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1 Introduction and Abstract

Mobility Robustness Optimization (MRO) is one of the SON use cases described in [1]. The standardization impact is related to the root cause analysis and detection of the different HO failures or problems. The inter-RAT MRO discussion has been already initiated during RAN WG3 Meeting #69 [3] and #69bis [4] but was focused on too late inter-RAT handover only. This contribution provides a precise description of all types of inter-RAT mobility problems. Based on a detailed description of inter-RAT failure types we conclude that the inter RAT failure types are related to RATs rather than to specific cells as specified for the intra-LTE failure types. Although the naming of the failure types sounds similar the detection criteria are considerably different. 
2 Discussion
The HO related failures as described in [1] and further specified in [2] are related in a quite generic manner to source and target cell (in some cases also other cells are involved) but do not refer to the inter-RAT situation. The extension of the definitions toward inter-RAT environment must address clearly how, in terms of RATs, the cells are related to one another. The failure types described in following chapters shall be considered by MRO in Rel.11 SON enhancements.
2.1 Too late inter-RAT HO

In intra-LTE discussion, the too late HO was defined as re-establishment attempt at a different cell than the one that stably served the UE before. The inter-RAT mobility problems are not much different, but occur on a different level, namely on RAT level. 

The connection fails in the source cell of RAT1 (either before a handover is initiated or during inter-RAT handover preparation, but still connected with source cell) and attempts to reconnect immediately to a cell of RAT2.
2.2 Too early inter-RAT HO

In intra-LTE discussion, the too early HO was defined as a re-establishment attempt at the source cell shortly after it hands the UE over to a target cell. The most straightforward extension would be to map this definition onto the inter-RAT environment, i.e. to enable the two cells to belong to different RATs. We propose however, a bit more generic definition for inter-RAT:

The UE is handed over from cell A at RAT1 to cell X of a different RAT2. Shortly after, the connection fails in the cell X and the UE reconnects to a cell of the previous RAT1 i.e. either to previous source cell A or any other cell of the previous RAT1. In case the UE returns to RAT1, but to a different cell, the event may be considered as a separate scenario, but in principle it is a too early HO to RAN2. A case of failed access (e.g. RACH) to the target cell of the new RAT2 (HOF) should also be counted as too early inter-RAT handover.

2.3 Inter-RAT HO to wrong cell

In intra-LTE discussion, the HO to wrong cell was defined as a re-establishment attempt at a third cell shortly after the UE is handed over to a target cell. This should be mapped onto the inter-RAT environment in following manner:

The UE is handed over from cell A at RAT1 to cell X in RAT2. Shortly after the handover, the connection fails and the UE reconnects to a cell Y (of the same RAT2 as cell X).
2.4 HO to wrong RAT

The inter-RAT environment brings about new challenges that were not present in a single RAT scenarios, We propose to add following failure scenario to the MRO discussion:

The UE is handed over from cell A at RAT1 to cell B at RAT2. The connection fails short time thereafter; UE re-connects to a cell of yet another RAT3, neither the source RAT1 nor the firstly targeted RAT2.
3 Summary and proposal
In this contribution we have shown the necessity of a separate and dedicated specification of the inter-RAT failure types. They clearly distinguish, since the focus is on changing between RATs and the cell is of less importance.
Therefore, it is proposed to approve the failure scenarios defined above and to include them in the SON Rel.11 work.

It is also important to note that discussion on Inter-RAT MRO may require that failure scenarios for UMTS are discussed and defined. Those definitions, though following the same principle as in LTE may differ due to particular features of UMTS mobility.
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