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1. Introduction

In [1], RAN3 suggested RAN2 to extend the RLF report by including additional information. Among the suggested information, the usefulness of Time(1) was discussed in the past RAN2 meetings. And in the last RAN2 meeting, Time(1) was agreed to be included in the enhanced RLF report. The corresponding CR [2] was agreed in principle. In this contribution, we discuss the current value setting of Time(1) and ECGI(3) in some specific case of radio link failure.
2. Discussion
According to [2], upon the detection of radio link failure, Time(1) and ECGI(3) are recorded for the later reporting if a handover command was received before the radio link failure:
3>
if an RRCConnectionReconfiguration message including the mobilityControlInfo was received before the connection failure:

4>
include previousPCellId and set it to ECGI of the PCell where the last RRCConnectionReconfiguration including the mobilityControlInfo message was received;
4>
include timeHo2Rlf and set it to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
Based on the information included in the enhanced RLF report, the network can classify the cause of the connection failure into too late handover, too early handover and wrong cell handover. For example, if the failure is caused by too early handover or wrong cell handover, it should occur soon after the UE moved to the cell. Therefore, there should be a short Time(1) (shorter than a threshold) included in the enhanced RLF report for the failure. Here Time(1) should refer to the dwelling time of the UE in the cell where the connection failure occurs. An example algorithm to detect the cause of the connection failure is shown in [3] (also quoted in the Annex).
However, according to the current value setting, Time(1) is set to the elapsed time since reception of the last handover command until the connection failure. This value setting of Time(1) may not represent the dwelling time of the UE in the cell where the radio link failure occurs in some cases. In the following, one scenario of radio link failure is considered:
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Figure 1

In the scenario shown in Figure 1, the UE handovers to Cell B from Cell A upon receiving a handover command. Later a radio link failure occurs in Cell B so that the UE re-establishes the connection to Cell C. After a period of time, another radio link failure occurs in the Cell C. For the radio link failure in Cell C (the second RLF), ECGI(1) is set to Cell C, ECGI(3) is set to Cell A, and Time(1) is set to the period w+x+y+z. In this case, the UE moves to the cell where the failure occurs not by handover, so that Time(1) additionally includes the time period that the UE stays in the previous cell (“Period x”) and the RRC connection re-establishment procedure (“Period y”). The usage of indicating such value of Time(1) is doubtful for detecting the cause of the connection failure. The provided value of Time(1) is not the dwelling time in the cell of the failure so it seems no value to calculate the Time(1) according to the current definition in this case because it is irrelevant to the detection of the cause.
To modify the current handling of Time(1) for this case, there can be two alternatives:

· Option 1: Change the value of Time(1) as the period starting from the UE successfully re-establishes the connection to the cell until the connection failure.
· Option 2: Not include Time(1) in the enhanced RLF report.
The definition of Time(1) in option 1 can reflect the actual dwelling time in the cell where radio link failure occurs. So if the dwelling time is needed to differentiate the cause of the failure, option 1 should be adopted. Otherwise, option 2 should be considered. In our view, since the UE doesn’t move to the cell by handover, the failure is unlikely due to too early handover or wrong cell handover so we don’t need to differentiate the cause of the failure in this case. In this sense, it seems a feasible eNB implementation to detect the cause of the failure with the absence of Time(1) in this case.  Besides, it is a waste of UL resources to report some unnecessary information. Therefore, option 2 seems a better alternative.
Similarly ECGI(3) seems to have the same issue as Time(1). According to [3], ECGI(3) can be used to detect too early handover by checking whether the UE re-establishes the connection to the same cell as ECGI(3) after the connection failure. However, this can only apply to the case that the UE moves to the cell where the failure occurs by handover. In the above scenario, the UE moves to the cell by re-establishment so that providing ECGI(3) doesn’t help the detection. Therefore, ECGI(3) should not be included in this case as well.

Proposal 1: Time(1) and ECGI(3) are not included in the RLF report if the UE doesn’t move to the cell where radio link failure occurs by handover.
3. Conclusion

In this contribution, we discuss whether the current value setting of Time(1) and ECGI(3) are suitable for a specific case of radio link failure and  provide the following proposal:

Proposal 1: Time(1) and ECGI(3) are not included in the RLF report if the UE doesn’t move to the cell where radio link failure occurs by handover.
The text proposal is provided in [4].
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5. Annex – example algorithm to detect the cause of the failure [3]
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