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1 Introduction
Inter RAT MRO will be used to optimise the handover parameters for inter RAT mobility. 
2 Discussion 
2.1 Intra LTE MRO

For MRO, we have specified the following error cases [36.300]: 
-
[Too Late HO] If the UE attempts to re-establish the radio link at eNB B after a RLF at eNB A then eNB B may report this RLF event to eNB A by means of the RLF Indication Procedure.

-
[Too Early HO] eNB B may send a HANDOVER REPORT message indicating a Too Early HO event to eNB A when eNB B receives an RLF Indication from eNB A and if eNB B has sent the UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds.

-
[HO to Wrong Cell] eNB B may send a HANDOVER REPORT message indicating a HO To Wrong Cell event to eNB A when eNB B receives an RLF Indication from eNB C, and if eNB B has sent the UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds.  The indication may also be sent if eNB B and eNB C are the same and the RLF report is internal to this eNB.

2.2 Important Inter RAT Scenarios for MRO
During the roll-out of LTE, it is expected that there may be scenarios with limited LTE coverage.  Enabling handover from LTE to 2G/3G systems will therefore become an important feature. In this scenario, it will be very important to maintain a low drop rate for UEs moving from LTE to 2G/3G. 

Therefore, we consider it most important to identifying the event [IRAT too late], which similar to intra LTE MRO should mean the situation where the UE encounter RLF in one cell and manages to reconnect in another cell.
3 Potential Solutions 
3.1 RIM based solution
One possible solution would be to use a similar mechanism to RLF indication and send this from UTRAN/GERAN to the eNB. Similar to inter RAT MLB, this RLF indication between RAT could use RIM. 
One drawback is the additional load this RIM signalling would put on the system. It was agreed in RAN3#67 that the load load balancing exchange via RIM should be used infrequently. This is also stated in section 22.4.1.2 of 36.300. 
This is further discussed in [3], which states that the need for inter RAT signalling may increase and suggests either removing the “infrequent usage” restriction for RIM signalling, or start investigating alternative solutions as part of the Rel 10 work.
3.2 Using RLF report
The possibility to send an RLF report also after the UE returns to idle mode has been discussed in [1]

 REF _Ref266709724 \n \h 
[2]. In [2], it is also briefly mentioned that the RLF report can be used for inter RAT MRO.

We believe that one simple solution for Inter RAT MRO could be that the RLF report not only survives the transition to idle, but also the transition to other RAT. In the event that a UE served by one cell of a certain RAT experience RLF and re-connects to the network through a different cell of a different RAT, the UE could store the RLF related information and report this when returning back to the original RAT. 
In addition to the proposed evolved RLF report discussed in [2], this solution requires that the UE reports additional information about the cell where he manages to reconnect to after the RLF. This could for example consist of carrier frequency, RAT type and cell identity. 

4 Conclusions and proposal
We propose 
1) That the text in the annex is added to TR 3.023 
2) That we agree on using the RLF report for inter RAT MRO. 
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Annex
4.5.
Mobility Robustness Optimisation (MRO) enhancements
4.5.1
Use Case description
4.5.1.x 
Inter RAT too late Handover
Inter RAT too late HO events are characterized by a radio link failure where the UE is able to re-connect to a cell of a different RAT. This scenario could for example occur in a scenario with a newly deployed RAT with spotty coverage operating in the same area as a legacy RAT with a more mature coverage. The underlying reason is that the handover is performed too late, and to mitigate this, the source eNB would typically start measurements for inter RAT HO earlier, and/or modify the handover parameters to perform handover earlier.

4.5.2
Required Functionality

4.5.2.x 

Detection of Inter RAT too late Handover

Inter RAT too late handovers may be detected in two ways. 
The first option is that the UE reports the RLF to the cell where it connects immediately after the RLF. In this case, the reporting is performed in a different RAT than the cell the UE was connected to before RLF. Therefore, this also requires a new message across RATs, in order to transfer the information to the cell where the UE was connected before HO since this is where the mobility parameters shall be adjusted.

Another option would be to let the UE report the RLF when he returns to the RAT where he experienced the RLF (but not necessarily to the same cell). In this case, there is no need to send messages across the two different RATs.
4.5.3
Evaluation scenarios and expected results

4.5.4
O&M requirements for radio related functions  

4.5.5
Solution Description
4.5.5.1
Impacted specifications and interfaces

