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1 Introduction

For Rel-11 SON WI, it has been agreed during RAN3 #75 that failure case mobility in HetNet intra LTE cases will be treated with high priority. Several prioritised failure case scenarios in this category have been captured in R3-120309 [1], while the way forward for intra-LTE MRO enhancements has been captured in R3-120399 [2] listing several solutions for evaluation and comparison. 
MRO and RLF issues become much more complicated and maybe more frequent in HetNet scenarios due to the diversity of base stations in such networks. Failure cases relating to MRO and RLF have been analysed from UE’s perspective in R3-120100 [3]. It was discussed that the root causes of the radio link failure are crucial to 1) exclude RLF events due to MAC RA problem from MRO issue; 2) determine if the failure was related to UL or DL. In this paper, we intend to clarify how this can be used in conjunction with the existing MRO failure detection mechanisms and/or other potential further enhancements.
2 Discussion
As examined [3], a UE shall consider radio link failure to be detected:

1>
upon T310 expiry
This failure can be further detected by using the existing Rel-9 and Rel-10 MRO failure detection mechanism to decide if it is an MRO issue or a coverage hole. Further enhancements may be required to address specific MRO issues in HetNet, as discussed in [1].
2> upon random access problem indication from MAC while the UE is neither in the RRC connection re-establishment request (when the UE in connected mode) nor in the handover procedure
This failure is an MAC RA issue and not an MRO issue, which can not be solved by adjusting mobility parameters and need to be excluded from MRO issues.
3>
upon indication from RLC that the maximum number of retransmissions has been reached 
This failure can be further detected by using the existing Rel-9 and Rel-10 MRO failure detection mechanism to decide if it is an MRO issue or a coverage hole. Further enhancements may be required to address specific MRO issues in HetNet, as discussed in [1]. It is worth noticing that this information further indicates uplink problem in that case that a coverage hole is detected.

Figure 1 illustrates a typical MRO failure detection procedure. After detecting a radio link failure, the UE records the root cause (e.g. expiry of T310, MAC RA issue or UL RLC issue) in its RLF report. After successfully RRC connection re-establishment, the UE sends the RLF report to the Re-est_eNB upon request. The Re-est_eNB then forwards the report to the eNB where RLF occurred via RLF Indication procedure. Taking into account the information retrieved from the UE, the RLF_eNB analyses the failure case and determines if it is an MRO failure case, a coverage issue or other failures. If it is an MRO issue, the RLF_eNB may send a HO report to the source eNB, which may also include the RLF report (as proposed in [1]).
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Figure 1:
Typical MRO failure detection procedure
Note that RLF_eNB may be the same as Source_eNB. 
3 Conclusion

This paper further clarify that by including RLF root cause in UE’s RLF report can 1) exclude RLF events due to MAC RA problem from MRO issue; 2) determine if the failure was related to UL or DL. Therefore, we kindly request RAN3 to agree on the following proposal:
Proposal: RLF root cause (e.g. expiry of T310, MAC RA issue or UL RLC issue) should be included in UE’s RLF report.
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