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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. Previous proposal for Rel10 has already discussed the necessity that the MLB decision of one cell should consider not only the load information of its neighbours but also the load information of neighbours’ neighbour [1].

Through this paper we further discuss this insufficiency of just considering the load information of the source cell’s neighbour cells and propose an enhancement solution. 

2 Discussion and Proposals
2.1 Issue introduction
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: Multicell MLB Scenario

As shown in fig1, we suppose Cell 1 is overloaded. Cell 1 considers the possibility to performing a MLB with one of its adjacent neighbour cells (cell 2 through cell 7). 
According to the current MLB solution, after consideration of its neighbours’ load information, Cell 1 is most likely to choose Cell 2, with low load, as its load balancing candidate.  

After performing MLB with Cell 2, in the mean time Cell 9 may become overloaded. To facilitate a possible load balancing for Cell 9, the only feasible way is to mitigate Cell 9 neighbour cells’ load (which may include Cell 2). A mitigation of Cell 2 load may initiate a load balancing form Cell 2 to Cell 1, thus resulting to a ping-pong load balancing between Cell 1 and Cell 2.
Therefore, it may not be efficient if the determination on the target cell of MLB only considers the neighbour’s load information.

Proposal 1: The MLB decision of target cell should consider not only the load information of its neighbours but also the load information of neighbours’ neighbour.

2.2 Discussions
Based on the discussion in section 2.1, we have three alternatives here for handling this problem. 
· Alternative 1
Before exchanging load information with Cell 1, its neighbours first gather their neighbours’ cells load information (e.g., Cell 2 first gathers Cell 4, 7, 8, 9 and 10 load information, see fig2) and send it to Cell 1. Upon these load information Cell 1 can choose the appropriate cell and avoid ping-pong MLB as MLB candidate.
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  Fig2: Multicell load exchange for MLB 1
· Alternative 2
In this case, the procedure for determining the MLB target cell is as follow: 
· Cell 1 chooses some possible MLB candidate with low load. For example, after first neighbour load consideration, Cell 1 chooses Cell 2 and 3.

· Cell 1 requests Cell 2 and 3’s neighbour cells load information. See fig3 and 4 
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Fig3: Multicell load exchange for MLB 2
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Fig4: Multicell load

· After consideration of Cell 2 and 3 neighbour cells load information, Cell 1 will choose Cell 3 as best MLB candidate. Thus avoiding ping-ping MLB
· Alternative 3
In this alternative, the source cell initializes the HO for load balancing towards each cell one by one. If the cell could reject the load balancing with a new cause value for indicating that the target eNB may start to optimize its load with other neighbours. Because there might be multiple candidate cells to perform MLB, the source cell should try one by one for the right target. Furthermore, there might be a wrong rejection from the target to the source, and there might be no cell for the source to offload the traffics.
Based on the descriptions about three alternatives above, we have following proposals:

Proposal 2: We propose RAN3 to select one alternative for MLB enhancement.
3 Conclusion
From the above discussion and solution proposals 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 1: The MLB decision of target cell should consider not only the load information of its neighbours but also the load information of neighbours’ neighbour.
Proposal 2: We propose RAN3 to select one alternative for MLB enhancement.
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