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1 Introduction

RAN3 has been discussing the possibility to add some additional information to RLF report to detect connection failures due to inter-RAT mobility. RAN3 sent an LS [1] requesting RAN2 to add the information to RLF report and if RAN2 thinks it is valuable and feasible. The LS provides suggestions concerning addition of information helping troubleshooting of the Inter-RAT MRO scenarios with highest priority, namely the “Too late handover from E-UTRAN to UTRAN” (scenario a) and the “Too early handover from UTRAN to E-UTRAN” (scenario b with RLF). This paper provides an analysis on the issues outlined in the RAN3 LS from a RAN2 perspective.
2 Discussion and Conclusion

2.1 Too Late Inter-RAT Handover from E-UTRAN to UTRAN 
In this scenario, an RLF occurs after the UE has stayed in an E-UTRAN cell for a long period of time; the UE attempts to re-connect to a UTRAN cell. In the Too Late Inter-RAT handover case the handover execution from a UE perspective has not been initiated. Hence, the handover trigger point towards the target UTRAN cell needs to be anticipated in order to allow the handover execution to start before a failure occurs.

The possibility to adjust mobility parameters towards target UTRAN cell might be considered to avoid too late handover in the future. To achieve this, the identity of target UTRAN cell needs to be logged and reported to the network. However, the UE has no information about the target UTRAN cell as UE does not receive MobilityFromEUTRACommand. While, in normal case, the target UTRAN cell will be the cell which the UE attempts to connect after the failure in LTE. Hence, including in RLF report the identity of the UTRAN cell where the UE attempts to connect after the failure in LTE will help to adjust mobility parameters towards such cell.
Observation 1
In the scenario Too Late Inter-RAT Handover from E-UTRAN to UTRAN, it is reasonable to report the identity of the UTRAN cell where the UE attempts to connect after the failure in LTE to adjust mobility parameters towards such cell.
2.2 Too Early Inter-RAT Handover from UTRAN to E-UTRAN subject to RLF 
In this scenario, an RLF occurs shortly after a successful handover from a UTRAN cell to a target cell in E-UTRAN. After the RLF the UE attempts to reconnect to the source or a different UTRAN cell. To solve this, the mobility parameters from a UTRAN cell to an E-UTRAN cell might need optimization. The identity of the UTRAN cell serving the UE before the last successful handover will be necessary to be logged and reported to the network.
Observation 2
In the scenario Too Early Inter-RAT Handover from UTRAN to E-UTRAN subject to RLF, it is reasonable to report the identity of the UTRAN cell serving the UE before the last successful handover to enable adjustments of mobility parameters from UTRAN to LTE.
2.3 Inclusion of Timing Information

In the current MRO solution standardised for LTE in Release 10 the RLF report already contains a parameter named “timeConnFailure”, namely the “time elapsed since the last HO initialization until connection failure” (see TS36.331). This parameter is used to evaluate whether the failure shall be analysed and eventually resolved by the eNB receiving the RLF report (case of “timeConnFailure” bigger than a preset threshold), i.e. the “source” of “Too Late Handover”, or whether the failure shall be analysed and eventually resolved by the eNB that triggered the handover to the cell served by the eNB receiving the RLF (case of “timeConnFailure” smaller than a preset threshold), i.e. the “source” of “Too Early Handover”. In the latter case an X2: HANDOVER REPORT is generated towards the appropriate eNB. 

For the reasons explained above and already agreed in the LTE MRO solution, it is reasonable to enable the “timeConnFailure” also for cases of Inter-RAT mobility failures. Namely, “timeConnFailure” shall not only be applicable to intra-LTE mobility cases but also to Inter-RAT mobility failure cases. Note that it was agreed in RAN3 that in case a HANDOVER REPORT from E-UTRAN to UTRAN was needed (due to “timeConnFailure” greater than a preset threshold) such message would be transferred via RAN Information Management. 
Observation 3
For the purpose of aligning the Inter-RAT MRO solution with the intra LTE MRO solution, it is reasonable to include the time between the reception of the handover command and the failure occurrence during Inter-RAT mobility in the RLF report.

Finally, RAN3 requested inclusion in the RLF report of the time between the failure occurrence and the signalling of RLF report. This was requested in order to distinguish between valid RLF reports and stale RLF reports. It needs to be noted that RAN2 already confirmed an agreement to include such timer in the RLF report in the LS sent to RAN3 in [2].

Observation 4
The time between the failure and the delivery of the RLF report has been agreed in RAN2 and replied to RAN3 in [2].

Based on the observations above, it is proposed that:
Proposal 1

RAN2 supports the solutions in RAN3’s LS [1].

Proposal 2

RAN2 considers the CRs to capture the information mentioned in RAN3’s LS [1]. Two CRs can be found in [3] and [4].
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