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1 Introduction

In RAN3’s last meeting [1], RAN3 has sent an LS [2] to ask for RAN2’s opinions and feedbacks on extension of the RLF report for inter RAT MRO, the main related information for RLF report are as follows.
1) The identities of the UTRAN cells
a) The UTRAN cell where the UE attempts to connect after the RLF failure in LTE.

b) The UTRAN cell serving the UE before the last successful handover to LTE.

2) The time between the reception of the handover command and the failure

3) The timer reflecting the time between the failure and the delivery of the RLF report

In this contribution, we provide our views on the feasibilities for extending the UE RLF reporting for inter RAT MRO from RAN2’s aspect.
2 Discussion
Based on RAN3’s LS [2], two scenarios for which should be considered to standardise solutions are as follows.
· Scenario 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.
· Scenario 2: 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.
As defined in [3], Scenario 1 is “Too late inter-RAT HO”, while Scenario 2 is “Too Early inter-RAT HO”. In order to detecting the abovementioned failure events, RAN3 has proposed that the UE will send RLF report when returning to an E-UTRAN cell if any of these scenarios occurs [2]. 
2.1 Identity of the UTRAN cell
Identity of the UTRAN cell required for RLF report in inter RAT MRO based on the LS [2] can be concluded as follows:
· ID 1: identity of the UTRAN cell where the UE attempts to connect after the failure in LTE

· ID 2: identity of the UTRAN cell serving the UE before the last successful handover to LTE
Actually, the requirements of recording the identities of UTRA cells are quite similar to the case of inter-LTE MRO. More specifically, in current specification for intra-LTE MRO[4], reestablishmentCellId is used to indicate the cell in which the re-establishment attempt was made after connection failure, and previousPCellId is used to indicate the source PCell of the last handover (source PCell when the last RRC-Connection-Reconfiguration message including mobilityControlInfowas received). Obviously, reestablishmentCellId and previousPCellId can not be reused for identifying the UTRAN cell directly. In order to differentiate above two IDs for identifying the UTRAN cell, it is necessary to introduce a new parameter (e.g. attemptConnectUTRANCellId) for indicating the UTRAN cell where the UE attempts to connect after the failure in LTE, and another new parameter (e.g previousUTRANCellId) for indicating the UTRAN cell serving the UE before the last successful handover to LTE.
Moreover, we think the timing for recording the ID 1 (e.g. attemptConnectUTRANCellId) needs to be clarified. From RAN3 perspective, this information is needed in order to identify a potential neighbouring UTRAN cell that may be unknown to the last serving eNB. In other words, the UTRAN cell should be the “real” neighbour cell of the last serving E-UTRAN cell, i.e. the borders of these two cells are overlapping. 
Recall that the RRC timer T311 is introduced for supervising the AS recovery (i.e. RRC reestablishment) procedure in UE side, and the value range for T311has been extended up to 30s, so that the possibility of recovery by AS is increased. Assuming that the ubiquitous coverage of UTRAN is available, we conclude that before the T311 expiry the UE should be able to detect a UTRA cell even if without any instruction from eNB to attempt RRC establishment if the T311 value was properly assigned. In other words, only the UTRAN cell that the UE selects before T311 expiry can be considered as the neighbour UTRAN cell of the last serving E-UTRAN cell. Therefore, it is necessary to include identity of the UTRAN cell which the UE attempts to connect before T311 expiry in the RLF report for inter RAT MRO, in order to preclude the invalid information with identity of non-neighbour UTRAN cell. 
Proposal 1: Identity of the UTRAN cell that the UE attempts to connect after T311 expiry should be precluded in the RLF report for inter RAT MRO.
Proposal 2: CellGlobalIdUTRA for identifying the UTRAN cell in above two scenarios for inter RAT MRO should be presented in RLF report.
Proposal 3: New parameters presented by CellGlobalIdUTRA identifying the UTRAN cell should be introduced in RLF report for inter RAT MRO in Rel-11.

