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1
Introduction

In RAN2#72bis, RAN2 reached some agreements about the extension of the RLF. In this paper, several remaining issues for MDT based on these agreements will be discussed.

2
Discussion

2.1
RLF configuration for MDT
RAN2 has agreed [1] [2]:

1. The RLF event MDT configuration will be terminated in the eNB and there is no related configuration in the UE for both MDT and MRO purpose. 

2. The UE will record and keep one single RLF report.

3. The RLF report is related to the last occurrence of radio link failure or handover failure.
4. The RLF-InfoAvailable indicator can be set in the in RRCConnectionSetupComplete, RRCConnectionReestablishmentComplete and RRCConnectionReconfigurationComplete message (following logged MDT).
Figure 1 shows the relationship and difference between MDT and MRO in RLF event configuration and reporting.
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Figure 1: RLF event configuration and reporting
If MDT is initiated by signalling based trace, when the UE goes to idle there is no MDT related configuration in the eNB. So when a RLF report is reported to the eNB, the eNB cannot know if the RLF report should be forwarded to OAM for MDT purpose and to which TCE.
If MDT is initiated by management based trace, when the cell where a RLF report is received is not in the area scope, the cell cannot know if the RLF report should be forwarded to OAM for MDT purpose and to which TCE. 
For the purpose of MRO, a RLF report is forwarded to the eNB where the RLF occurred or the source eNB. The eNBs in the area scope of management based MDT have the MDT configuration from OAM. So they can report the RLF report to OAM when the RLF report is forwarded to the cell where the RLF occurred.
Proposal 1: RLF event reporting to OAM for MDT is only performed when MDT is initiated by management based trace and for the RLF which occur in the area scope.
2.2
How to transfer the RLF report to the proper network node?

Based on the R10 MRO extension, the RLF report is recorded not only when RLF occurs but also in the case of HO failure. So the UE indicates RLF report availability and provides a report in both cases i.e. RLF failure or HO failure.

For MDT, only in the case of a RLF should the measurement results be forwarded to OAM. The measurement results associated with HO failures are not needed for MDT. So the UE should indicate to the eNB in the RLF report the cause of the RLF report (RLF or HO failure).
Proposal 2: the UE indicates in the RLF report the cause of the RLF report (RLF or HO failure).
2.3
Heterogeneous networks
There are three possible causes for RLF failure: T310 expiry, RLC problem and RACH problem. 
In many cases UE mobility measurements RSRP & RSRQ provide useful information. However, there are situations, e.g. RLF due to UL problems, where the DL mobility measurements may be misleading, e.g. in a heterogeneous network scenario where the DL of a macro cell and low power cell may be balanced at the cell edge, but due to UL interference, UEs have problems making UL connections to low power cells. So UL and DL coverage can be different depending on power control settings.

In order to distinguish between uplink and downlink coverage issue, a solution with low UE impact is to report the trigger condition for the radio link failure. If the trigger condition is "T310 expiry", the RLF was triggered by DL coverage loss, while in case of a RACH problem; an UL coverage issue is detected. If the trigger is that the max number of RLC retransmissions was reached. If the report indicates good DL measurements of the serving cell, the eNB may assume that the failure occurred in uplink due to interference.
Proposal 3: the UE indicates in the RLF report the triggering criteria for RLF detection: “T310 expiry”, “RLC problem”, “RACH problem”.
2.4
How to determine the time of an RLF event?
RAN2 concluded in TS 36.805 that the time information is important for operator post-processing:

MDT measurement time association: In order to allow (i.e. during operator post-processing) the association between MDT measurements and time when the MDT measurement was taken, time stamping for the MDT measurements is added by the UE if it cannot be determined by the network (e.g. immediate reporting). This timestamp does not need to be very accurate.
In many cases, the reporting of a RLF event happens close in time to its occurrence, the eNB where the RLF occurred still has sufficient information to determine when the RLF occurred.
In order not to loose LTE coverage information as the UE reconnects on UMTS or GSM which provide complete coverage, RAN2 agreed that the UE shall keep the RLF-information during RAT changes and state transition. Even if a higher reselection priority for LTE frequencies is used, the UE may come back to LTE and report an RLF event e.g. 6h after it occurred.
RAN2 agreed that, when available, detailed location information would include the GNSS time and it is up to UE implementation to provide valid location information. Without explicit time information for RLF:

-
it is not possible to assess the accuracy of the location information for network;
-
there will be no time information for RLF report if the detailed location information is not available.

Since there is no configuration for RLF reporting, there may not be any absolute reference time available as for logged MDT. Reporting the time between the occurrence of the RLF and the RLF report is not a good solution because it is unknown when the RLF report will be reported to the network and the timer will be very large, e.g. 48H storage in the UE. The simple and easy way is to record the time when the RLF report is recorded and reported.
Proposal 4: the UE indicates in the RLF report the time when the RLF failure occurred and the time when report is reported.
3  Conclusion

Based on the discussion, we propose that:
Proposal 1: RLF event for MDT is configured only in management based MDT.
Proposal 2: the UE indicates in the RLF report the cause of the RLF report (RLF or HO failure)
Proposal 3: the UE indicates in the RLF report the triggering criteria for RLF detection: “T310 expiry”, “RLC problem”, “RACH problem”.
Proposal 4: the UE indicates in the RLF report the time when the RLF failure occurred and the time when report is reported.
4 References

[1]
RAN2#72bis chairman notes
[2]
37.320 V10.0.0
[image: image2.emf] 

U E  


