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1
Introduction
This contribution provides motivations and suggestions for enhancing the mobility load balancing feature by adding event-triggered load reporting, particularly for the case for distributing cell load evenly among the cells. The current load reporting procedures are not adequate for this type of load reporting especially in a network with many small cells. The Rel-12 SON Study Item [2] includes provisions for studying improvements to SON features for pre-Rel-12 small cells.
2
Description
2.1
Current load reporting feature description
The objective of Mobile Load Balancing (MLB), as stated in 36.300 [1], is as follows:

The objective of load balancing is to distribute cell load evenly among cells or to transfer part of the traffic from congested cells. This is done by the means of self-optimisation of mobility parameters or handover actions.
Accordingly, the solution for MLB should facilitate distributing cell load evenly (uniformly) among cells such that the difference in the load between cells is maintained within a predetermined margin. 

For load balancing for even load distribution, when a eNB receives load information from its neighbors, it should compare it with its cell load and determine its load status according to the following criteria: 

· “Too high” load means that the eNB’s cell load is greater than one or more of its neighbors’ by an unacceptable amount and that handover actions should be performed in order to correct the imbalance.

· “Too low” load means that a eNB’s cell load is less than one or more of its neighbors’ by an unacceptable amount. The corresponding neighbor should perform handover actions in order to correct the imbalance.

· Load balancing is propagated across the network as cells maintain the balance of their load with their neighbors’. 

Load balancing for even distribution of the load has distinct requirements as compared to load balancing due to congested cells. It is a much more continuous, on-going process, so careful consideration should be given to the network signaling load.

The current load reporting solution is not adequate for load balancing for even distribution of the load. Figure 1 shows the current load reporting procedure.  
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Figure 1: Load reporting procedures based on current procedure
According to the current procedure, periodic load reporting from a cell (Cell B) is initiated by a source eNB (Cell A) by sending the Resource Status Request message to the target eNB (Cell B). The target eNB (Cell B) sends a Resource Status Response message to accept the load reporting request and sends load reports in Resource Status Update messages at the periodicity specified in the Resource Status Request message. The same procedure would be used in order for the eNB of Cell B to receive periodic load reports for Cell A. 
When an eNB determines that its cell has a “too high” load status relative to one of its neighbors, it may handover some of the UEs it is serving to that neighbor in order to correct the load imbalance. With the current procedure, when an eNB determines that its cell has a “too low” load status relative to one of its neighbors, there is no handover-based corrective action available to that eNB. 
For instance, an eNB whose cell has a low load status does not have a means to notify its neighbor of the load imbalance, it cannot trigger a neighbor cell to perform load balancing handovers by sending an autonomous load report or by requesting that a neighbor cell send it a Resource Status Request message.  The corresponding neighbor must detect the imbalance itself and perform handover actions in order to correct the imbalance. 
In addition, the eNB for a cell with a “too low” load status must continuously receive and send load reports because there is the possibility of a “too high” load condition occurring at any time, and, also, it should know its neighbors’ load status for consideration during redistribution actions by other cells. Accordingly, for the current load reporting procedure, in order to distribute cell load evenly among cells, each cell’s eNB must maintain up-to-date load information for their neighbors. 
It is redundant and therefore wasteful for two neighbor eNBs to both continuously determine their load difference, but it is necessary when using the current procedure since there is no means to coordinate this information between them. In a network with a dense population of small cells, the inefficiency of this signaling procedure is magnified. 
For example, the following enhancements could facilitate even load balancing:
· Event-triggered load reporting using load difference-based thresholds
· This would allow a first eNB to send a load report to a second eNB when one of the first eNB’s cell’s load becomes larger or smaller than the load of one of the second eNB’s cells by a predefined margin. 

· One possible use of this could be that a first eNB reports its cells’ load to a second eNB periodically, but the second eNB only reports one of its cell’s load to the first eNB when the difference between the load of that cell and the load of one of the first eNB’s cells is greater than a threshold.  This would reduce the signalling load by half compared to the current procedure.

· Including in the load report a recommended amount of resources to exchange between cells to help correct the load imbalance between the cells.
· This allows the eNBs of the cells to take into consideration the status of its other neighbors’ cells’ loads. 

· For instance, if a first cell’s load is too low with respect to a second cell’s load and is also too low with respect to a third cell’s load, the first cell can provide the second cell’s eNB with a recommended amount of resources to receive from the second cell considering that it could also receive resources from the third cell.
Proposal 1: For Release 12, enhance the efficiency of the mobility load balancing procedures for maintaining even load distribution between the cells.
3
Conclusion
The current mobility load balancing procedures are not adequate for maintaining an even load distribution between the cells. To address this, the following is proposed:
Proposal 1: For Release 12, enhance the efficiency of the mobility load reporting procedure for maintaining even load distribution between the cells.
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