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1 Introduction
In TR 36.902[1], the Mobility Load Balancing Optimization has been defined as one of the SON use cases.RAN#64 meeting had discussed the requirement of negotiating HO setting for SON load balancing. But there were still some open issues. This document discusses the requirement and principle of Mobility Parameters negotiation for load balancing and gives an example of the procedure to negotiation mobility parameters.
2 Discuss
When the overloaded cell has the requirement of load balancing, it will modify cell reselection/handover parameters to transfer load to under loaded cell. And the adjacent cell also needs to be adjusted accordingly, in order to keep the load to be transferred to other cell successfully and improve the edge user’s experience.
2.1
Which Parameters are needed to be negotiated in Load Balancing?
HO parameters should be communicated between nodes for connected UEs [1]. Should the idle mode parameters be negotiated between two nodes also? In our opinion, it has the same requirement for cell reselection parameters. Though Cell reselection parameters updates is slower than HO parameters, SON functions changing parameters will typically operate on a slower time scale anyway in order to avoid collisions with the control loops of RRM. Some reasons are the following:
1． Cell Reselection is another method of load balancing to transfer load to other under loaded cells. And the number of UE in idle mode determines the potential load of a cell. So if the cell has the requirement of reducing the load, it will need to reduce the number of UE in idle mode.

2． The unmatched reselection parameters between two cells will lead to ping-pong reselection. This phenomenon will influence on the users’ experience and make the traffic load hard to be transferred to the under loaded cell.

Proposal: Cell reselection parameters are needed to communicate between two cells.
2.2
The relationship between MLB and Other SON use case

Each SON use case has its own optimization target and output parameter, and which maybe conflicts with others. For example MLB changes HO parameters to balance load among cells, and MRO also changes HO parameters to avoid or reduce handover problems. And to adjust HO parameter in MLB may decrease the performance of mobility. 
In CCO use case, the adjustable parameters to achieve Coverage and Capacity Optimisation focus on power and antenna related parameters.And these parameters will also impact on the load of cell. On the contrary, MLB use adjust handover/cell reselection parameter will impact on the capacity of the cell.
So we hope to decrease or avoid the conflict among use case. And the following principles have been put forward:

1. MLB should consider reducing the influence on other use case when changing mobility parameter.

2. Operator can set the priority of MLB and other SON use case. 

2.3
The mechanism of parameter negotiation 
The document [2] proposes some requirements for the load balancing negotiation. We basically agree with these requirements, and there are still additional principles about that:
1. eNBs are peer entity, which can accept or refuse the parameter suggestion of other eNBs, other eNBs can not directly decide the parameters updating.
2. The procedure of load balancing negotiation should be simple and the delay should be as short as possible, which will increase the successful opportunity of negotiation.
3. Parameter negotiation should consider the influence on other SON use case.
4. Two nodes need know the range of the acceptable parameter each other.
Why each node can accept or refuse the parameter information of other nodes? Two nodes have different benefit, such as cell priority, load and the range of parameter restricted by OAM. And the requirement of adjusting parameter maybe improper to another node as it has its own acceptable parameter. If one node knows other node’s range of parameters, it can quickly choose proper parameter.

Proposal: The range of the acceptable parameters should be exchanged between two nodes.
Then we will give an example of a procedure to negotiate mobility parameters. And we illustrate the mechanism with the figure below:
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Figure 1 the procedure of parameters negotiation
1). Cell 1 has the requirement of load balancing, it send its request of parameters negotiation to its neighbor cells.

2). According to the parameter of cell 1 and its own policy, the neighbor cell decides whether refuse or accept the request, and it will give the feedback to cell 1. If the neighbor cell accepts the request, it will give the range of acceptable parameters.
3). Cell 1 analyses the feedback, if rejected, it will no longer to load balancing with this neighbor cell. If accepted, the acceptable range of parameter will offer a reference to the LB algorithm. 
4). Cell 1 chooses the proper candidate cells according to LB algorithm and calculates new parameters setting. Cell 1 will send the new setting to these candidate cells.
5). The candidate cell analyses the new setting and either accepts or reject it. If accepted, it modifies accordingly its new setting towards the cell 1 and sends acknowledgement to the cell 1.If rejected, it will also notify the cell 1 with refuse cause. 
6). Cell 1, if it receive acceptance, update mobility parameter. If it receives rejection, the parameters remain unchanged.
Remarks:

1． The request of parameter negotiation includes the configuration of mobility parameter, and the parameter includes HO and cell reselection parameters.

2． When the neighbor cell gives the base line of acceptable parameter of cell 1, it should consider its own policy. And the policy include the OAM setting, its own load ,and influence on other SON use case such as MRO

3． The LB algorithm choose the candidate cells and calculate the adjust parameter. And the parameter should accord with the acceptable range of parameter which the neighbor cell sends to it.

4． If cell 1 gives the new setting as it take the acceptable parameter range into consideration, there is little chance that the candidate cell will refuse it. 
3 Conclusion
Based on the above discussion, several proposals are the following：
1. Cell reselection parameters are needed to be communicated between two cells.
2. The range of the acceptable parameters should be exchanged between two nodes.
3. The procedure of parameter negotiation could be defined as the description of Figure 1.
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4.6.2
Required functionality
General features of the solution are as follows:

Functionality: An algorithm decides to distribute the UEs camping on or having a connection to a cell, in order to balance the traffic load. This may be achieved by delaying or advancing the handing over of the UEs between cells.

Actions:
· An eNB monitors the load in the controlled cell and exchanges related information over X2 or S1 with neighbouring node(s).
The related information includes:

- Load information;

- HO parameters configuration and the range of the acceptable parameters;

- Cell Reselection parameters configuration and the range of the acceptable parameters;
· An algorithm identifies the need to distribute the load of the cell towards either adjacent or co-located cells, including cells from other RATs, e.g. by comparing the load among the cells, the type of ongoing services, the cell configuration, etc.

· An algorithm estimates if the HO and Cell Reselection settings need to be modified; if so, communication between involved eNBs (or towards O&M) takes place to change of the neighbours HO and Cell Reselection settings to the neighbour eNB.
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