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1 Introduction and Abstract

The MRO work so far focused on failure scenarios. Additionally, an unnecessary HO from LTE has been defined for inter-RAT environment [2]. Other unnecessary handovers like ping-pongs or short stays should be avoided as well, since in case of missing packet forwarding (which is reasonable for inter-RAT handover) packets may get lost and require higher-layer retransmissions, which in turn cause a degradation of the throughput. There are already concepts available for ping-pong detection. The WID for SON in Rel.11 proposes to address in a more systematic manner the solutions for the non-failure scenarios. This paper reviews the current situation and hints the gaps to be filled.
2 Discussion
2.1 Existing mechanism
In addition to the RLF afflicted handover problems, there are also so-called unwanted handovers where connection is not out-of-sync, but the performance, due to increased signalling, packet forwarding, etc. is impacted. Typically, unwanted handovers are ping pongs (or sometimes also called oscillations) and short stays which can occur equally within a given RAT, and in inter-RAT deployments. Current specs offer methods to detect “Unnecessary inter-RAT HO” where UE is handed over from LTE to another RAT, even though the connection with LTE would have been good enough (initially proposed in [1]) and ping-pongs, in both, intra-LTE/UMTS and between these two RATs. Detection of the latter is done with the UE history information, where every serving cell records the time the UE was served.
The ping-pong scenario can be defined as follows:

There are two options which are counted as ping pong. Immediately after successful HO UE is handed over back either to the source cell of the first RAT, i.e. cell A (RAT1) ( cell X (RAT2) ( cell A (RAT1), or to a different cell of the first RAT, i.e. cell A (RAT1) ( cell X (RAT2) ( cell B (RAT1). What counts in the general inter-RAT case is the changing forth and back between RATs independent of the cell.
The short stay scenario is quite similar:

Immediately after successful HO, the UE is handed over to yet another 3rd cell or RAT, e.g. cell A (RAT1) ( cell B (RAT1) ( cell C (RAT1), or cell A (RAT1) ( cell X (RAT2) ( cell Y (RAT2). Short stay can be considered as a more general form of a ping-pong.
It must be noted that the UE history information does enable automatic return of the information about the short stay to the cell that triggered the HO. It can be retrieved only if the UE returns there before the call is terminated.
2.2 Needed enhancements
The existing mechanism was developed for uniform network. HetNet style, multi-layer network deployment added new challenges. One of the assumptions is that the minimum stay that defines a ping-pong or a short stay is the same across the network. However, a minimum stay in a macro cell and in a hotspot may be significantly different. It depends also on other criteria, like UE velocity.
The mechanism defined for ping-pong / short stay detection enable passing the information needed for detection of the problem, but do not allow for SON-style correction of the problem. In MRO, once the problem is detected the information is passed either to the cell where the problem occurred or to the coverage controlling entity. Also OAM is notified about the problem. A similar mechanism is missing for the ping-pong and short stay detection (in the case of short stay even the information transfer to the original cell is not guaranteed).
3 Summary and proposal
In this paper the existing mechanism for ping-pong / short stay detection was reviewed. Based on this and on the SON methods developed so far, it is proposed to review if this mechanism can be enhanced, so that more precise detection and possibly automatic correction of the problem can be enabled.
The proposals can be formulated as follows:

1) The existing mechanism should be reviewed to verify if detection of ping-pongs / short stays needs additional information, not available currently 
(example: shall “minimum stay duration” be defined per cell or per network? Shall the cell that triggered a HO that led to a short stay be notified?).

2) Methods to enable automatic correction of the problem, either in centralised or distributed way, should be defined
(example: shall ping-pongs / short stays KPIs be added to Itf-N?)
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