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1 Introduction
At RAN3 #75bis the way forward concerning HetNet MRO was discussed. In the conclusion, it was agreed to continue work on two aspects: failure context recovery from the eNB that initiated wrong HO and providing additional information in the RLF Report, that is needed for MRO, but not available in the context information. In this paper we address the latter aspect.

2 Discussion
HetNet scenarios like multi-layer deployment consist of Macro cells for coverage and small cells for capacity enhancements. The outbound handover from small cells requires optimal mobility parameter setting to keep the UEs as long as possible in the capacity layer, but not too long in order to avoid “too late handovers”. Mobility robustness optimization (MRO) is helpful to automatically adjust the corresponding measurement thresholds. The most likely HetNet deployment assumes allocating different frequency bands for macros and picos. Handover in such inter-frequency HetNets are often triggered by dual threshold events like A5 (or B2 in case of other inter-RAT HetNets) which consist of two thresholds and, therefore, there are two options to tweak, either threshold_1 or threshold_2. In case a failure is detected, the root cause analysis procedure is responsible to figure out which threshold caused the problem. Checking measurements against the thresholds would be an opportunity, but does not provide the correct decision in some cases, since the time aspect represented by the path loss gradient is not considered. Therefore, the more robust time based approach is proposed.
The straightforward approach to figure out the misconfigured threshold would be to check the measurements against threshold at the time instance when RLF occurred. If one threshold has been achieved while the other did not, it can be decided that the mobility failure has be caused by that threshold which was not reached. The advantage of this approach is that measurements already defined for the RLF Report can be used. The thresholds are known (provided by measurements configuration messages) and the current signal measurements when RLF occurred are provided to UE with the RLF report [1].
But there are cases where RLF occurs when already both criteria are fulfilled, i.e. event A5 has been triggered but not yet reported since time-to-trigger (TTT) did not expire yet. The level based approach where the amount of signal exceeded the threshold is compared for both thresholds fails if the two measured signals change with different gradients, i.e. if, for instance, the signal strength of serving signal (Ms) drops quite fast while the neighboring signal (Mn) is slightly above the threshold since rather long time (see Figure 1). In that case, a level based approach would propose to decrease threshold A5-2 even though that criterion was fulfilled already for long time period. Lowering the A5-2 would not change the situation for this problem case. In contrast, it would probably lead to a too early HO problem in other areas of the corresponding cell. Therefore, a timer based approach is proposed which takes the path loss gradient into consideration.
Proposal 1: A timer based approach is proposed to properly detect the misconfigured threshold of a dual threshold event.
This approach requires introduction of time measurement on UE side, where time measurement is initiated when measurement crosses the threshold and stopped with occurrence of a RLF. This is done for both measurements Ms and Mn (see Figure 2). Those time intervals are reported in the RLF report.
Proposal 2: Measured time intervals between threshold achievement and RLF occurrence is reported in the RLF report.
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Figure 1: Problem case where level based approach fails
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Figure 2: Time intervals to be measured by UE
3 Summary and proposal
In this contribution we have addressed the deficiencies of level based MRO root cause analysis for dual threshold based mobility trigger events. To tackle them following proposal are made:
Proposal 1: A timer based approach is proposed to properly detect the misconfigured threshold of a dual threshold event.
Proposal 2: Measured time intervals between threshold achievement and RLF occurrence is reported in the RLF report.
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