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Decision/action requested

To discuss the following text and introduce the agreed requirements of Load Balancing into the draft TS 32.521
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Rationale

The target of load balancing mechanisms is to automatically adjust cell reselection and handover parameters in order to cope with unequal traffic load and local congestion and increase the overall system capacity, while minimizing the human intervention in network management and optimization tasks. 

4 Detailed proposal
1. Problems of current load balance
Load balancing procedures may be considered as two steps:

· limit the congestion: in this case the load distribution mechanism is triggered by an overload situation;
· distribute the load all over the network: in this case the load gap between cells is considered by the load distribution mechanism.
In current load balance method discussed in 3GPP, the main idea is to handover the connected UE in the overlapping area from the hot (overloaded) cell to cool (low loaded) cell as shown in figure 1.
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Fig.1.  conceptual illustrates of the load balancing

However, for current method of load balance, there are two problems. The first one is as shown in figure 2. For some scenario, the current load balance solution can not efficiently solve some problems as shown in the following. Both cell 1 and cell 2 are overloaded and celll 3 is cool. The current idea of balance the load is to transfer the some load from cell 1 to cell 3. However, most of edge UE of cell1 locates in the overlapping area of cell 1 and cell 2. Therefore, those UE can not handover from cell 1 to cell 3, because those UE does not locates in the overlapping of cell 1 and cell 3. Also those UE can not handover to cell 2 because cell 2 is also overloaded. Therefore, the current load balance method cannot solve the above issues.
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Fig.2 Scenario that load transfer dose not apply

To solve the above problems, we can serve the excess traffic of the hot cells by borrowing resource from cool cell (such as cell 3) to hot cell by serving the excess traffic of the hot cells by the cooler cells in the system as show in figure 3. In the figure, we can see that the users in the overlapping area of cell 1 and cell 3 HO from cell 1 to cell 3, and the users in the overlapping area of cell 2 and cell 3 HO from cell 2 to cell 3. Since then, the traffic load of cell 1 and cell 2 can be released to allocate more resource to the users that in the overlapping area between cell 1 and cell 2.
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Fig.3 Conceptual illustrates of borrowing resources to balance load

=====================================first change=====================================

6.1.1
Load Balancing

REQ_SO_LB_FUN_xx1   Load Balancing shall be performed with no human intervention as much as possible.
REQ_SO_LB_FUN_xx2    Operator shall have the ability to manually adjust the load of a cell to its neighbour cell.
REQ_SO_LB_FUN_xx3   The IRPManager shall be able to detect the two neighbour cells who can not balance the traffic load.
REQ_SO_LB_FUN_xx4
The IRPManager shall be able to find out the cool cell which is the neighbour of the two overloaded neighbour cells.
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