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1 Introduction
The usage of a UE History Information to detect ping pong was discussed in [1]. The idea is to transfer the UE History Information between eNB at handover and use this to adjust the hysteresis in the cell. 

This document discusses on the possible extensions to this scheme, by using two types of measurement reports that can be used in a centralised or distributed scheme to adjust mobility parameters.

2 Discussion
In [1] it is suggested a method where each eNB uses the UE History Information to determine the ping pong rate. The eNB evaluates the ping pong rate and the call drop rate and adjusts the hysteresis accordingly. 
The UE History Information can also be used to identify situations where there is a rapid chain of handovers, similar to ping pong but not restricted to 2 cells. In this scenario, there may be a need to update parameters in all involved cells, but since the information transfer is depending on how the UEs move, the first cell in this chain will only be able to get this information if the UE returns to the cell.  

Another potential problem is that the call drop rate may be affected by other things, for example a coverage hole in the cell. Therefore, it may be beneficial to use more information to enable the eNB to determine if the call drops are due to coverage holes, or mobility parameters, for example using a too large hysteresis. 

Further, ping pong is only one indication that the handover was performed too early and where it may be beneficial to delay the handover by for example increasing the hysteresis. The UE may fail to access the target cell, or suffer from a call drop shortly after the handover is executed. We believe that it is important to take all possible problematic events into account when setting the mobility parameters.
In [1], only the possibility to adjust the hysteresis is discussed. There is also a possibility to adjust the cell individual offsets (CIO), for example if the ping pong problems are especially noticeable for one of the neighbour cells. In that case, it may be beneficial to adjust the CIO instead. The ping-pong can be analysed on a cell pair basis, since this information is available in the UE history information, but the call drops can currently not. In order to analyse the call drops on a cell pair basis more information is needed.
3 Measurement reports and example scenarios
It is suggested to increase the available information by:

· Categorising call drops as mobility related or not

· For mobility related call drops include information about the involved cell pair (source-target) 
· Include other failure events, such as call drops occurring shortly after HO and failure when accessing the target cell.

It has previously been proposed to let UE store the identity of the last serving cell and report the new cell during the re-establishment procedure in order to find missing neighbour relations [2]
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[3]. We suggest that this is also used as an input for setting mobility parameters. 
We believe that the time between the RLF and the re-establishment is an important criterion to distinguish between coverage and mobility related call drops. If the cause is a coverage hole, it is likely that the UE will not immediately be able to re-establish the connection to the new cell. The actual solution can be quite simple. The UE could either report the time between the RLF and re-establishment, or indicate if the time exceeds a predefined threshold. It would also be possible to scale this threshold based on UE velocity. 
To resolve the problems indicated in the previous section, the exchange of this information between different cells and thereby potentially different eNB is required. The UE History Information is also collecting information from multiple cells but only during the time the UE is connected and the information is only distributed in the path that the UE moves. 

Therefore, we propose that in addition to the UE History Information, a solution with two types of measurement reports is used: 

· Too early: An indication that a handover was performed too early, thereby causing problematic events in this cell pair relationship

· Too late: An indication that handovers may be performed earlier in this cell pair relationship 

These measurement reports can sent immediately after the event occurred to the other involved eNB over X2, or collected into counters and sent to SON in OAM, depending on if a centralised or distributed approach is used to adjust the mobility parameters. 
The following sub-sections illustrate some example scenarios and how the two measurement reports can be used in each scenario.
3.1 Rapid HO between 3 cells

This scenario could be described as when a handover from cell B to cell C occurs immediately after the handover from cell A to B. 
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Too early: Handover A->B occurred too early. Can be triggered in cell C by analysing the UE HO history.
Too late: Handover A->C could occur earlier. Can be triggered in cell C, by analysing the HO history.

3.2 RLF and immediate re-establishment

A re-establishment occurs in cell B shortly after an RLF occurring in cell A.
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Too early: Not applicable 
Too late: Handover from A->B may be performed earlier. Can be triggered in cell B, by using the information provided at re-establishment.

3.3 RLF shortly after HO

RLF occurring shortly after handover from cell A to cell B with a possible re-establishment in cell C.


[image: image3]
Too early: Handover from Cell A->B may be performed later. This could be triggered in cell C, but to distinguish this from the previous scenario (RLF without a previous HO) this requires that cell C is aware of that an HO occurred prior to the RLF. This can for example be solved by supplying this information from the UE at re-establishment. 

Too late: Indicating that cell C may be a suitable neighbour for cell A. Can be triggered in cell C. Similar functionality as described above needed to distinguish this from the case where no HO occurs prior to the RLF. 

3.4 Access failure 

No success when UE is trying to access cell B during the execution of a handover from cell A. The UE re-establishes a connection in cell C.

[image: image4]
Too early: Indicating that the HO to cell B was performed too early. Can be triggered in Cell A, who can detect that a handover was executed but the target eNB never responds with an acknowledgement, RESOURCE RELEASE.

Too late: Indicating that cell C may be a suitable neighbour for cell A. Can be triggered in cell C by using the information supplied at RLF re-establishment. 

4 Conclusions

We propose to
· Agree that the two measurement reports for too early and too late handovers are either collected in the eNB and sent to OAM (centralised) or sent to related eNB over X2 (distributed)
· Agree that this solution is included in the TR 36.902 according to the text proposal in the following section.
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6 Text proposal 

This is a text proposal for the TR 36.902 “Self-configuring and self-optimizing network use cases and solutions”
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4.5
Mobility robustness optimisation

4.5.1
Use Case description

Manual setting of HO parameters in current 2G/3G systems is a time consuming task. In many cases, it is considered too costly to update the mobility parameters after the initial deployment. 

For some cases, RRM in one eNB can detect problems and adjust the mobility parameters, but there are also examples where RRM in one eNB can not resolve problems:
· 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. 

· Identifying problematic settings of cell selection/reselection parameters. 

· 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.

4.5.2 
Solution Description
The mobility robustness optimization functionality optimizes the mobility parameters. 
Two architectural solutions exist: 

· The centralized solution would require the eNB to collect measurements and send these to OAM (PM). The OAM would tune the parameters and send to the eNB (CM). 

· The distributed solution would require the eNB to distribute measurement report related to mobility to neighbor cells.
4.5.2.1 
Input data, definition of Measurements or Performance data
In addition to the previous agreed UE history information, the following two eNB measurements are needed

· Too early: An indication that a handover was performed too early, thereby causing problematic events in one cell pair relationship

· Too late: An indication that handovers may be performed earlier in one cell pair relationship 
4.5.2.1 
Output, influenced entities and parameter
· Hysteresis

· Cell individual offset
· List of forbidden cells
4.5.2.3 
Impacted specifications and interfaces
















































































































Time





Cell A


Cell B


Cell C











Time





Cell A


Cell B


Cell C





Time





Cell A


Cell B


Cell C

















Time





Cell A


Cell B


Cell C


























