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1. Introduction
Mobiluty Robustness Optimization (MRO) is one of the SON use cases described in [1]. This contribution provides the description of mechansims used for detection of incorrect handover (HO) parameter settings:
2. Discussion
In [1], failures due incorrect HO parameter settings are classified into following three categories:
· Failures due to too late HO triggering

· Failures due to too early HO triggering
· Failures due to HO to a wrong cell
Detection mechanisms for these three failure categories are proposed in the subsequent sub-sections.
2.1. Detection of Too Late HOs
Too late HOs are associated with HO parameter settings that are too conservative with respect to user mobility in the cell. This is a common case in areas with high user mobility, such as highways, high speed train lines etc. As described in [1], the signature of a too late HO can be summarized as follows: 

1. Radio link failure (RLF) occurs in the source cell before HO was initiated
2. UE re-establishes the radio link in the target cell. 
The source cell is not always aware of a too late HO because the RLF can occur before the source cell is able to receive the HO-triggering measurement report message (MRM) from the UE. Therefore, a report of the RLF from the target cell in which the radio link is re-established to the source cell is necessary in order to allow the source cell to properly identify the RLF as related to incorrect HO parameter settings. The RLF report can be formalized as follows:
If the UE re-establishes the radio link at eNB B after a RLF at eNB A then eNB B shall report this RLF event to eNB A.
2.2. Detection of Too Early HOs
Too early HOs are associated with HO parameter settings that are too dynamic to accommodate fluctuating radio environment in the cell. This is a common case in areas where fragmented cell coverage is inherent to the radio propagation environment, such as dense urban areas. As described in [1], the signature of a too early HO can be summarized as follows: 

1. RLF occurrs in the target cell, within a short time after the UE successfully connected to the target cell 
2. UE re-establishes the radio link in the source cell
The source cell will be aware of both the outgoing HO attempt as well as the radio link re-establishment event. Therefore, the mechanism for detection of too early HOs is internal to the source eNB. On the other hand, the RLF event may get reported by the source cell to the target cell according to the mechanism described in Section ‎2.1. In this case, the target cell will consider it as an indication of a too late HO in the target cell. This case needs to be prevented in order to ensure the stability of the MRO function in the network, especially along inter-vendor boundaries. This following mechanism achieves this goal:

eNB B shall not report a RLF event to eNB A (as described in Section ‎2.1) if eNB B has received UE Context Release message from eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds. 
Parameter Tstore_UE_cntxt shall be configurable by the OAM system.

2.3. HO to a Wrong Cell 
HOs to a wrong cell are associated with incorrect settings of Cell Individual Offset (CIO) parameters. For radio access technologies (RAT) with soft handover capabiliites, such as UMTS, HO to a wrong cell would typically results in the wrong cell being added to the set of active radio links (Active Set) and subsequently dropped, hence minimizing the impact on the failure rate. On the other hand, for RATs employing hard handovers, such as GSM, HO to a wrong cell is known to be an important contributor to HO failure rate. Cell reselection to a wrong cell is also a major cause of Out of Service (OOS) conditions in UMTS. Since LTE also employs hard handovers, HO to a wrong cell is expected to be an important cause of failures that needs to be properly addressed by the MRO function. 
The signature of a HO to a wrong cell is summarized in [1] as follows:
1. RLF occurs during HO procedure (either in the source cell or in the target cell)
2. UE re-establishes the connection in a cell other than the source cell or the target cell
If the RLF occurrs in the source eNB, the source cell will receive a RLF report (Section ‎2.1) and will be able to classify this scenario as HO to a wrong cell based on the cell from which the report is received. 
If the RLF ocurrs in the target eNB, the target eNB will be the one to receive the RLF report and therefore the source eNB will not be aware of the handover to a wrong cell. Moreover, the RLF report may indicate a too late HO to the target eNB. In order to allow correct identification of this scenario as a HO to a wrong cell originating in the source cell, the RLF report received by the target cell needs to be forwarded to the source eNB. This is achieved by the following mechaism:
eNB A shall forward to eNB B a RLF report received from eNB C if eNB A has sent the UE Context Release message to eNB B related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds. 
If the “wrong” cell belongs to the same eNB as the target cell the target eNB needs to generate the RLF event report and send it to the source eNB.
3. Conclusion
The following proposals describe eNB behaviour that needs to be specified for detection of incorrect HO parameter settings. The attached CR R3-091015 provides required additions to X2 AP. 

Proposal 1

If the UE re-establishes the connection at eNB B after a radio link failure at eNB A, then eNB B shall report the RLF event to eNB A, unless eNB B has received UE Context Release message from eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds. 

Proposal 2
eNB B shall forward to eNB A an RLF report received from a third eNB if eNB B has sent the UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds. 
Proposal 3

Send an LS to SA5 requesting support of OAM configuration of parameter Tstore_UE_cntxt. 
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