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1 Introduction

Besides the RLF related scenarios that have been discussed and treated in the scope of MRO, it was approved that the non-RLF related scenarios are also to be dealt with in Rel-11 SON WI [1], among which short stay and ping pong are typical scenarios. 
Due to the variety of the use cases, the short stay and ping pong problems should be recognized and treated in different ways when occurred. First, the inevitable short stay and ping pong should not be avoided. Second, for the cases that should be avoided, the network should be able to find out the cause of the happening of short stay and ping pong, then the corresponding optimization is possible.
This contribution focuses on the potential causes, proposing four possible reasons for unnecessary short stay or ping pong issues. 
2 Discussion
Short stay and ping pong scenarios are a kind of scenarios of large scope, which typically includes at least two cells and related to two handover procedures. Therefore, the cause of unnecessary short stay and ping pong problems may be complex and different from case to case, which should be acknowledged to the network so that the corresponding treatment can be carried out, e.g. the adjustment the handover parameters of the targeted cell.

In general, there are four kinds of potential causes that could bring out short stay or ping pong problems.
1. The first handover is unnecessary. 

This is a major cause for ping pong, as illustrated in Fig. 1 and Fig. 2. In Fig. 1, the UE initially connected to cell A locates inside the ideal HO triggering borderline of cell A. If an HO for the UE from cell A to cell B is triggered, cell B would soon handover the UE back to cell A because the UE is outside the HO triggering borderline of cell B. In this case, the ping pong happens because the first handover is unexpected. In Fig. 2, the UE keeps outside the ideal HO triggering borderline, so the triggering of an unexpected HO for the UE from the macro to the pico cell will also result in an unnecessary ping pong.
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Fig. 1 Example of unnecessary first HO caused ping pong between macro/pico cells
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Fig. 2 Example of unnecessary first HO caused ping pong for HetNet cells
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Fig. 3 Example of first HO caused short stay between macro/pico cells
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Fig. 4 Example of first HO caused short stay for HetNet cells
2. The first handover is triggered to a less proper cell.

This is a major cause for short stay problems, as illustrated in Fig. 3 and Fig. 4. In Fig. 3, a handover for the UE initially connected to cell A should be triggered as the UE crossed the HO borderline. However, if the UE handover to cell B, a second handover from cell B to cell C would soon be triggered. In this case, a short stay problem occurs because cell A should handover the UE to the most proper cell, namely cell C. In Fig. 4, the radio link can be guaranteed if the handover is triggered from macro cell A to macro cell B as the UE moves, hence if the handover is triggered from cell A to the pico cell, an unnecessary short stay occurs.
3. The second handover is unnecessary.

This refers to the cases that the first HO is correctly triggered, whereas a second HO is wrongly triggered. It is also a possible cause for both short stay and ping pong problems, as illustrated in Fig. 5 and Fig. 6. In Fig. 5, when the due handover from cell A to cell B is completed, cell B may unnecessarily handover the UE back to cell A after a short time, leading to a ping pong. Fig. 6 shows an example of short stay, where the UE unnecessarily handover again to cell C after a duly handover from cell A to cell B.
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Fig. 5 Example of second HO caused ping pong
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Fig. 6 Example of second HO caused short stay
4. The second handover is triggered due to other optimization mechanisms.

This may happen when the normal handover mechanisms are not coordinated with other optimization mechanisms, e.g. soon after a handover for the UE is triggered from cell A to cell B, a handover is triggered to cell A or cell C under the instruction of the MLB mechanism.
Proposal 1:  We kindly suggest RAN3 to discuss the abovementioned classification of potential causes for unnecessary short stay and ping pong problems.
Proposal 2: The discussions of MRO-MLB coordination should take into account short stay and ping pong issues.
3 Conclusion

Based on our analysis, we suggest that RAN3 to discuss the following proposals:
Proposal 1:  We kindly suggest RAN3 to discuss the abovementioned classification of potential causes for unnecessary short stay and ping pong problems.

Proposal 2: The discussions of MRO-MLB coordination should take into account short stay and ping pong issues.
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