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1. Introduction
During last RAN3 meeting, the problem related to MRO failure case report improvement has been discussed. However, there is still no agreement on whether this issue needs to be considered. In this contribution, we make further analysis and then put forward corresponding proposal.
2. Discussion
The scenario captured in the TR 37.822 is as follow:
Scenario x – Taking the outcome of the RRC re-establishment into account for MRO 

The UE is currently only reporting which cell it will attempt to re-establish after a failure in the RLF report. The actual outcome of the re-establishment is currently not available for the MRO analysis. The reported re-establishment cell is used to diagnose the failure by MRO and may lead to a corrective action by MRO. It is FFS whether the appropriate corrective actions may differ depending on the actual outcome of the RRC re-establishment.
Based on the online / offline discussions in the last meeting, there were two main arguments regarding the above scenario as follows:
1) In case the re-establishment attempt failed, whether or not the network could judge if the re-establishment cell is a suitable cell based on the available measurement report.
2) Whether or not the scenario of a re-establishment attempt failure is a corner case.
For the first point, the similar problem has been discussed in RAN3 for several meetings. One proposal was for the network to decide which cell is a suitable target cell according to the measurement results reported by UE; and it was not agreed. We provide further analysis on why these measurement results could not be used to decide the suitable cell.
The RSRP/RSRQ contained in UE RLF Report was collected up to the moment the UE detected radio link failure/handover failure. The RRC Re-establishment procedure would only be initiated after the detection of radio link failure/handover failure. To find a suitable cell for re-establishment, UE would perform cell selection in accordance with the cell selection process as specified in TS36.304. UE would perform the measurements based on previously received measurement control information elements or from previously detected cells. Once the UE has found a suitable cell that satisfied the S criteria, the UE shall select it. The process could be simply depicted in Figure 1:
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Figure 1
It could be clearly seen that UE performs cell selection based on the measurement results after RLF/HOF happened. The value of timer used for cell selection during RRC Re-establishment, i.e. T311, is generally in the scale of seconds, which is listed in TS36.331 as follows:
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In above definition, the max value of Timer T311 is 30 seconds and the minimal value is 1second. During the period, considering the mobility of UE the measured RSRP/RSRQ of the surrounding cells may change significantly, especially in Hetnet scenario where the ISD of cells is quite small. Therefore, it is not proper to deduce the suitable re-establishment cell based on the RSRP/RSRQ at the moment of RLF/HOF.
Based on the above analysis, we have the following observation:
Observation 1: It cannot be deduced from the measurement results contained in the RLF report whether or not the re-establishment cell is a suitable cell.
For the second point, RRC Re-establishment attempt failure has been captured in RAN2 Specs. Furthermore, we make some analysis on the reason why RRC Re-establishment attempt fails. The process from suitable cell is selected to RRC Re-establishment procedure completes can be depicted as Figure 2:   
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Figure 2
Once the suitable cell is selected, UE starts timer T301 and sets the reestablishmentCellId in the VarRLF-Report to the global cell identity of the selected cell. Then UE will initiate the transmission of RRC ReestablishmentRequest message. The failure case where UE doesn’t receive RRCReestablishment message before timer T301 expires is mostly due to the following two possible reasons:
1) The RSRP of the re-establishment cell is low. This may be due to: 

a) The smaller size of the cells and the steeper variation of path loss in pico cells, making any irregularities (overshoot) smaller. 

b) Larger volume of small HetNet cells deployed with relaxed planning.

2) Lower UL SINR due to DL/UL coverage mismatch. This may be due to:

a) A pico cell located close to an area where there is typically a large UL traffic from UEs connected to a macro. 

b) Scenarios with UL/DL imbalance (one example of this is discussed in R2-131266)

For the first case, the UE may locate at the edge of re-establishment cell where the signal just satisfies the cell selection criteria at the time of cell selection. With the mobility of UE, RSRP of this cell become lower, so UE fails to access to the cell. It may happen in the real network.   
For the second case, it is caused by DL/UL coverage mismatch which should be optimized by adjusting antenna parameters or changing TPC parameters e.g., powerRampingStep, preambleInitialReceiverTargetPower and preambleTransMax. DL/UL coverage mismatch is an important use case in MDT which could not be ignored. Thereby, this scenario could not be regarded as a corner case.  
Based on the above analysis, we have the following observation:
Observation 2: The scenario of re-establishment attempt failure case should be considered.
Taking into account that 1) the scenario of RRC Re-establishment attempt failure should be considered and 2) it cannot be deduced from the measurement results contained in the RLF report whether or not the re-establishment cell is a suitable cell, the following is proposed:
Proposal: It is proposed to delete the FFS in the scenario description part (see the Annex below) and discuss solutions on it.
3. Possible solutions

The proposed solution provides additional information to the eNB receiving the RLF indication. This could be done in (at least) two ways. One way is a UE based solution where the outcome of the re-establishment is included in the RLF report. The other way is a network based solution where this information is included in the RLF indication. 

3.1. UE based solution

In these solutions, the RLF report is modified to either:

· Include an indicator in the RLF report to indicate whether the re-establishment was succesful or rejected, or incomplete. Alternatively the causes of the failed re-establishment can be included; or
· Only include re-establishment cell ID if the re-establishment was either successful or rejected; or
· Only send RLF Report when the re-establishment was either successful or rejected.
3.2. Network based solution

The basic idea in this solution is to add a flag into the first RLF indication (triggered by the re-establishment). This information can be stored in the receiving eNB and combined with a second RLF indication (triggered by the RLF report). This is possible since Rel-11, because the C-RNTI is added to the RLF report. This enables the eNB receiving the two RLF indications to match the RLF indications from the same event. 

· At re-establishment, the eNB sending the RLF indication would include the outcome of the re-establishment.

· The eNB receiving this RLF indication would store 

· the C-RNTI, 

· the time the RLF indication was received,

· and the reported outcome of the re-establishment

· When the eNB receives an RLF indication triggered by the reception of an RLF report, the eNB can use the reported C-RNTI and timer value (the time between failure and reporting) to retrieve the previously stored information.

· The eNB may also include this information in the HO report (if sent) 

4. Conclusion
We propose that the TP in Annex is agreed to be included in the TR 37.822.

Annex – Text proposal

4.3.1
Taking the outcome of the RRC re-establishment into account for MRO 
Problem description:
The UE is currently only reporting which cell it will attempt to re-establish after a failure in the RLF report. It does not report whether the re-establishment was completed (successfully or rejected) or incomplete. The actual outcome of the re-establishment is currently not available for the MRO analysis. The reported re-establishment cell is used to diagnose the failure by MRO and may lead to a corrective action by MRO, and the appropriate corrective actions may differ depending on the actual outcome of the RRC re-establishment.
Solutions

The problem aforementioned may be solved either by the UE or by the network. 

The RLF reporting in the UE may be modified to either:

· Include flag(s) in the RLF report to indicate whether the re-establishment was succesful or rejected, or incomplete. Alternatively the UE can include the causes of the failed re-establishment;

· Only include re-establishment cell ID if the re-establishment was either successful or rejected;

· Only send RLF Report when the re-establishment was either successful or rejected.

The network based solution would be to include flag(s) in the 1st RLF indication triggered at RRC re-establishments, where the flag(s) reflect whether the RRC re-establishment is completed (successfully or rejected) or incomplete. Information from the 1st RLF indication is stored and later combined with the information from the 2nd RLF indication generated when the UE is returning from idle mode.
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