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1         Decision/action requested

Agree to introduce the proposed changes of [1] into TS 32.422
2 References

[1]
S5-112965

CR to 32.422: Adding RLF reporting to MDT, Ericsson SA5#79
[2]
TS 36.331

Radio Resource Control protocol specification

[3]
TS 36.300

E-UTRAN Overall description
3 Introduction

The possibility to include RLF (Radio Link Failure) reporting in MDT trace has been mentioned at previous meetings but an analysis of potential solutions has not been conducted and no conclusion has been made. In the current contribution we investigate different alternatives for including RLF in MDT reporting and make a proposal on preferred choice. We note that RLF reporting applies only for LTE.
4 The process of RLF

The detection of a radio link failure is governed by standard defined timers and procedures, the details of which are specified in [2] and [3].  When a UE being in connected mode detects a radio link failure, it enters the recovery phase and it starts to search for a recovery cell. In the selected recovery cell, the UE initiates an RRC Reestablishment procedure where based on the outcome of the reestablishment procedure we can differentiate the following two cases.

RRC Reestablishment successful

In case the UE context is available in the recovery cell, meaning that the UE returns to the source cell or the selected cell belongs to the same eNodeB as the source cell or it has been prepared for a handover before, the UE remains in RRC_CONNECTED state during the recovery, i.e., its context is maintained during the radio link failure. 

This means that any trace context of the UE, i.e., a subscription based MDT trace session is also preserved and continued in the target cell. Similarly, in case of area based MDT and the UE returning to the source cell, the same trace recording session of the UE can be continued.
RRC Reestablishment unsuccessful

In case the reestablishment was unsuccessful, the UE falls back to RRC_IDLE state and it needs to execute a service request, which will re-establish the UE context in the eNodeB from the MME. 

This means that any subscription based MDT trace session of the UE will be re-established from the MME.
We note that in case of area based MDT, a new recording session may be started in the target cell in case the target cell is configured for an MDT cell trace session and it is independent of the success or failure of the re-establishment procedure.
In addition, the standard supports the X2 signalling message RLF INDICATION that the target eNodeB can use to signal the occurrence of a radio link failure to the source eNodeB, where the UE has suffered an RLF.

Finally, we can conclude that since radio link failure is an important incident, which needs to be taken care of in network analysis and optimization, RLF should be part of MDT and since it is a connected mode phenomena, RLF should belong to immediate MDT.

Proposal 1: RLF reporting should be part of immediate MDT.
The RLF report is defined as a special RRC information element sent in the UE INFORMATION RRC message, the content of which is defined in [2]. That is, the RLF report is neither an RRC measurement report in the usual sense, i.e., it does not have to be configured in the UE nor it is a measurement trigger, which would invoke further measurements by itself. In order to be inline with the RAN2 way of definition of RLF report in the MDT trace configuration parameters, the RLF report should be best defined as a separate immediate MDT measurement type.
Proposal 2: RLF reporting shall be defined as a new immediate MDT measurement type in the MDT trace configuration.
The RLF information that is reported as part of MDT trace shall be equivalent to the content of the RLF information element as sent by the UE in the RRC message.
Proposal 3: The information reported in MDT for RLF shall include the content of the RLF report as sent by the UE in the respective RRC message (i.e., UE INFORMATION message).
Since RLF reports are indications of serious incidents, it should be possible to collect such reports in TCE either separately or in combination with other immediate MDT measurements. 

Proposal 4: It shall be possible to configure RLF reporting in immediate MDT trace configurations either as an independent measurement or in combination with other measurements.
5 Reporting RLF in MDT trace 

We can identify basically two options for reporting RLF occurrence in MDT depending on whether the source cell or target cell reports the event.
Source cell reporting RLF

In order the source cell can report the RLF event it needs indication from the recovery cell that an RLF for the particular UE has occurred and a recovery has been successfully performed. For this purpose the RLF INDICATION X2 message can be used sent by the target eNodeB to the source eNodeB. The UE is identified with C-RNTI, optionally including also short MAC-I in the message as given by the UE in the RRC Re-establishment message.
After the source cell has successfully identified the UE context, including any potentially ongoing MDT trace session for the UE (either area based or subscription based) it can add the respective RLF report (received in the X2 message) to the trace record of the UE and send the trace record to TCE.

In order this solution to work the RLF INDICATION message has to be mandatory and the target cell needs to have an X2 interface to the source cell and the UE needs to be successfully identified based on C-RNTI. It is also needed that the source cell preserves the UE context for some time after detection of radio link problems.

Target cell reporting RLF

In case of target cell reports the RLF we need to distinguish two cases depending on whether the RRC re-establishment was successful in the target cell or not.

In case the RRC re-establishment was successful in the target cell, i.e., the UE context is available in the target cell, any existing subscription based MDT trace session of the UE will continue after the recovery and the target cell can add the RLF report to the corresponding trace record of the UE and send it to the TCE. Similarly, in case of area based MDT and the UE returning to the source cell, any ongoing MDT trace recording session of the UE can be continued.
In case the MDT session in the source cell was area based, a new trace recording session can be started in the target cell, provided that the target cell has been configured for MDT cell trace and then the RLF report can be sent as part of the new trace recording session. The trace records collected in the source cell and the RLF report from the target cell could potentially be later correlated in the TCE based on IMSI, provided that IMSI mapping is available in the TCE. (We note, however, that due to the agreed privacy and user consent policy, IMSI mapping is not sent to TCE in case of area based MDT.)
In case the RRC re-establishment was not successful, the UE context needs to be re-established from MME, including any previously configured subscription based MDT session. This means that a new trace session with new trace identity will be initiated toward the target eNodeB, which, in turn, can add the RLF report to the new trace session. The trace records collected in the source cell and in the target cell can be later correlated in the TCE based on the IMSI. (Note that IMSI mapping shall be available in TCE for subscription based MDT trace sessions that have been successfully started, i.e., when user has given consent.)
Regarding the handling of area based MDT RLF reporting and an unsuccessful RRC reestablishment attempt, the same procedure applies as in case of successful RRC re-establishment, see above. 
Proposal 4: We propose to use the source cell based reporting of RLF, as it provides the possibility to correlate the RLF report with measurements and trace history collected in the source cell before the radio link failure incident, which is particularly useful when analyzing and optimizing RLF problems.
6 Proposal

In accordance with the discussion above it is suggested to agree on the proposals and implement the changes in TS 32.422 according to the CR in [1]. 
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