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1   Introduction
In RAN3#76 meeting solutions for Inter-RAT MRO were discussed and for the detection of MRO failure RAN3 has agreed to standardize solutions for two scenarios, defined as follows [1]:
· a UE encounters an RLF when it has been connected to an E-UTRAN cell for a long period of time and attempts to connect to UTRAN thereafter; 

· a UE connected to UTRAN is successfully handed over to E-UTRAN, encounter an RLF shortly after this handover, and attempts to connect back to UTRAN. 

For the above scenarios it has been agreed that the RLF reporting will always be in E-UTRAN. The eNB receiving the RLF Report from the UE may forward the report to the eNB that served the UE before the reported connection failure using the RLF INDICATION message [2]. But for the RLF INDICATION in the absence of X2 interface, RAN3#76 meeting has not decided whether UE RLF report needs to be extended over S1 or use a new mechanism.
This contribution further discusses RLF INDICATION for Inter-RAT MRO solutions and concludes with a proposal.
2   Discussion
After an Inter-RAT MRO failure at an E-UTRAN/UTRAN cell A, the UE may establish a radio link connection at an E-UTRAN cell B after a while, and provide the RLF report to the corresponding cell. After reception of the RLF reporting form the UE, the E-UTRAN cell B may initiate a RLF indication procedure to the source E-UTRAN cell A involved in the Inter-RAT MRO failure. The RLF INDICATION may include UE RLF Report helping to determine the nature of the Inter-RAT MRO failure (HO parameter problem, coverage hole …). After reception of RLF indication, the E-UTRAN cell B may send the RLF message to OAM or to source cell for Inter-RAT failure statistics and perform corrective solutions. The RLF indication message that may be sent from the E-UTRAN cell B to the E-UTRAN cell A shall contain the information necessary to analyze the possible root cause of the failure and necessary to provide adequate correction to the Inter-RAT MRO failure. Therefore:

Observation1: The Inter-RAT MRO RLF indication from the E-UTRAN cell where the UE establish a radio link connection after an Inter-RAT failure to the E-UTRAN cell involved in the Inter-RAT MRO preview to the failure is necessary for the detection and correction of Inter-RAT MRO failure.
For the Inter-RAT RLF indication, if there exist an X2 interface between the E-UTRAN cell B receiving the RLF reporting and E-UTRAN cell A involved in the Inter-RAT MRO failure, the current X2AP procedure shall be use for the RLF indication. But in case, the RLF report is received in an E-UTRAN cell far away from the E-UTRAN cell involved in the Inter-RAT MRO failure without X2 interface between these two E-UTRAN cells, the current X2AP RLF indication procedure could not be used for Inter-RAT MRO failure indication purpose. In such Inter-RAT scenario the following procedure two options may be considered:
· Option1: Extension of RLF indication with S1AP procedure

In the inter RAT case, if the RLF report is received in an E-UTRAN cell B which does not have a X2 interface with the E-UTRAN cell involved in the Inter-RAT MRO failure. A possible solution would be to extend the current RLF indication over S1for inter-RAT MRO detection and solution. However, the extension of RLF over S1 has the following drawbacks:

·      The solution has new standardization impact
·      S1 signalling requires two LTE signalling in case of Intra MME signalling or three signalling when the two eNBs belong to different MMEs. 
·      If a RLF indication is received after an Inter-RAT MRO corrective solution has been already performed, the RLF indication would just be discarded by the eNB. Therefore, these signalling may just be received as obsolete signalling without any significant use for the Inter-RAT MRO solution mechanism.
·  Option2: RLF indication through OAM
With this solution the RLF indication is first send to the OAM and then, depending on the timely validity of the RLF message, the OAM may forward the RLF indication to E-UTRAN cell involved in the Inter-RAT MRO failure. Contrary to the solution with extension of RLF indication over S1, this solution does not have any standard impact. Furthermore, if the RLF indication is tardily received at the OAM after an Inter-RAT MRO corrective solution has been already performed, the OAM may discard the RLF indication message without any additional signalling to forward it to the eNB. 
Therefore:
Observation2: In case of absence of X2 interface between the E-UTRAN cell receiving the RLF reporting and E-UTRAN cell involved in the Inter-RAT MRO failure, a simple and viable solution would be to send the RLF message to the OAM which may forward it to E-UTRAN cell involved in the Inter-RAT MRO failure.
Based on the above discussion, we propose

Proposal: In case of Inter-RAT MRO failure without X2 interface between the eNB sending the RLF indication and the eNB receiving it, the best solution would be to send the RLF indication message to the OAM which may forward it to eNB involved in the Inter-RAT MRO failure.

3   Conclusion
As in the case of Intra-LTE MRO failures, the RLF indication is necessary for the Inter-RAT MRO failure statistics and further for the correction of Inter-RAT MRO failure. And in case there is no X2 interface between the eNB sending the RLF indication and the eNB receiving it, we have the following proposal:
Proposal: In case of Inter-RAT MRO failure without X2 interface between the eNB sending the RLF indication and the eNB receiving it, the best solution would be to send the RLF indication message to the OAM which may forward it to eNB involved in the Inter-RAT MRO failure.
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