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1. Introduction
In Rel-11, too early and too late inter-RAT handovers are defined as follows [1]:

-
[Too Late Inter-RAT Handover] 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.

-
[Too Early Inter-RAT Handover] An RLF occurs shortly after a successful handover from a UTRAN cell to a target cell in E-UTRAN; the UE attempts to re-connect to the source cell or to another UTRAN cell.
Moreover, the RLF report stored in a UE can be sent to the network only when the UE re-connects to an E-UTRAN cell. In this paper, we discuss the possible RLF information superseding issue for inter-RAT MRO scenarios in comparison with intra-LTE MRO scenarios. 
2. Discussions
In Fig. 1, two consecutive RLFs are shown for a UE in inter-RAT and intra-LTE cases, respectively, where RLF1 occurs before handover from Cell 1 to Cell 2 and RLF2 occurs shortly after the handover from Cell 2 to Cell 3. In both cases, the UE re-connects to Cell 2 after each failure. In these examples, RLF1 is due to too late HO and RLF2 is due to too early HO.  
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Fig. 1 Two consecutive RLFs

According to current specification, a UE can report the RLF information to the network only in an E-UTRAN cell. For inter-RAT case, Cell 2 is an UTRAN cell. Thus, the information of RLF1 can be sent to the network only when the UE connects to an E-UTRAN cell (Cell 3 in (a) of Fig. 1) before the occurrence of RLF2. For intra-LTE case, the network can fetch the information of RLF1 when the UE connects to Cell 2. Moreover, the UE behavior after detecting RLF is described in TS36.331 [2] as follows:

	The UE shall:

1>
upon T310 expiry; or

1>
upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from RLC that the maximum number of retransmissions has been reached:

2>
consider radio link failure to be detected;

2>
store the following radio link failure information in the VarRLF-Report by setting its fields as follows:

3>
clear the information included in VarRLF-Report, if any;
   …


Therefore, in the case of two consecutive RLFs as shown in Fig. 1 the UE in inter-RAT case has much shorter period to report the information of the 1st RLF before it is superseded by the 2nd RLF. 
Observation: In the case of consecutive RLFs the UE has less chance to report all the RLF information before one is superseded than another in inter-RAT scenarios than intra-LTE scenarios. 
In other words, in the case of two consecutive RLFs as shown in Fig. 1, due to the limited period for RLF reporting, it is more likely the RLF information is superseded in inter-RAT scenarios than intra-LTE scenarios. In general, the efficiency and accuracy of current MRO correction mechanism rely on the failure samples collected at network side. If less RLF information reported from UEs due to RLF report superseding issue, the MRO correction will be delayed due to the loss of failure samples and thereby more failures would be experienced by UEs. 
Proposal: RAN3 kindly discusses the impact of the RLF information superseding issue on inter-RAT MRO.
3. Conclusion

In this paper, the RLF information superseding is analysed in both inter-RAT and intra-LTE cases, and we propose

Proposal: RAN3 kindly discusses the impact of the RLF information superseding issue on inter-RAT MRO.
Furthermore, it is proposed to capture the following text in TR37.822.
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Description of addressed problems and solutions

4.3
SON for pre-Rel.12 small cells
4.3.X  Scenario X

Problem Description: In Rel-11 inter-RAT MRO, considering the UE can report the RLF information only when connecting to E-UTRAN cells, the MRO correction may be delayed due to the increase of RLF information superseding in the case of multiple consecutive RLFs. 
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