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1 Introduction
At the RAN3 #85-bis meeting it was discussed if an inter-RAT mobility setting change notification needs to be introduced. The claim was that this is needed in order to avoid inter-RAT ping-pongs that may be triggered in case of changes of quality thresholds at one RAT only [1-2].
At RAN3 #85-bis meeting, the scenario was narrowed to the case discussed and considered as the most realistic in Rel.11: a limited LTE coverage within broader UMTS service area. In that scenario, the mobility from LTE toward UMTS is likely to be mainly due to insufficient LTE quality (radio-driven HOs), while mobility from UMTS toward LTE is supposed to be triggered whenever 3G reached load constraints and LTE service is considered sufficient (traffic steering HOs). Having everywhere sufficient 3G quality the handovers in both directions only depend on LTE quality (e.g. B2-1 for LTE-to-UMTS and 1C for UMTS-to-LTE). According to the discussion during Rel.11 SON WI, this may cause too late HO from LTE, or too early HO from UMTS. A solution to enable detection of both of them was provided. Other deployment scenarios, even though proposed to be included, were objected as unrealistic.

In this paper, we review the scenario, building on top of arguments already presented at RAN3 #85-bis [3]. We show that based on the assumption that also 3G consists of a certain amount of inter-RAT MRO capability, there seems no need for further enhancements.
2 Discussion

In [3], it is observed that the ping-pong may occur as a result of correction of too late HO from LTE: quality threshold for own RAT (at LTE) may be increased so that it is higher than the criterion for LTE quality at UMTS. This can be illustrated in the figures below:
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In general, this depends on the mobility policy at LTE: if the B2-1 is increased just above the RLF threshold (which is likely, as the MRO is aware of its value), the risk for ping-pong is minimal – the LTE quality threshold for UMTS must be significantly higher in order to provide stable TS HO. If it was not, it would lead to a too early HO from UMTS. Moreover, this would occur independently from the correction of too late HO. This problem will be detected and corrected, if SON is implemented at both RATs.
Observation 1: In the assumed scenario, it is unlikely to cause ping-pong by corrections triggered by too late HO detection. If the TS HO threshold is set correctly at UMTS and if the MRO at LTE works correctly, a sufficient hysteresis is provided to prevent ping-pongs. If the settings at UMTS are wrong, they will not lead to a ping-pong, but rather to a too early HO at UMTS.

In the same paper [3], it is observed that a notification of mobility setting change from LTE may possibly speed up adaptation of the settings at UMTS and thus to spare some failures or ping-pongs. This may be true if the hysteresis between both RATs is extremely small, which is very unlikely, or when the MRO corrections are huge. The latter would be very rare: significant MRO corrections are assumed to be useful at initial stages of network deployment, but once some configuration issues are eliminated, MRO is more likely to be used for small tuning up the settings, not amending them. And this tuning up can easily be taken into consideration when the hysteresis is planned.
The hysteresis between LTE and UMTS works as an isolator: it makes the changes at the two RATs independent from each other: as seen in the figure above, the critical border like is the RLF threshold at LTE: TS HOs from UMTS must be executed when LTE coverage is “good enough”. This means the 1C threshold must be well above the RLF quality, and likely even so that QoS at LTE will be at least as good as the one offered at UMTS – otherwise TS HO makes no sense. On the other hand, radio HOs from LTE shall be executed right before possible RLF (or right before QoS at LTE drops below the one that can be offered at UMTS). This means that MRO-driven changes at LTE are independent from the UMTS: if there is not problem at UMTS, it should not modify its settings only because MRO at LTE detected failures and must adjust its settings.
Observation 2: Correctly planned hysteresis offers natural isolator in the considered scenario: changes at LTE driven by MRO adaptations are well below values reasonable for TS HOs from UMTS. Therefore, assumption that UMTS will follow these adjustments at LTE is unreasonable.
Yet another argument to enable this signalling, though related to the above, is proactive avoidance of problems: instead of waiting for a failure or ping-pong to occur, nodes exchange information that enables them to adjust the setting appropriately. However, this also assumes very narrow hysteresis, which is typical for single-layer LTE deployments, not inter-RAT. In inter-RAT, if there is a problem with the planning, which can be detected by the inter-RAT ping-pong detection mechanism, it is not because the delta between the UMTS and LTE quality thresholds changed, but rather because it is higher above the RLF threshold than the UMTS threshold. Therefore, if there is any mechanism to be introduced, it should rather be linked with the ping-pong detection and enable providing information on the assumed RLF threshold and the distance to the B2-1 threshold. Based on this, the UMTS may adjust its value so that minimal hysteresis is maintained. This correction is not likely to be needed often, as it concerns network planning rather than adjustment to changing environment.
Observation 3: Any correction at UMTS makes sense only if the ping-pong is detected, i.e. when it is sure the TS HO criteria are too low at UMTS. And the mechanism must enable to correct the hysteresis, not to maintain it.
Observation 4: Inter-RAT ping-pong due to wrongly defined hysteresis is more a network planning error than dynamic configuration issue. Therefore, the correction is rather once-for-life action and creating dynamic signalling for this purpose may be questionable.
3 Summary
In this paper, we’ve reminded the scenario analysis presented in [3]. We’ve extended this analysis and drew conclusions from the scenario. We’ve also pointed out differences between the requirements for the MSC procedure defined in Rel.9 and the currently discussed proposal. We’ve made 4 observations:
1) In the assumed scenario, it is unlikely to cause ping-pong by corrections triggered by too late HO detection. If the TS HO threshold is set correctly at UMTS and if the MRO at LTE works correctly, a sufficient hysteresis is provided to prevent ping-pongs. If the settings at UMTS are wrong, they will not lead to a ping-pong, but rather to a too early HO at UMTS.
2) Correctly planned hysteresis offers natural isolator in the considered scenario: changes at LTE driven by MRO adaptations are well below values reasonable for TS HOs from UMTS. Therefore, assumption that UMTS will follow these adjustments at LTE is unreasonable.
3) Any correction at UMTS makes sense only if the ping-pong is detected, i.e. when it is sure the TS HO criteria are too low at UMTS. And the mechanism must enable to correct the hysteresis, not to maintain it.
4) Inter-RAT ping-pong due to wrongly defined hysteresis is more a network planning error than dynamic configuration issue. Therefore, the correction is rather once-for-life action and creating dynamic signalling for this purpose may be questionable.
This proves the notification is neither needed, nor useful in the form presented in [2]. If any enhancement is to be considered to enable fast synchronisation of thresholds at LTE and UMTS, it should address scenarios when the ping-pong has been detected and should aim at eliminating the ping-pong situation.
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