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1 Introduction

A new WI for SON was approved at the last RAN plenary meeting. Mobility Robustness Optimisation is one of the use cases which are included in the WI for Rel-9. 
Several requirements for MRO are specified in TR 36.902, ref ‎[1]. This document analyses how to detect network problems from a general viewpoint, and proposes a mechanism of information exchange to identify network problems.
2 Discussion
Unsuitable handover parameter settings will impact handover performance, e.g. HO too late and HO too early will degrade the user experience, ping-pong handovers will waste resources and may increase the probability of call drop and influence the network performance. For idle mode mobility, there could also be some network problems, e.g. ping-pong cell selection/reselections will be a waste of UE power, handovers immediately after initial RRC connection establishment wastes network resources and degrades performance. 
Thanks to SON, these phenomena should be detected and resolved automatically. Before the optimization of mobility parameters, it is necessary to detect and find out the exact problem when and where they appear. 
In some cases, the cell could detect problems itself, e.g. for HO too early, UE performs handover then encounters RLF as the signal strength of the handover target is not good enough, and the UE does a RRC re-establishment to the serving cell, it is possible for the serving cell to detect this unwanted behaviour without any information from other nodes. But if optimization decision algorithm is located in OAM side, it is still necessary to setup a mechanism to report the information to the OAM node.
In other cases the serving cell can not detect the problems with its own knowledge, and need more information from other nodes or relies on other node’s detection and notification to find out errors, e.g. for HO too late problem, UE experiences a RLF in the serving cell, in this case the serving cell can not identify the exact reason as it may be caused by coverage hole or HO too late. But if UE re-established to the other cell immediately, it is feasible and easy for the other cell to identify the exact failure reason as HO too late. In this scenario only the other cell can detect the problem, thus it is necessary for the other cell to tell the related information to the resolution node, which maybe the former serving cell if decision algorithm resides in RAN side, or OAM if decision is made by OAM side.
In summary, detecting node and resolution node (RAN side node or OAM side node) may not be the same node, so it is necessary to have a mechanism or message to exchange needed information or notification. If exchange between RAN nodes is required, existing S1 ref ‎[2] or X2 interface ref ‎[3] should be extended to meet this requirement, and if exchange between RAN node and OAM node is needed, Itf-N should be extended.

For HO too late scenario:

If X2 is to be extended, the following information should be included: 

1) Cause, e.g. “HO too late”
2) Information for the receiving node to validate the unwanted behaviour, e.g. the PCI, C-RNTI or even MAC-I included in RRCConnectionRe-establishmentRequest message
3) Cell unique identities involved in this error to make the receiver node to tune the parameters with proper cell
If S1 is to be extended, the following information should also be included:

4) TAI of receiver node, which is needed for routing between MME groups.

If Itf-N interface is used to report failure information, statistics from the following information should be captured:

1) Cause, e.g. “HO too late”
2) Cell unique identities involved in this error

3 Conclusion and Proposal
Proposal 1: It is proposed to have a mechanism to enable notification of handover performance between RAN nodes or RAN node and OAM node.
Proposal 2: It is proposed to capture this mechanism e.g. in Stage 2 TS 36.300.
Proposal 3: It is proposed to capture the above listed needed information e.g.  in Stage 2 TS 36.300.
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