A; thus resulting to ping-pong MLB.

2.2 Summary
From the above discussion we can see that when performing MLB, load information reporting between the source cell and its adjacent neighbouring cells is not enough to: 

· Avoid  ping-pong MLB
· Attain the objective of optimisation of cell reselection/handover parameters in order to cope with the unequal traffic load and to minimize the number of handovers and redirections needed to achieve the load balancing.
· Optimize network resources utilisation
Therefore,

Proposal: The MLB decision of one cell should consider not only the load information of its neighbours but also the load information of neighbours’ neighbour.

3 Conclusion
From the above discussion we can conclude that when performing MLB, load information reporting between the source cell and its adjacent neighbouring cells without consideration of the neighbour cells of the source cell’s neighbour cells load information is not enough to achieve MLB descriptive objective. In contrast the MLB process may give result to ping-pong MLB and less network resources utilisation. Thus we propose:

Proposal: The MLB decision of one cell should consider not only the load information of its neighbours but also the load information of neighbours’ neighbour.
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