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1
Introduction

The handover of a UE from currently serving cell to the approaching adjacent target cell depends on signal measurements of both cells which are compared against configured measurement event criteria [1]. Typically, the UEs’ measurement events are configured cell-specifically or neighbour-cell specifically expressed by Ocn which is the cell specific offset of the RSRP measured from neighbour cell (i.e. cellIndividualOffset as defined within measObjectEUTRA corresponding to the frequency of the neighbour cell). Ocn is typically set to zero with network installation and adapted by means of Mobility Robustness Optimization (MRO) [2].
Currently, the highest local resolution to specify a handover criterion is currently the neighbour-cell specific Ocn, i.e one common Ocn for the complete cell border between two neighboring cells. However, the link conditions along the border vary a lot and require different handover criteria. Therefore, one single common Ocn might cause contradicting MRO statistics when UEs are changing the cell at different locations (e.g. two different roads with different shadowing situations) and might lock the MRO decision.
This paper shows the shortage of today’s neighbor cell specific handover criteria specification in terms of local resolution and discusses the need of a refinement of the local resolution of handover criteria in order to avoid MRO deadlock situations.
2
Discussion
Handover is triggered by comparing signal strength of the serving and target cell against the configured threshold. The link imbalance between these two determines the criticality of handover in terms of reaction performance. This link imbalance is visualized by the dark areas in Figure 1, which indicates the range of the cell boundary where the signal strength of the two adjacent cells are similar (within a 3 dB interval). At some positions the dark area is rather narrow requiring a rather fast decision, while others are broad with oscillating best server indication.
It is obvious from Figure 1 that users moving from cell A towards cell B on different streets (blue and green) experience different radio link conditions and imbalance behaviour requiring different handover trigger criteria.
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A UE moving on the green street from cell A to cell B will experience a very steep pathloss/shadowing slope which requires rather early handover initiation to get the handover complete before the target cell becomes too strong, i.e. an Ocn which make cell B more attractive would be helpful in this case, while a neutral Ocn would lead to “too late” handover problems.

In contrast, the UE moving on the blue street is governed by flat shadowing and thereby a broad area where both cells have very similar signal strengths. In this case handover should not be done too early, but it should be waited until cell B’s radio condition has reached a certain dominance and stability. A neutral Ocn is risking ping-pongs or even too early handover failures. Those users would benefit from making handovers later with an Ocn making cell B less attractive.
Observation 1: UEs crossing the same cell border at different location might experience rather different propagation and require different handover triggering criterion
Observation 2: A finer resolution into dedicated location-specific handover criteria would improve mobility robustness for the considered cell border
The problem resulting from such a too course local resolution of the handover trigger criterion is  reflected in the contradicting failure type counters collected for one and the same cell border. The number of  TOO LATE failures might be in the same range as TOO EARLY failures which would cause a deadlock of the MRO to optimize the considered neighbor cell specific criterion (Ocn).
Observation 3: Contradicting MRO failure counters causes deadlock of considered neighbor-cell specific Ocn optimization.
Based on these observations, RAN3 is kindly asked to discuss the described problem and conclude on the necessity of further enhancement of mobility robustness by finer local resolution of handover trigger criteria. 
3
Conclusion

In this paper, we have discussed the shortcoming of handover criteria which are limited to the local resolution of cell borders. Based on the observations made in the discussion section, RAN3 is kindly asked to discuss the described problem and conclude on the necessity of further enhancement of mobility robustness by finer local resolution of handover trigger criteria. 

If this problem is confirmed, the solution is likely within RAN2’s expertise domain. It may therefore be necessary to send an LS to RAN2. A draft of an LS, that covers this problem, too, is proposed in [4].
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Figure � SEQ Figure \* ARABIC �1�:	Two cell border crossings by two streets (expressed by blue and green line) are experiencing different radio propagation conditions
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