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1   Introduction
In [1], the following two mobility failure cases have been agreed as high priority:

1:
Failure while in LTE or during a HO to 2G/3G, reconnection at 2G/3G (too late HO)
2:
Failure during or after a HO from 2G/3G to LTE (most likely HOF while moving from 2G/3G to LTE) and reconnection back at 2G/3G (source RAT), may be at different cell than the source one (too early HO)
For scenario 1, two solutions were identified:

Solution 1b.1-1: Failure report when returning to LTE
Solution 1b.1-2: Failure report in UTRAN or LTE
For scenario 2, three solutions were given:

Solution 1b.2-1: Failure report when returning to LTE
Solution 1b.2-2: Failure report at 3G
Solution 1b.2-3: Failure report in UTRAN or LTE
In this contribution, various solutions are analyzed. It is concluded that all solutions except Solution 1b.1-1 mainly have RAN2 impact and the LS to RAN2 is needed.
2   Discussion
2.1.1   Background
UE behavior:
The UE records RLF information when a RLF or handover failure is detected. The UE reports the RLF information after RRC connection re-establishment or after fresh RRC connection establishment. The UE is allowed to discard stored logged measurements 48 hours after the failure is detected. The UE can report to LTE when back to LTE even the UE move across other RAT within 48hrs.

For inter-RAT handover, the UE start a T304 timer when having handover to UMTS/GSM, but the UE do not log the failure when it happens. 
Network status:

The eNB can pull the RLF report from the UE when the UE indicate it has RLF information. The eNB receiving RLF report may forward the report to the eNB that served the UE before the reported connection failure using the RLF INDICATION message. In case of Too Early Handover or Handover to Wrong Cell, the eNB receiving the RLF INDICATION message may use the HANDOVER REPORT message to inform the eNB controlling the cell where the mobility configuration caused the failure. 
The RNC can’t get the RLF report and detect the MRO problems. 
2.1.2   RLF Reporting in 3G or when returning to LTE
Follow the current status quo, it can be seen that Solution 1b.1-1 for scenario 1 was already be supported. For Solution 1b.1-2, it needs the UE/RNC and 3G RRC change. For Solution 1b.1-1, if there is no X2 interface between eNBs controlling cell A and cell B, S1 RLF INDICATION message may need to be defined. For Solution 1b.1-2, the new message over Iu/S1 is needed anyway.
In this too late inter-RAT HO scenario, the problem is in source RAT (i.e. LTE), it is reasonable to let it be solved by reporting to LTE when the UE returns. This seems a nice split in responsibilities. This mechanism doesn’t change the Rel-10 UE behavior.
Observation 1: Solution 1b.1-1 was already supported by the spec. For this too late inter-RAT HO scenario, the problem is in LTE. It is reasonable to let it be solved by LTE when the UE returns.
For scenario 2, since the UE don’t save the RLF info when the failure occurred in 3G/2G. The UE change is inevitable for each solution. For RLF case, the UE was measuring according to configuration in the concerning RAT, error happens in that RAT. Even if it is quickly after inter-RAT handover, it is still simple if the UE only reports it in the concerning RAT. For handover failure, it is not clear what the UE is measuring when T304 is expiring in case of an inter-RAT handover failure. The UE may be measuring according to the source RAT measurement configuration, or it is already measuring according to the target RAT specification (received in handover command). If e.g. LTE->UMTS, the UE stopped the LTE measurements at handover time, the LTE measurements might be old by the time T304 expires. Therefore, it is not so clear whether the Rel-10 RLF report contents are still feasible and useful to be reported for inter-RAT HO case.

Observation 2: All the given solutions for scenario 2 have UE impact. The UE impact, solution feasibility and complexity should be evaluated by RAN2. LS to RAN2 is needed at early stage.

Whether RLF reporting is performed in LTE or in 3G is analyzed in [2] case by case basis. Currently, only two scenarios are analyzed. In the future, more scenarios should be covered. It is beneficial to have some principles to cover all the scenarios. We have foreseen three principles regarding to which RAT the RLF reporting is delivered.
Principle 1:  RLF report is delivered to the eNB when the UE access to LTE after the connection failure.

Principle 2:  RLF report is delivered to the first RAT that the UE access to after the connection failure.

Principle 3: One principle for radio link failure and one principle for handover failure.
3a)  All cases of RLF are reported in the RAT where the RLF happened

3b)  All cases of HO failure are reported in the RAT of the cell in which the handover command was received.
For principle 1, the RLF reporting mechanism doesn’t need to be defined in 3G. However the RLF reporting is delayed. The UE may already discard the RLF logging or the reporting is not up to date. For principle 2, it can assure the fast RLF information reporting. However, the first re-establish cell is not in the RAT that introduces the problem. It bring additional burden to this RAT. 

Principle 3 is simple. It is in line with RLF handling in LTE today. If RAN2 confirms that measurement according to the source RAT is ongoing at T304 expiry, then it is also in line with the principle to report to the RAT that configured the measurements.
It would be good to verify with RAN2 on the complexity and feasibility of each principle and conclude one. And check whether it is reasonable that a UE performing an inter-RAT handover out of LTE will still be able to report according to the LTE configuration at T304 expiry when the handover failed.
3   Conclusion
In this contribution, the proposed solutions for inter-RAT MRO are analyzed considering the specification impact. The main changes for the Rel-11 solutions are in the scope of RAN2. Therefore, we propose to send a LS to RAN2 for their evaluation at early stage. The principle regarding to which RAT the RLF reporting is delivered is preferred which need RAN2 confirmation as well. The draft LS is in [5].
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