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1. Introduction
This paper discusses 
· a general approach to RRM self-optimization of Connection Failures, building on MRO. 
· RLF report for IRAT MRO. 
2. Discussion
2.1.  Mobility optimization
MRO is a reactive self-optimization feature, that operates in the RAN, and that is expected to react to Radio Link Failures and Handover Failures. MRO is primarily characterized by its corrective actions to change handover parameters such that hand-over between certain cells would happen earlier or later, to reduce the likelihood of Radio Link failure and handover failure.

When multiple SON sub-features that modify handover parameters are operating, e.g. MLB and MRO, it is assumed that the Joint Mobility Optimization feature can react to Radio Link failures and Handover failures in a way that is similar to MRO, to restrict handover parameters to limit the rate of Radio Link failures and handover failures. 
Observation 1: In order to operate a Mobility Optimization Feature that limits handover parameters to make handovers happen earlier/later to reduce/limit the rate of connection failures, in principle it is sufficient to categorize observed failures as [Ho too late, Ho too early, failure that is non-reducible by Ho parameter change]. 

2.2. Expected Handover Performance
Measurement performance is strongly dependent on UE DRX configuration. For inter-frequency case it is also dependent on the number of frequencies that the UE has to measure on. If gaps are used, measurement performance can also be dependent on the gap configuration used. 
Observation 2: A possible problem with current MRO is that the expected handover performance would be different for each UE, due to different configuration (e.g. due to different service/QoS class) it may not always be easy to determine suitable connection failure targets, or to determine when MRO shall take action to modify handover parameters. 
2.3. Radio Link RRM
There could be many automatic features and OAM settings that could impact the rate of Radio Link Failures and Hand-over failures, e.g. the usage of aggressive link adaptation (MCS), usage of eICIC with high mobility bias/offset, Setting of UL power parameters, e.g. P0. Power control is especially tricky in HetNet environments where cells have different size, and e.g. power control parameters may need to change as well when Handover border moves due to MLB. 
Observation 3: In the presence of connection failures, it is not always easy to determine if the corrective action should be an MRO corrective action that moves a cell border, or a corrective action that is an RRM change that impact the operation of the radio link, e.g. changes the UL power. 
Observation 4: Radio link operation, interference conditions etc, and corrective actions would be different for DL and UL, and in order to find suitable corrective actions, problem granularity at least need to discriminate between UL and DL problems. 
2.4. General Connection failure optimization corrective actions

Typical MRO corrective actions to make handover happen earlier or later could involve changing of UE measurement configuration for outgoing handovers: 

· cell individual offset 

· hysteresis and/or event offset/threshold

· time to trigger

· L3 filtering parameter k

· Number of frequencies to measure / measurement gap configuration.  

Other corrective actions could also be used to impact the rate of connection failures. 

· restrict usage of certain DRX configurations.

· restrict usage of configurations that makes the radio link non-robust, e.g. use TTI bundling for UEs at the cell edge. 

· Control of interference by balancing power usage (UL power control)

· Control of interference by eICIC, ICIC, CA carrier configuration. 

Observation 5: Several features has been introduced to be able to maintain connections in bad radio conditions (e.g. eICIC, TTI bundling) especially applicable to HetNet environments, and especially in cases where high mobility bias (MLB) is used. 

Conclusion: We make the conclusion that in order to properly optimize mobility settings to avoid connection failures in a hetnet environment or in an environment where MLB is used, also usage of and optimization of transmission robustness and interference management features need to be taken into account.  
2.5 IRAT MRO

We note that IRAT mobility may be different to intra-RAT mobility in the sense that 
·   Mobility is often triggered by service, e.g. CSFB, mobility for positioning etc .. 

·   There may be more blind handovers, as the coverage of the other RAT may be very good.

·   Different operators may implement different methods for IRAT mobility, and there may be different level of capability for inter-system network communication. 

·   Despite these difference we see that some of the problem signatures are the same as for Intra RAT MRO

· Too late IRAT handover – the UE may experience a connection failure in a cell that could have been avoided by a IRAT handover. 

· Too early IRAT handover – the UE may experience problems in the target cell, trying to find it, at connection to it or short after connection setup. 

We note that the UE RLF report could be extended cover also IRAT case, supporting at least detection of too late IRAT handover and too early IRAT handover where UE cannot connect to target cell, and that RLF report could give good visibility of IRAT mobility problems also in cases when limited network connectivity is supported. 
3.  Proposals
Proposal 1: For Rel-11, MRO should be extended into covering RRM connection failures in general. Taking into account additional RRM related corrective actions is a key part, in addition to existing MRO corrective actions of making handover happen earlier or later. 
NOTE that it is still proposed to keep RF optimization / coverage optimization a separate use case. 

NOTE also that it is NOT proposed to take into account the details and the detail objectives of each RRM algorithm, only the specific problem modes that may lead to connection failure and the possible corrective actions for connection failure is interesting. 
Proposal 2: In particular, for the case of applying MLB and MRO in a hetnet environment also other features controlling the robustness of transmission need to be taken into account, e.g. eICIC, power control, TTI bundling etc. 

Proposal 3: RLF report should be extended to support at least IRAT too late handover, and IRAT too early handover for he case when UE cannot connect to target cell. 

Proposal 4: To minimize the standards impact and minimize the need to describe algorithms, the distributed context-aware architecture shall be assumed as a baseline, i.e. where information is provided to node(s) that have UE context information and may directly apply corrective actions. Optimization algorithms should be described as little as possible.
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