2.2 Time between the reception of the handover command and the failure
In the LS [2], RAN3 assumes that the time between the reception of the handover command and the failure will be provided in the RLF report in these two scenarios. This information is very critical for the MRO algorithm located in the last serving eNB to distinguish whether the RLF is incurred by Too Late inter RAT HO or Too Early inter RAT HO, since even if in Scenario 1, it is possible that the concerned UE is handed over from UTRAN cell to E-UTRAN cell. More explicitly, the lasting serving eNB can estimate the root cause of the failure based on comparing the timer value with a predefined threshold indicating the Too Late inter RAT HO.
As we know, in current specification [4], timeConnFailure-r10 is used to indicate the time elapsed since the last HO initialization until connection failure and has already been presented in RLF-Report IE. Note that according to [4] in the procedure of inter-RAT HO to E-UTRA, this timer is still effectively working, therefore, we believe this parameter (i.e. timeConnFailure-r10) can be reused directly for the abovementioned inter RAT MRO scenarios.

Proposal 4: The time between the reception of the handover command and the failure for inter RAT case should be supported in RLF report for inter RAT MRO.

Proposal 5: timeConnFailure-r10 can be reused for indicating the time between the reception of the handover command and the failure in RLF report for inter RAT scenario.
2.3 Timer reflecting the time between the failure and the delivery of the RLF report
In the context of inter RAT MRO scenarios, the E-UTRAN will retrieve UE RLF report when UE returns to E-UTRAN from UTRAN. This event could happen long after the RLF encountered by UE in E-UTRAN, for instance UE may stay in UTRAN for several hours before it returns and sends RLF report in E-UTRAN. Note that the mobility configurations in E-UTRAN or/and in UTRAN may be adjusted based on other RLF reports delivered timely. Hereby, from the E-UTRAN’s aspect, the eNB needs a way to evaluate a RLF report that is related to currently employed mobility configuration or invalid. Therefore, from RAN3’s perspective, it is necessary to include timer reflecting the time between the failure and the delivery of the RLF report for inter RAT scenario.
In RAN2#79 meeting [6], RAN2 has agreed that the time stamp can be derived by using a relative timer counting the time between failure and reporting, and the timer resolution shall to be on per second granularity. Moreover, considering UE context identification, since C-RNTI may not guarantee uniqueness due to reuse of C-RNTIs by the last serving cell, the solution for unambiguously identifying a UE context is to use the time information together with C-RNTI. Therefore, we think the abovementioned timer (i.e. timeSinceFailure-r11) counting the time between failure and reporting can be reused in RLF report for inter RAT MRO. 
Proposal 6: Timer reflecting the time between the failure and the delivery of the RLF report should be supported in RLF report for inter RAT MRO.
Proposal 7: timeSinceFailure-r11 can be reused for reflecting the time between the failure and the delivery of the RLF report in inter RAT MRO.
Finally, based on above analysis, we propose that the information questioned by RAN3 for RLF report should be supported in inter RAT scenario.
Proposal 8: The addition information questioned by RAN3 to extend the UE RLF reporting should be supported for inter RAT scenario.
3 Conclusion

Based on the above discussion and observations, we propose that:
Proposal 1: Identity of the UTRAN cell that the UE attempts to connect after T311 expiry should be precluded in the RLF report for inter RAT MRO.
Proposal 2: CellGlobalIdUTRA for identifying the UTRAN cell in above two scenarios for inter RAT MRO should be presented in RLF report.

Proposal 3: New parameters presented by CellGlobalIdUTRA identifying the UTRAN cell should be introduced in RLF report for inter RAT MRO in Rel-11.

Proposal 4: The time between the reception of the handover command and the failure for inter RAT case should be supported in RLF report for inter RAT MRO.

Proposal 5: timeConnFailure-r10 can be reused for indicating the time between the reception of the handover command and the failure in RLF report for inter RAT scenario.

Proposal 6: Timer reflecting the time between the failure and the delivery of the RLF report should be supported in RLF report for inter RAT MRO.

Proposal 7: timeSinceFailure-r11 can be reused for reflecting the time between the failure and the delivery of the RLF report in inter RAT MRO.

Proposal 8: The addition information questioned by RAN3 to extend the UE RLF reporting should be supported for inter RAT scenario.
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