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Discussion
1 Introduction
At RAN3 #84, RAN3 received an LS from SA5 [1]. In the SA5 LS, following questions have been asked:
1) Does RAN3 think that mentioned KPIs a) and b) [rate of failures related to handover without and with RRC state transition] will be still useful for MRO performance evaluation in releases with the capability for context fetching between eNBs which is being addressed in RAN3/2? For which releases this capability is relevant?
2) If the answer for the question above is yes, are the means for the source eNB to judge whether a RLF caused by a handover failure was followed by a successful RRC re-establishment available in RAN specifications?
3) In the HWC (A-B-C) case […], which one of the neighbour relation from cell A to cell B and from cell A to cell C may be problematic, or both?
In this paper we analyse the scenarios referenced in the document.
2 Discussion

2.1 RRC state transition and MRO analysis

Originally, it was expected that many of the connection failures will result in RRC state transition from active to idle. This was why mechanisms to retrieve UE context and to enable RLF reporting after unsuccessful re-establishment were introduced. However, the fact that UE did or did not re-establish successfully had no impact on the MRO: the latter is supposed to eliminate failures due to mobility, irrespectively from the UE’s fate after the failure occurs. Therefore, for MRO analyses, the information if the UE did or did not re-establish successfully has always been assumed irrelevant.
Another aspect is if the information can be used to enhance existing MRO functionality. So far, there were no proposals that would show the information about number of state transitions against overall number of failures can anyhow improve elimination of the failure cause (which is the purpose of MRO). As discussed in the past years, MRO addresses the conditions that led to the failure and UE’s activity after the failure (e.g. cell selection result) – but reestablishment success, being a collateral effect of network configuration, does not affect the analysis.

Furthermore, recently, RAN3 discusses if a context fetch mechanism can enhance connection re-establishment success. Even though the discussion is not concluded yet, it has been shown that depending on the network configuration, the context fetch can be introduced based on existing signaling. This can eliminate re-establishment failures altogether, even in cases where the HO target was selected incorrectly.

Of course, the information may be interesting for statistical analysis of the network performance, e.g. to assess users’ satisfaction. This, however, is not related to MRO.

Observation 1: Counting state transitions in addition to overall failures for each failure type is not relevant for MRO, whose aim is to eliminate failures. Therefore, it is not relevant either if state transition can always be detected at the eNB performing MRO analysis. 

Observation 2: Context fetch, which in some cases may be introduced based on existing signaling, can bias re-establishment success statistics, because it enables successful re-establishment also when the HO target was selected incorrectly.
2.2 HWC analysis

In [1], an example of a HO to wrong cell case is presented: a UE is handed over from cell A to cell B and fails either during the HO or soon thereafter; it reconnects at cell C. This scenario has been defined as a single failure case and as such discussed so far. However, it can indeed be split into two sub-cases: possibly too early HO to B and possibly too late HO to C. It is assumed, the result of the MRO correction is a successful HO from A to C.
HO settings from A to B can be considered wrong for this particular UE, because the HO that was initiated for the UE failed: if the settings were all right, the HO should have succeeded, even if it was not optimal. However, this may depend on eNB’s policy: shall it try suboptimal HO and risk HO failure, or shall it keep the UE and risk connection failure at own cell? That is why it is not straightforward to decide whether HO settings are wrong, or the eNB policy to try suboptimal HOs. However if the problem is to be resolved, two scenarios can be discussed:

Scenario 1

HO to C is initiated too late and HO is executed to the next possible cell, i.e. B, which is not appropriate though. In this case, correction of the settings to C will eliminate the failure: UEs in the same location/conditions will be handed over to C timely, so failures to B will be avoided (UEs in conditions appropriate to initiate HO to B may not have experienced the failure, so change of the general setting between A and B is not needed). This case is presented in figure 1.

Figure 1. ‘X’ indicates location where a HO from A to B failed. If this is eliminated, i.e. UEs in this location are handed timely to C, other HOs to B will be successful 
(example location indicated with ‘Y’).

Scenario 2

HO to B is initiated too early, before conditions to execute HO to C are met. Since the HO is too early, it fails and the UE selects the correct cell (C). In this case, it is necessary to correct HO settings toward B (for all or some UEs): once the HO toward B is postponed, the conditions to execute a HO to C are met and UEs in similar situation are handed over successfully. 
Therefore, in case of a HWC, it is sure the HO toward B should not have been initiated and therefore that HO settings toward B for some UEs are wrong. However, it is not sure that the correction should start from A-B relation: in some cases, correcting A-C relation may eliminate failures on A-B relation. Thus, corrective action must depend on the failure analysis of each and every case. It may, however, be relevant to record results of the analysis: corrective action may be based on statistics, so the algorithm must know which of the two relations (A-B and A-C) was the principal reason for HWC failure.
Observation 3: In case of HWC, relation A-B can be considered wrong but relation A-C may also be wrong. However, it is not possible to tell a priori which relation is to be addressed first, because correction on the A-C border may eliminate failures altogether. Therefore, it is beneficial to make statistics for the HWC case on each of the involved neighbor relations.
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