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1
Decision/action requested

Understand the need for measuring different reasons for too late HO events in different counters. 
Agree to the related CR [6].
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Rationale

3.1
Introduction and Abstract

This contribution is dealing with a more detailed description of the performance measurements (PM) reporting the handover failures related to MRO as specified in ‎[1]. A more detailed specification is needed in case of dual threshold measurement events like A5 for the “too late” failure type .

3.2
Discussion

3.2.1
MRO procedure

The MRO procedure consists of two phases:

· root cause analysis (RCA) phase,
This is carried out in RAN domain where all needed information to analyze the mobility problem is brought together in order to generate the performance measurements to be reported to OAM. This part is based on information exchange between UE and RAN as well as across the eNodeBs as specified ‎[2], ‎[3], ‎[4], ‎[5].
The degree of detail of the exchanged information already allows a more detailed analysis to provide more detailed performance measurements with respect to the below described dual threshold problem.


· correction phase,
Here, the corresponding countermeasures are determined based on the reported performance measurements and the in turn derived KPI statistics. I.e. the measurement parameters triggering a handover are reconfigured. In case of a centralized SON MRO approach this part is carried out for instance in the OAM domain.
This phase is considered by this discussion paper.

3.2.2
Dual threshold measurement problem

Two types of triggering event cause a Hand-Over in LTE. One is controlled by a single threshold , the other one by two thresholds. A3 only depends on a single parameter, namely the offset between source and target signal strength. The A5 triggering event is reached when two criteria are fulfilled, namely the serving cell becomes worse than thresh_1 for A5-1 and neighbour becomes better than thresh_2 for A5-2 as depicted in  Figure 1.
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Figure 1: Single threshold vs. dual threshold measurement event

The standard ‎[1] foresees the following handover failures related with MRO:

· HO.OutFail.TooEarly

· HO.OutFail.TooLate

· HO.OutFail.ToWrongCell

In case of using the single threshold event A3 as HO trigger event (what is typically used for the IntraFreq LTE mobility) the current level of detail with respect to the failure type specification is sufficient, but not for dual threshold measurement events like A5. Based on the reported measurement a centralized MRO algorithm should be able to derive a clear and unique guidance.

Let’s assume that the MRO function on OAM side is aware of the UE measurement configurations and the handover policies within each cell, i.e. MRO instance is aware that handovers are triggered by the measurement event A5. The problem is that the MRO entity is not able to figure out the right countermeasures in case of dominating “HO.OutFail.TooLate” measurements, since there are two reasons for the missed A5 event reporting. Either measurement threshold for A5-1 is too low or measurement threshold for A5-2 is too high.

Figure 2 shows the case where measurement threshold for A5-2 is already fulfilled since long time, but the event A5 is not reported until also the other measurement threshold for A5-1 is fulfilled. In this case the reason for the too late HO failure is a misconfigured A5-1 threshold. Without the additional information which threshold is causing the problem, the MRO algorithm might tweak the wrong parameter.
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Figure 2: Example for too late HO to be triggered by dual threshold measurement event (A5-1 threshold too low)
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Figure 3: Example for too late HO to be triggered by dual threshold measurement event (A5-2 threshold too high)
Knowing that the RCA on RAN side is able to detect the misconfigured threshold in case of a failure due to “too late” triggered handover, it is proposed to include a higher level of detail also in the performance measurements. In other words: No changes on RAN side are needed; the proposal is to provide the same level of detailed information in the PM results.
4
Detailed proposal

· It is proposed to define the subcounters indicate the “too Late HO” is caused by which threshold in the dual threshold event A5 as following:
HO.OutFail.TooLateA51TooLow
HO.OutFail.TooLateA52TooHigh
A CR to implement this in [1] is presented in [6].
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