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1 Introduction

This document discusses need for mobility parameter exchange during Mobility Load Balancing Optimisation. 

It was stated in TR 36.902 ‎[1] that for Mobility Load Balancing Optimisation: “The handover margins and/or cell reselection parameters between the cell controlled by the eNB and one or more neighbouring cells are modified in a coordinated manner in both cells to avoid any problems with for example ping-pong.” 
This contribution discusses some parameters which shall be modified and also how to coordinate the adjustments. 
2 Discussion
Normally, the borders should be well aligned, for example by using a mobility robustness optimisation solution. This may also be the result of extensive and expensive Drive Test campaign.
When modifying mobility parameters in a cell, it will be necessary to adjust the mobility parameters in neighbour cells to avoid causing ping pong. Basically, each cell pair will have a border where UE starts perceiving another cell as being more favourable. If these borders are not aligned, there will be an geographical area in between the cells where the UE will always believe that it is better to change to another cell. This will cause frequent handovers. 
If mobility parameter adjustment is used for load balancing without coordination the following scenario can occur.

 Cell A is higly loaded. Cell A would therefore like to modify the mobility parameters and perform handovers at an earlier stage and thereby reduce the load.  Cell B can however not increase the offset. 
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Figure 1. Example of when a parameter modification causes an area with ping-pong.
The reason for Cell B not being able to adjust its parameters is that mobility parameters can only be changed within a range basically defined by the cell coverage overlap of the two cells. Changing it outside this range will e.g. cause call drops. 
SON Mobility Robustness Optimisation function Error! Reference source not found. is suggested to adjust mobility parameters to reduce call drops and excessive handovers. There is an interaction between Mobility Load Balancing and Mobility Robustness Optimisation use. One way of interacting with Mobility Robustness Optimisation function is that Mobility Robustness Optimisation function gives an allowed mobility parameter range where the radio network system performance is acceptable and within which Mobility Load Balancing function is allowed to change the mobility parameters for load balancing purposes.
2.1 Using cell specific parameters.

The Mobility Load balancing function will use mobility parameters for controlling the overload situation as agreed in the use case description in ‎[1]. We see mainly two types of parameters that may be used: parameters applied for all neighbours or parameters applied only to one specific neighbour cell. 
Adjusting the parameters affecting all neighbours will lead to a ripple effect where the neighbour must also adjust parameters for all his neighbours and so on. Adjusting a parameter applied to only one specific neighbour will only require that the corresponding parameter is adjusted in that neighbour cell and will not propagate to any other cells. Therefore it seems more suitable to use the cell specific parameters for load balancing purposes. 

2.2 Parameters to use

‎[2] defines the moility parameters sent from the eNB to the UE. For idle mode, there is one parameter for cell individual offset, q-OffsetCell, which is used when calculating the cell ranking criterion Rn for neighbouring cells (see ‎[3]).

In a similar way, in active mode there is a cell specific offset parameter, Ocn, which is used in the  equations defining the entry condition for the mobility related events. 

We propose that the eNB uses the two cell specific parameters, Qoffset-cell and Ocn to perform intra frequency load balancing 

3 Proposal
In order to coordinate the mobility parameter adjustment, we propose that the eNB exchange a value representing the relative adjustment of Qoffset and Ocn that should be performed in order to balance the load.

We can see three different possible solutions for this. Assuming a similar scenario as outlined earlier, where eNB 1 has decided to adjust the mobility parameters in cell A towards cell B controlled by eNB 2 we see the following possible solutions for coordinating the parameter modification
1. eNB 1 notifies eNB 2 of the parameter adjustment. 
2. eNB 1 notifies eNB 2 of the planned parameter adjustment. eNB 2 acknowledge or reject. If eNB2 acknowledge, both eNB1 and eNB2 modifies the parameters

3. eNB 1 notifies eNB 2 of the planned parameter adjustment. eNB 2 acknowledges or reject this suggested change. eNB 1 will only change parameters if eNB 2 acknowledges in response. eNB2 will not change. To align the Handover parameters change, eNB 2 may also like to change its parameters, then eNB2 shall also switch in “Master” mode and starts a Resource Status Update Initiation procedure. The ENB2 will provide is change parameters to the eNB1 which eNB1 may accept. 
This 3rd option may required stage2 or TR 36.902 additional clarification to capture the parameter second phase parameter adjustment in eNB2. If RAN3 would like theses clarification Huawei will volunteer to do its.
The capability to a eNB2 to reject the planning parameters from eNB1 is a basic defence mechanism as example, eNB2 may received request from all is neighbours in same time 
4 Conclusions
We have outlined three possible solutions for coordinating parameter adjustment to be used in a load balancing optimisation. 

Among the three proposed solutions, we prefer solution 2 or three since they provide a possibility for eNB2 to reject a suggested change. Further we think the 3rd one may be more inline with the master/slave approach agreed or load balancing.  Therefore, we have also submitted a CR containing the required change. 
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