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1 Introduction

In [1], we presented a solution for inter RAT MRO using the RLF report. The idea is to use RLF report to send information regarding the RLF and reconnection to another RAT only to cells belonging to the same RAT as the source cell，thereby removing the need to define an RLF report for the other RAT and also the need to exchange information between RATs.

In this document, we intend to further describe the mechanisms needed to support the idea. Note that some aspects are closely related to the discussion of extending the RLF report to idle mode. In this document, we have used the current working assumption as a baseline and identified any additional information or modifications to current working assumption that we see necessary. 
2 Discussion

2.1 Validity of the RLF report

The general idea to allow the UE to send the RLF report when the UE returns to the RAT where the failure occurred. This removes the need for sending the RLF report in another RAT and also removes the need for signalling between the RATs. The main drawback with this solution is that the UE may spend a long time in another RAT before returning to the RAT where the failure occurred. 

Therefore, we believe that it is important to have a reasonably long validity of the report. For logged mode MDT a validity of 48 hours has been mentioned and we think it is reasonable. We also think the RLF report shall survive transitions between idle and active mode. 

Proposal 1: The validity time of the RLF report should be similar to logged mode MDT. 

Proposal 2: The RLF report survives transitions between idle and active mode.

2.2 Sending the RLF report

In [1], we defined a solution for sending the RLF report during RRC re-establishment also discussed the possibility to send it at RRC establishment. I order to support inter RAT MRO, we also need to support this reporting when performing an incoming inter RAT HO to LTE (in RRCreconfigurationcomplete)

Proposal 3: Extend the possibility to send RLF report to the incoming Inter RAT handover 
2.3 Sending the RLF indication

When possible, we suggest to re-use the X2AP message RLF indication and extend it with inter RAT information. But since the RLF report may be received in a cell far away from the original cell, we suggest to also defining a S1 solution for the cases where the eNB receiving the RLF report does not have an X2 connection to the source cell. 

Proposal 4: Define a new S1 message for carrying the RLF indication

For routing purposes, we suggest to also include use the TAI of the source cell to route the message to the correct eNB in case the eNBs are not connected to the same MME. 

Proposal 5: Include TAI in the RLF report to enable routing in case eNBs are not served by the same MME.

2.4 Contents of the RLF report

For inter RAT, the intention is to identify that an inter RAT HO was performed too late causing a failure, and also whether the UE manages to re connect to a cell in another RAT within a reasonable time after the failure. 

The cell where the UE establishes a connection after the failure may or may not be known by the source cell. Further, the frequency and RAT type of this neighbour cell may or may not be configured for mobility measurements in the source cell.

To identify the cell, we suggest using the physical cell identity. 
Proposal 6: Use the physical identity to identify the cell where the UE successfully reconnects in another RAT.

By also including the frequency and RAT information in the RLF report, we enable the source eNB to configure ANR measurements to identify the neighbour cell.

Proposal 7: Include the frequency and the RAT type of the cell where the UE manages to connect after the failure. 

It is important to report the time between the last successful HO and the failure in order to determine if there is any chance for the source cell to further adjust the IRAT parameters. For example, if this time is very short, the IRAT measurements should probably have started in the cell before the last successful HO. . Therefore, we suggest re-using this timer defined for the intra-LTE case.
Proposal 8: Use the Timer between successful HO and RLF for intra-LTE MRO also for inter RAT MRO
2.5 Contents of the RLF indication

We suggest that the RLF indication used for intra LTE is re/used for inter RAT with the extension of the PCI, frequency, and RAT type of the cell where the UE reconnects after failure

Proposal 9: Extend the current RLF indication to include the TAI of the source cell, and the PCI, frequency, and RAT type of the cell where the UE reconnects after failure
3 Conclusions

In this paper, we have discussed the requirements for the solution for Inter RAT too late detection. We propose
Proposal 1:
The validity time of the RLF report should be similar to logged mode MDT.
Proposal 2:
The RLF report survives transitions between idle and active mode.
Proposal 3:
Extend the possibility to send RLF report to the incoming Inter RAT handover
Proposal 4:
Define a new S1 message for carrying the RLF indication
Proposal 5:
Include TAI in the RLF report to enable routing in case eNBs are not served by the same MME.
Proposal 6:
Use the physical identity to identify the cell where the UE successfully reconnects in another RAT.
Proposal 7:
Include the frequency and the RAT type of the cell where the UE manages to connect after the failure.
Proposal 8:
Use the Timer between successful HO and RLF for intra-LTE MRO also for inter RAT MRO
Proposal 9:
Extend the current RLF indication to include the TAI of the source cell, and the PCI, frequency, and RAT type of the cell where the UE reconnects after failure


We further suggest to 
· Agree on LS to RAN2 containing the relevant issues 
· Agree on the CR capturing the relevant stage 2/3 issues

· Capture the agreements in TR 3.023 
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