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1 Introduction
Discussion on inter-RAT MRO enhancements related to coordination of the mobility settings was started at the RAN WG3 meeting #84, where a solution for further coordination of mobility parameters across RATs was proposed [1] (and a CR was provided at RAN3#85, though not discussed [2]). In that proposal, the inter-RAT ping-pong problem, related to correct coordination of the mobility settings in two RATs were presented. This contribution extends that analysis and introduces the multiple consecutive inter-RAT ping pong issue. It further discusses different types and reasonable treatment in terms of inhibiting consecutive handovers between RATs.
2 Discussion

Rel.11 WI “Further SON enhancements” had identified and specified inter-RAT MRO mechanisms including inter-RAT ping pongs as crucial issue [3]. The proposed method allows for detection of each single inter-RAT ping pong from UE history analysis and for informing the eNB where the ping-pong was started, but does not provide means to react appropriately, for instance, to abort these unwanted forth and back handovers immediately. 

Inter-RAT ping-pongs

In the last meeting’s contribution [1] the ping-pong problem was presented as a result of misalignment of mobility settings in adjacent cells in two RATs. In this scenario, HOs in both directions are due to radio reasons: either own coverage is too weak, or the other good enough. However, this is only one of 4 possible scenarios, and not the most likely one.

Typically, an inter-RAT handover can be triggered due to traffic steering (TS) or due to radio reasons. The TS handovers are for network capacity efficiency reasons but an omission would not harm the connection, while a handover for radio reasons is necessary. Thus, in case multiple consecutive inter-RAT ping pongs where at least one of the handover reasons is due to TS, it should be possible to stop it. An inter-RAT ping pong case resulting from misalignment of the radio parameters as described in [3] is rather unlike and can be ignored, since i) scenarios where 3G coverage ends and LTE coverage starts very seldom and ii) (if i) occurs at all) inter-RAT handovers normally depend on a dual threshold decision which implicitly provides a large enough hysteresis.
The following four inter-RAT ping pong cases have to be distinguished:
1. LTE(UMTS due to TS; UMTS(LTE due to TS
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2. LTE(UMTS due to radio (limited LTE coverage); UMTS(LTE due to TS (the most likely scenario)
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3. LTE(UMTS due to TS; UMTS(LTE due to radio (limited UMTS coverage because of LTE800)
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4. LTE(UMTS due to radio; UMTS(LTE due to radio (coverage areas of two adjacent RATs – the case discussed in [1])
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Assuming that inter-RAT MRO including ping pong detection is carried on LTE side, LTE should be able to abort TS triggered handovers initiated from LTE side (case 1 and 3). However, for case 2, LTE has to react on TS triggered handover from 3G resulting in multiple ping pong issue and requires some deeper analysis how the TS triggered can be inhibited. 
Proposal 1: If the problem of misconfigured inter-RAT mobility is discussed further, RAN3 is kindly asked to consider all possible scenarios where inter-RAT ping-pong may occur. 
Multiple consecutive inter-RAT ping pongs might result from misaligned handover trigger parameter settings between different RATs. Even though ping-pong does not provide any connection or service interruption, it might considerably harm the connection quality as well as unnecessarily stress the control plane for signalling. UE and serving node are continuously busy with preparation and execution the inter-RAT handovers forth and back. This was why the inter-RAT ping pong case has been declared as a problem in Rel.11 and detection methods based on UE history analysis have been specified. However, as discussed above, current mechanism does not help to stop the ping-pong in case MRO analysis is performed at LTE side only, while the problem is due to UMTS configuration. In that case, even though detection works, the ping-pong will be repeated leading to the multiple consecutive ping-pong problem.

Proposal 2: RAN3 is kindly asked to analyses potential means to stop multiple consecutive ping pongs by inhibiting the TS triggered handover initiated from 3G towards LTE (case 2).

Correction by MRO

From MRO perspective, parallel to the inhibition procedure, the problem cases have to be analyzed in detail and corrected by adjusting (optimizing) the corresponding handover trigger parameters. MRO should prevent them in future if they show a certain statistical significance. Part of detailed analysis is to determine the guilty RAT which is typically the RAT/cell where TS handover has been triggered, because the corresponding parameter triggering the TS handover should be corrected. The radio triggered handover parameter should not be touched as long as no radio link failures occur.

Proposal 3: Inter-RAT MRO should be able to distinguish the 4 above discussed multiple inter-RAT ping-pong cases and assign them to a responsible RAT/cell.
This is straightforward for the cases 2 and 3, but unclear for case 1. For the cases 1 and 4, the RAT running the MRO instance (what is LTE) is creating the corresponding problem statistics and in case statistical significance implies a correction, the parameters triggering the TS handovers have to be exchanged to determine the RAT/cell to be corrected or to inform at least the 3G side with TS parameter change request.

Proposal 4: For problem cases 1 and 4, the detecting RAT (here LTE) has to exchange information with the 3G partner cell/RNC to determine the optimal correction means.
3 Proposals
Proposal 1: If the problem of misconfigured inter-RAT mobility is discussed further, RAN3 is kindly asked to consider all possible scenarios where inter-RAT ping-pong may occur..

Proposal 2: RAN3 is kindly asked to analyses potential means to stop multiple consecutive ping pongs by inhibiting the TS triggered handover initiated from 3G towards LTE (case 2).

Proposal 3: Inter-RAT MRO should be able to distinguish the 4 above discussed multiple inter-RAT ping-pong cases and assign them to a responsible RAT/cell.
Proposal 4: For problem cases 1 and 4, the detecting RAT (here LTE) has to exchange information with the 3G partner cell/RNC to determine the optimal correction means.
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