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1 Introduction

In [1], we presented a solution for inter RAT MRO in LTE using the RLF report. Since then, the evolved RLF report for intra-LTE MRO was agreed for Rel10. In this document, we highlight the remaining changes needed to support a solution for IRAT too Late using the RLF report. 
2 Background

The RLF report is currently defined in section 22.4.5 of [2] as: 

The UE stores the latest RLF or handover failure related information, and indicates RLF report availability at each subsequent LTE RRC connection (re-)establishment and handover to an LTE cell until the RLF report is fetched by the network or for 48 hours after the RLF or handover failure is detected.

The UE keeps the information during state transitions and RAT changes, and indicates RLF report availability again after it returns to the LTE RAT.

This means that a large part of the previously identified required functionality in [1] is already covered by the RLF report in Rel10. In the following section, we outline the required remaining functionality.

3 Discussion

3.1 Impact on the RLF indication message
When possible, we suggest to re-use the X2AP message RLF indication and extend it with inter RAT information. We suggest doing this by introducing new information into the RLF report container. 
The RLF report may be received in a cell far away from the original cell. This is also possible in intra-LTE MRO, but for that case, the usage of the information for MRO purposes is limited, since if the UE is unable to report back immediately, there is probably a lack of LTE coverage and hence the problem is not intra-LTE mobility related. 
For inter RAT mobility however, this is a very important use case. Therefore, a S1 solution is crucial and we suggest a S1 solution for the cases where the eNB receiving the RLF report does not have an X2 connection to the source cell. 

Proposal 1: Define a new S1 message for carrying the RLF indication

For routing purposes, we need to include the TAI of the source cell, ECGI(1) or ECGI(3), to route the message to the correct eNB in case the eNBs are not connected to the same MME. 

Proposal 2: Include TAI of ECGI(1) and ECGI(3) in the RLF report to enable routing in case eNBs are not served by the same MME.

3.2 Contents of the RLF report

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 3: 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 4: Include the frequency and the RAT type of the cell where the UE manages to connect after the failure. 

4 Conclusions

In this paper, we have discussed the remaining requirements for the solution for Inter RAT too late detection. We propose:
Proposal 1:
Define a new S1 message for carrying the RLF indication
Proposal 2:
Include TAI of ECGI(1) and ECGI(3) in the RLF report to enable routing in case eNBs are not served by the same MME.
Proposal 3:
Use the physical identity to identify the cell where the UE successfully reconnects in another RAT.
Proposal 4:
Include the frequency and the RAT type of the cell where the UE manages to connect after the failure.
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