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1 Introduction

In RAN3#77 we selected a solution for Inter RAT MRO that relies on delaying the RLF reporting from the UE until the UE is connecting back to LTE. In the most typical deployment scenario (LTE islands in mature UMTS coverage) the suggested solution would require extensive (and maybe not realistic) use of X2 between LTE cells in different islands. 

In this document we discuss the scenario and propose that we introduce a method for forwarding the RLF report container over S1 for the cases where X2 is not set-up.

2 Discussion

The typical scenario discussed for Inter RAT MRO in Rel-11 is the case with mature UMTS coverage and less mature LTE coverage. This includes scenarios are where UMTS is deployed with nationwide coverage and where islands of LTE cells are added in hot spot areas, for example city centers. In this scenario, there is no motivation for setting up X2 between LTE cells belonging to different islands for mobility or other SON purposes (like intra-LTE MRO or MLB). 

But the inter RAT MRO solution chosen for Rel-11 relies on that RLF reports are delivered from the UE when the UE returns to LTE. In the scenario described above, this would require a way for the eNB receiving the RLF report to forward this to the last serving eNB. This can be done by using the RLF indication message over X2, but this requires that the X2 is set-up. 

So in order to support the inter RAT MRO solution in scenarios with islands, this would require that all eNBs handling cells on the cell edge establishes an X2 to all other eNBs handling edge cells in a reasonable large area. An example of this scenario is depicted in figure 1, where the coverage of LTE in southern Sweden for one of the operators is depicted. 
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Figure 1. LTE coverage in Southern Sweden (http://www.telia.se/privat/mobilt/mer-om-mobiltelefoni/tackning-hastighet/tackning-mobilsurf/tackning-mobilsurf.page)
In order to take advantage of Inter RAT MRO, we would probably at least need set up an X2 connection between all eNBs handling edge cells that are connected to each other by a major road, with the sole purpose of forwarding the RLF report with the RLF indication message. 

An alternative to this would be to introduce the possibility to forward the RLF report over the S1 interface. This was previously proposed in [1] where an extension of the SON Configuration Transfer was proposed. This would support signalling across MMEs but would require the reporting of TAI from the UE. 

In [2] we propose an alternative solution, where the MME CONFIGURATION TRANSFER and ENB CONFIGURATION TRANSFER are extended with a MRO Failure Event Reporting IE. This solution does not require the usage of TAI for addressing and will only enable forwarding within the same MME pool.

One final thing to consider is whether the eNB sending this information should be notified if the target eNB is not in the MME pool (unknown to the MME). By informing the sending eNB this eNB can avoid sending successive messages intended for the same target eNB. But since the MME configuration transfer does not have a response message, we propose to include an optional IE and in case the target eNB is unknown, the MME return the information back to the sending eNB with the indicator set to “unknown”. 
We also provide a small update of 36.300 in [3]. 
3 Conclusion

We propose to agree to the changes in [2] and [3]
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