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1 Introduction

Further to our discussion on timers in MRO failure detection in Small Cell scenarios in R3-130057, we focus the failure case descriptions and analysis in this paper.
2 Discussion
As specified in TS36.300, UE RLF report provides important information for MRO failure detection in both “detection of the failure after RRC re-establishment attempt” and “detection of the failure after RRC connection setup”, especially in the cases where UE context is not available.
2.1 UE RLF Report
The RLF Report from the UE includes the following information:

-
The E-CGI of the last cell that served the UE (in case of RLF) or the target of the handover (in case of handover failure). If the E-CGI is not known, the PCI and frequency information are used instead.

     This parameter is specified as failedPCellId in TS36.331. In case RLF, it is set to the global cell identity of the PCell where radio link failure is detected; while in HOF, it is set to the global cell identity of the target PCell of the failed handover.

-
E-CGI of the cell that the re-establishment attempt was made at.

     This parameter is specified as reestablishmentCellId in TS36.331, which is set to the global cell identity of the selected cell for RRC connection re-establishment attempt.
-
E-CGI of the cell that served the UE at the last handover initialisation, i.e. when message 7 (RRC Conn. Reconf.) was received by the UE.

     This parameter is specified as previousPCellId in TS36.331, which is set to the global cell identity of the PCell where the last RRCConnectionReconfiguration message including mobilityControlInfo was received.
-
Time elapsed since the last handover initialisation until connection failure. 

     This parameter is specified as timeConnFailure in TS36.331, which is set to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo; 

-
An indication whether the connection failure was due to RLF or handover failure. 

-
The radio measurements.

-
C-RNTI allocated for the UE in the last serving cell.

-
RLF trigger of the last RLF that was detected.

-
Time elapsed from the connection failure till RLF Report signalling.

2.2 Potential Issues with MRO Detection in HetNet 
As depicted in Figure 1, these are the typical use cases where two consecutive handovers concerning a UE happened. If connection failure occurs during or shortly after the second handover wrong MRO detection may occur due to inappropriate Tstore_UE_cntx setting.
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Figure 1:
Potential issues with MRO Failure detection due to inappropriate Tstore_UE_cntxt
In all three cases (a), (b) and (c), after a successful handover( where the UE has been successfully handed over from Mcell A to Pico cell B; the UE then experienced radio connection failure before handover( and re-established RRC connection or set up a new RRC connection in a cell other than Pico cell B.

Based on the UE RLF report if available and/or UE context stored in the network if available, time duration from the successful completion or the receipt of handover command of handover( till the connection failure happened may be smaller than Tstore_UE_cntxt. This may be due to inappropriate setting of this threshold that is not suitable for the size of the cell coverage, or the speed of the UE, or the UE’s trajectory etc. Consequently based on current MRO failure detection mechanisms, for case (a) when Pico cell B receives RLF Indication it may associate this failure with handover( and determines it “Too Early HO”, which in fact should be “Too Late HO” for handover(. Similarly, for case (b) and case (c) the failure event may be determined as “Too Wrong Cell” that is associated with handover( which in fact should be “Too Late HO” for handover(.
3 Conclusion

The typical use cases where wrong MRO detection may occur due to inappropriate Tstore_UE_cntx setting have been described in this paper. We respectfully ask RAN3 to discuss the issues and agree on the following proposals:
Proposal 1: The identified issues with the timer based MRO failure detection mechanisms should be studies, where the inappropriate setting of time threshold parameter may cause wrong MRO verdicts.

Proposal2: The proposed solutions in R3-130057 should be captured in the TR for further evaluation.[image: image2.jpg]Y




