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Introduction 
The RLF report has been agreed by the RAN2 in R10 as the part of the MDT report. The Radio Link Failure report contains information related to the latest connection failure experienced by the UE, which is very important to the coverage optimization and mobility optimization. In this contribution the details of the RLF report used by MDT will be discussed.
2
Discussion
When the UE detects the RLF occurs, it should store the related information and keep this information during state transitions and RAT changes. The UE indicates RLF report availability when it enters connected state again. An indicator can be included in the RRCConnectionReestablishmentComplete message or RRCConnectionSetupComplete message or RRCConnectionReconfigurationComplete message to indicate the availability of radio link failure related measurements. The network may decide to retrieve the logged RLF measurements or not based on this indicator.
According to current RLF report procedure, there are still some issues left to be clarified, e.g. how does the UE obtain the radio conditions prior to the RLF and the time information at RLF occurrence point, how does the eNB forward the RLF report to the OAM, etc.
There are two kinds of MDT modes: Immediate MDT and Logged MDT. Currently, RLF report is not classified as Immediate MDT nor Logged MDT. In order to support MDT functionality by the current RLF report procedure, the above mentioned issues need to be identified and solved. We try to use the existing procedures provided in Immediate MDT or Logged MDT to solve these issues, however we find that neither current Immediate MDT nor Logged MDT procedures can well settle all the issues raised. The problems to support RLF report by existing Immediate MDT or Logged MDT procedure are analyzed as below.
2.1
RLF report supported by Immediate MDT 
For the Immediate MDT, the RLF measurement configuration is based on the existing RRM measurement procedures for configuration and reporting with some extensions for location information. There are some questions that should be considered if we use immediate MDT procedure to support the RLF report. 

1) The UE receiving measurement configuration should measure the radio conditions of the neighbour cells before the RLF occurs. So the UE should initiate the radio condition measurement after a specified trigger before detected the RLF occurrence. A simple approach [1] is that the UE during connected mode stores relevant measurement information, which could be started after specified trigger (e.g. trigger of A2, or start of the first phase of radio link failure), for a limited time and always overwrites the oldest information in case no RLF occurs. How to perform this measurement is FFS.
2) Based on the current stage 2 agreement for immediate MDT, it is assumed that the time stamp associated with a RLF report will be provided by the eNB. This is based on the assumption that the UE can successfully perform the RLF reporting shortly after UE detect RLF occurrence.  However, the RLF report may only be provided from UE after fresh RRC connection setup following the failed RRC Connection Reestablishment. This means that the UE may not perform RLF reporting right after RLF occurrence. In contrast to Logged MDT in Idle, the UE does not know the network’s absolute time in the case of Immediate MDT. How does the network get the absolute time of RLF occurrence when it obtains the RLF report from UE after the fresh RRC connection setup is FFS.
3) If the eNB received the RLF Report from the UE is not the eNB that served the UE before the reported connection failure, how could the OAM obtain the RLF Report? In the immediate MDT procedure the eNB should store the received TCE IP address which is included in the MDT measurement configuration from the OAM or MME in the specified UE context. The eNB can forward the received RLF report to the OAM based on its stored TCE IP address. According to the X2 function in the MRO mechanism the eNB1 received the RLF Report from the UE may forward the RLF report to the eNB2 that served the UE before the reported connection failure. But the UE context containing the TCE IP address in the eNB2 may have been deleted already when it received the RLF report from the eNB1 in case the RRC Connection Reestablishment failed. The RLF report can not be transferred to the TCE by the eNB2 without TCE IP address.
4) The UE will delete the measurement configuration and the measurement result after leaving the RRC connected state according to the current RRM measurement mechanism. So the RLF report will not be stored anymore when the UE leaves the connected state.  
As discussed above, some issues need to be considered and solved if RLF report is to be supported by the immediate MDT.
2.2
RLF report supported by Logged MDT
For the Logged MDT, the UE receives the separate MDT Measurement Configuration in the connected mode and performs the related measurement in the Idle mode. A UE which stores Logged MDT measurements indicates the availability of Logged MDT measurements, by means of a one bit indicator, in RRCConnectionSetupComplete message during connection establishment. The network may decide to retrieve the logged measurements based on this indication and forward the measurements to the TCE. There are some issues to be considered if we use the logged MDT procedure to support the RLF report.
1) The UE will not perform the logged measurement in the connected state after receiving the MDT measurement configuration according to the current Logged MDT procedure. That is to say, the UE can not get the radio conditions of the neighbour cells before the RLF occurs. So how does the UE obtain the radio conditions contained in the RLF report is an issue to be solved.
2) The absolute time information at RLF occurrence point can be obtained with the current time stamp mechanism in the logged MDT procedure. Note that the time information can be used only for fresh RRC connection setup case.  
3) The logged RLF report can be transferred to the TCE by the eNB received the RLF Report. When the eNB receives RLF report which contains “TCE ID”, it translates the the “TCE ID” to an IP Address of TCE, and sends the RLF report to the TCE directly.
As discussed above, measurement of the radio cconditions before the RLF occurs needs to be considered and solved.                         The new measurement object of radio link failure should be added in logged MDT configuration, and the other stage 3 detail description about time stamp and TCE id should also be considered.
The following table gives the comparison among different methods to support RLF report used for MDT purpose.
	Issue is solved?
	Current RLF report procedure
	RLF report supported by Immediate MDT procedure
	RLF report supported by Logged MDT procedure

	obtainment of the radio conditions prior to RLF occurs
	N
	Y
	N

	obtainment of absolute time at RLF occurrence point
	N
	N
	Y

	forwarding the RLF Report to the OAM
	N
	N
	Y

	the storage of the RLF report
	Y
	N
	Y


3
Conclusion 
In this contribution, we have discussed the details on the unsolved issues that using the current RLF report procedure for MDT purpose and also given the analysis on how the Immediate MDT and Logged MDT can be used to get the RLF report for MDT purpose.
Here, it is proposed:

Proposal 1: The RLF report procedure used for MDT needs to be reconsidered and further discussed in R11.
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