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1
Introduction

In RAN2#72bis, RAN2 reached some agreements about the extension of the RLF. For time stamp in RLF report is not still an open issue. The necessity and solution of time stamp for RLF report are discussed in this paper.
2
Discussion

2.1
The necessity of time stamp in RLF report
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.
Hence, RAN2 agreed to attach time stamps with measurements for logged MDT and immediate MDT. For logged MDT, the time stamp is provided by UE. For immediate MDT, the time stamp is provided by network. For immediate MDT time stamp, it is concluded in TS37.320 as below:
For Immediate MDT, the configuration is based on the existing RRC measurement procedures for configuration and reporting with some extensions for location information.

NOTE:
No extensions related to time stamping are expected for Immediate MDT i.e. time stamping is expected to be provided by eNB/RNC.
In rel-9, the RLF reports will be retrieved by network after successful reestablishment. The time from RLF occurrence to RRC reestablishment could be evaluated by network roughly. From this point of view, it seems no need to introduce a time stamp in RLF reports for rel-9 cases.
However, in rel-10, in order not to lose 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. RAN3 also agreed that the RLF reports are extended to support reporting via RRC fresh connection setup to cover the RRC reestablishment failure case for coverage holes detection. How long the RLF UE will stay in a hole is influenced by many factors.  Anyway, it’s very difficult for the network to estimate the time that the RLF occurs if a RLF report is retrieved from a fresh RRC connection establishment.
Having the time stamp information may help the network in many ways, e.g. to estimate the validity of the location information in RLF report, to estimate the MDT data is outdate or not. 
For immediate MDT, The detailed location is based on the availability and the validity location is based on the UE implementation. The network judges the validity of the available detailed location by contrasting the time stamp in location information with time stamp provided by network. For RLF report, we have the same rule as immediate MDT because the RLF report is a kind of immediate MDT. In this case, the network cannot judge the validity of the available detailed location because there is no time stamp for RLF report as reference. 
Proposal 1: the time stamp for RLF report is necessary in R10.
2.2
The solution for time stamp in RLF report 
RAN2 agreed that there is no configuration in the UE for RLF report. So the time stamp mechanism for logged MDT does not work for RLF report because there is no absolute time stamp information in the UE as reference.
There are 2 solutions:

Option 1: use a timer which starts from the RLF point and stops when the RLF report is reported. Report the time value to the network and calculate the time stamp in network.

Option 2: UE records the time when the RLF occurred and time when the RLF is reported with UE local time to the network. Network calculates the time stamp with the two UE local times and the time when the network received the RLF report in network. The procedure getting the time stamp is shown in figure 1.
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-R9 RLF information; -time difference equals time-b minus time-a;
-location information; -time stamp is reached by time difference and
- cell information related R10; time when the network received the RLF report.

-time-a when the RLF report is recorded, DD-HH-MM;
- time-b when the RLF report is reported, DD-HH-MM;





Figure 1: the procedure to get the time stamp for RLF report
The option 1 is complex and the UE should maintain the time until the RLF report is reported. Option 2 is simple for the UE implementation.
 Proposal 2: it is proposed to use option 2 to implement the time stamp in the RLF reports.
3 Conclusion

Based on above discussion, we propose that:
Proposal 1: the time stamp for RLF report is necessary in R10.
Proposal 2: it is proposed to use option 2 to implement the time stamp in the RLF reports.

If proposes above are agreed, Huawei would like to prepare the relevant CR.
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