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1. Introduction

Radio link and handover failures are central in the discussions concerning mobility robustness optimization in the SON Enhancements WID [1].
Several contributions [2-6] at RAN3#75 raised various failure issues that could be addressed within MRO. Furthermore, during post RAN3#75 email discussions several new issues concerning HetNet deployments also emerged [7]. All in all, the scope of MRO could be widened to encompass some of these cases, but it would be beneficial to distinguish what shall be addressed and what shall be left out of MRO scope.
This paper presents a discussion concerning various failure causes, and raises the concern of risks with a too wide MRO scope. One way out of this is to categorize failures into mobility and non-mobility related failures.

2. Some MRO Related Failure Scenarios
The different scenarios within the scope of mobility robustness optimization are listed in [7], categorizing too early and too later handovers, and handover to the wrong cell, as well as unnecessary IRAT handovers. Moreover, the WID [1] identifies that work is needed to address IRAT failure issues, as well as failures related to HetNet deployments, in particular with high velocity UEs and pico cell range expansion.

Recently, further issues have been proposed as part of the MRO failure cases to address:

· Handling of failures and re-establishments due to Call Admission Control rejections [2]. Essentially, the target cell responds with HANDOVER PREPARATION REJECT to a HANDOVER REQUEST, which eventually will lead to a radio link failure. Such rejects can be due to a target overload, or to lack of resources to meet QoS requirements of the UE [4].
However, these types of failures are not due to wrong mobility settings configurations but rather to capacity issues.
· UE speed information, despite inaccurate, can be worth considering [6]. In a HetNet scenario such fast moving UEs may call for dedicated reporting to correctly identify the failure cause [7].
There types of failures have been found relevant also in the contest of the HetNet Mobility Enhancements SI in RAN2.
· Some decisions such as load sharing and offloading are related to the UE capabilities, which mean that the failure event becomes UE specific and therefore less relevant for MRO adjustments [3]. A related proposed option was to have CRE and non-CRE mobility cases handled separately with respect to MRO [5].
However, cases of failures due to offloading, CRE and load sharing are not necessarily due to erroneous mobility settings.
· Macro offloading via cell range expansion is often combined with Almost Blank Subframes (ABS) in order to protect the signalling. Insufficiently protected resources may lead to handover failures [3].
However, such failure cases are not strictly related to wrong mobility configuration, but rather to offloading and interference mitigation policies.
· Handover failures may be related to traffic load and thereby the interference levels, which means that failure rates vary over the day with the traffic load [3] if the same mobility configurations are used. 
Some of these failures may still be due to mobility and thereby MRO as indicated by the handover cause, while other failures are not.
In addition, there might be other situations when UEs have to be served by other cells than the cell with the most favourable radio conditions, for example:

· Some eNB maintenance requires a node restart, which can be scheduled during times of no traffic, for example at night. With the high utilization, such period could be difficult to find. An alternative is to retract users to other eNBs and then restart when the eNB is not serving any UE. Such retraction may trigger handover failures.

· A similar situation arises when some cells would need to be deactivated for energy saving purposes.

All the above aspects have an impact on the radio link and handover failure events.
Observation: The handover and radio link failures related to MRO can be triggered in many scenarios currently not related to MRO.

3. To Adjust or Not To Adjust?
Section 2 provides additional scenarios that have an impact on failure cases related to MRO. 
However, it seems unreasonable to think that MRO should address all these scenarios. In particular, most of these scenarios are not mainly related to mobility. 
One exception is scenarios related to UE velocity, which could be addressed via MRO and via eNB-internal mechanisms. This could depend on the expected accuracy of the UE velocity estimation.

In order to keep the MRO scope clear, it seems reasonable to discuss which scenarios should be addressed with MRO and which scenarios should be handled with alternative mechanisms. 

Proposal 1: Rel. 11 standardization should discuss which scenarios should be addressed with MRO, and which scenarios should be handled with alternative mechanisms.

MRO aims at well functioning handover procedures for mobile users. Therefore, the main separation could be between failures due to mobility, and failures with a main cause other than mobility.

Proposal 2: When re-evaluating MRO scope, one guiding principle could be to separate between failures due to mobility, and failures with a main cause other than mobility. 

The handover performance is reported as counters separated per handover cause, which means that the separation in mobility and non-mobility related failures already is supported. However, the MRO requirements are expressed in terms of the total number of failures, which means that the interpretation of the MRO requirements needs to be discussed in light of the above observations.
Proposal 3: When the MRO scope has been more strictly defined, then the interpretation of the MRO requirements (e.g. on counters) also needs to be clarified.

4. Conclusion

The MRO mechanism aims at reducing radio link and handover failures, but since also non-mobility related failure causes can be expected in some scenario, MRO may be unable to affect all failures in a positive direction as desired. We have the following proposals:

Proposal 1: Rel. 11 standardization should discuss which scenarios that should be addressed with MRO, and which scenarios that should be handled with alternative mechanisms.

Proposal 2: When re-evaluating MRO scope, one guiding principle could be to separate between failures due to mobility, and failures with a main cause other than mobility. 

Proposal 3: When the MRO scope has been more strictly defined, then the interpretation of the MRO requirements also needs to be clarified.
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