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1 Abstract

In [1] Mobility Robustness optimization has been included as a SON use case for the Rel. 9 work item on SON. This contribution discusses the examples given so far in the use case description of [2] and proposes to change the focus of the use case in the direction of handover optimization, i.e. ping-pong versus quality.

2 Introduction
The use case description in [2] highlights that manual HO parameter setting is a time consuming and costly task and is therefore often not optimized after the initial deployment. It is also required from the use case to detect certain problems that a single eNB even is not able to detect and to optimize HO parameters accordingly. The use case description exemplarily addresses some situations where mobility robustness optimization shall provide adequate solutions.

However, this text is already present in [2] for quite a while and therefore it’s reasonable to discuss whether current description still reflects the right scope or whether the focus needs to be adapted, e.g. because they are partly solved by the progress of other SON functions. For that purpose the examples are repeated below and shall be discussed in the following section.   
3 Discussion
The use case description in [2] lists the following examples:
(1) Identifying and avoid using non-suitable neighbours. 

The eNB for the source cell can not always detect when a handover was performed to a non-suitable cell. One example of this is radio link failures occurring shortly after the UE has connected to the target cell. 

(2) Identifying problematic settings of cell selection/reselection parameters. 

(3) Minimize handovers immediately after initial RRC connection establishment. 

If the idle and active mode mobility parameters are not well aligned, this may result in a large number of handover shortly after the UE has transited from idle to active mode. For the scenarios where this behaviour is not intended, or where the number of handover exceeds an acceptable level it would be beneficial to be able to detect and control this behaviour.

Discussing (1):
The new ANR function shall already serve the need to generate proper neighbor relation lists. Also radio link failures according to the example in (1) should not occur when the mobility robustness optimization function is active. Therefore we think that the detection of radio link failures should better be used to trigger the coverage hole detection mechanism.

Discussing (2) and (3):

These items both address the optimization of idle mode cell selection/reselection parameters. In order to find optimized idle mode mobility parameters these may need to be coordinated with the handover parameters that are calculated by SON functions for active mode UEs. However, the standardization impact of detecting and removing misalignment of idle and active mode parameters shall be clarified in more detail. For example, is it reasonable to allow different settings for idle and active mode mobility parameters that in principle have the same meaning (e.g. cell-pair specific offset)? Assuming there are such scenarios: Shall a SON mobility robustness optimization function be allowed to apply optimized active mode mobility parameters also for the idle mode, i.e. to overrule a pre-configured operator’s setting? 
Discussing a new mobility robustness optimization aspect (4):

A more suitable issue than the above (1),(2),(3) is in our opinion to have a continuously running optimization function running in background that calculates optimized HO parameters with the goal to minimize hysteresis as far as possible. From the figure below it can be seen that large hysteresis causes UEs being connected to non-optimal cell for the advantage of preventing ping-pong handovers. Note, that such delayed handover will reduce system capacity (as more resources are required in the sub-optimal cell to maintain QoS) and can even lead to radio link failures. Therefore finding a good trade
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It is assumed that the hysteresis parameters initially are set either too high or too low, depending on an operator’s preference to be sure that ping-pong handovers don’t occur or rather to prevent radio failures during handover. The mobility robustness optimization function can optimize this parameter setting in a way that the UEs are connected as early as possible to the optimal cell from radio conditions point of view under the robustness condition not to cause ping-pong handovers; or not to exceed a tolerable amount of ping-pong handovers. The optimized settings will depend on the environment of the cell borders (e.g. shadowing and multipath conditions) and on typical user mobility behavior (e.g. user speed relative to cell border, fast fading). Therefore cell-pair specific settings will provide benefit compared to pre-configured settings.

Hysteresis, both in time and in measured signal strength, as well as  cell pair specific offset parameters may be candidate parameters for this mobility robustness optimization function.
4 Summary and Proposal
From the discussion section we conclude that currently the examples (1), (2) and (3) don’t show the right way to provide a RAN based mobility robustness optimization function. Partly because other SON functions already contribute to their solution, partly because we think the trigger, e.g. (1), may better fit for other SON functions.

It is proposed to discuss the issues listed in the discussion section above. Furthermore it is proposed to modify the focus of the handover optimization and robustness function in the direction discussed under item (4) of the discussion section. A corresponding text proposal is given in [4].
Note, that this would also align work in RAN groups to the scope of the SON use case "Handover Parameter Optimization" as discussed in SA5 and therefore allow integrated treatment of radio and OAM aspects.
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