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1 Introduction

For MRO, the RLF is regarded as the main reason for HO failure. However, there are many reasons for RLF in wireless networks. In this contribution, we try to analyze this problem and propose to consider the cause of RLF in MRO. 
2 Discussion
According to current TR 36.902, for any RLF in the source cell before or during HO was initiated and UE re-establishes the radio link in the target cell, it is considered as a case of too late HO due to improper setting of HO parameters. For any RLF occurring in the target cell within a short time after the UE successfully connected to the target cell and UE re-establishes the radio link in the source cell, it is considered as a case of too early HO due to improper setting of HO parameters. 
In the above summary of signatures of too late HO and too early HO, the cause of RLF is not taken into account. But different cause for RLF may result in different behaviours of RLF and not necessarily resulting from improper settings of HO parameter that lead to too late HO or too early HO. 

In fact, in some cases, the received signal SNR will be abruptly lowered for a very short time duration (for example, there is a large obstacle just around the UE and after some time, the UE will move out of the shadow area; or  a subscriber making a call at Floor 5 covered by cell A enter into an elevator without coverage and  then several minute later go up to Floor 10 covered by another micro cell B ) and thus result in RLF in the source cell before HO was initiated or RLF occurs in the target cell within a short time after the UE successfully connected to the target cell. In this case, RLF occurs only for a very short time, and it is not proper to consider this kind of RLF as reasons of too late HO or too early HO due to improper settings of HO parameters.
3 Conclusion
We propose that the reason of RLF should be taken into account in deciding whether the RLF is a result of improper settings of HO parameters. And the subsequent change is proposed to be added in the subsection 4.5.2 of the current TR36.902 version
------------------------------------------ Start of text proposal to -----------------------------------------------------------
4.5.2
Required Functionality
The cause of RLF should be taken into account in deciding whether the RLF is a result of improper settings of HO parameters.
4.5.2.1 
Detection of Too Late HO

If the UE mobility is more aggressive than what the HO parameter settings allow for, handover can be triggered when the signal strength of the source cell is already too low – leading to a RLF; or handover may not be triggered at all if a RLF preempts it. Signature of Too Late HOs may be summarized by:
· RLF in the source cell before the HO was initiated or during HO procedure,

· UE re-establishes the connection in a cell different than the source cell. 

4.5.2.2 
Detection of Too Early HO

Too early HO can be triggered when the UE enters unintended island of coverage of another cell contained inside the coverage area of the serving cell. This is a typical scenario for areas where fragmented cell coverage is inherent to the radio propagation environment, such as dense urban areas. Signature of Too Early HO may be summarized by:
· RLF occurred short time after the UE successfully connected to the target cell 

· UE re-establishes the connection in the source cell

4.5.2.3 
Detection of HO to a Wrong Cell

If the Cell Individual Offset (CIO) [5] parameters are set incorrectly, the handover, albeit timed correctly, will be directed towards a wrong cell. Signature of HO to a wrong cell may be summarized by:
· RLF occurred short time after the UE successfully connected to the target cell 

· UE re-establishes the connection in a cell other than the source cell or the target cell

4.5.2.4 
Reducing inefficient use of network resources due to unnecessary HOs

HO procedure is resource-consuming and therefore costly to the network operator. Moreover, its optimal settings depend on momentary radio conditions, which makes it difficult to control manually. Sometimes, the combination of user mobility patterns and cell coverage boundary layout can generate frequent unnecessary HOs that consume NW resources inefficiently. Alternatively, incorrect HO configuration (e.g. too big HO hysteresis) may result in missing handovers that should have been executed. HO parameter optimisation function should aim at detecting such scenarios. These scenarios sometimes can be remedied by HO parameter optimization. 
4.5.2.5 
Optimization of cell reselection parameters

If cell reselection parameters are not aligned with handover parameter settings, unwanted handovers subsequent to connection setup may occur and should be avoided.
--------------------------------------------End of text proposal --------------------------------------------------------------    
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