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1. Introduction
We have analysed in [1] the impact of different causes of failed RRC connection re-establishment. There were some debates during RAN3#79 on whether or not this is a corner case. In this paper, we will further clarify the applied scenarios and solutions. 

2. Cases of failed re-establishment
Based on the current specifications, after detecting RLF, the UE initiates the RRC connection re-establishment procedure towards the selected cell (for which the cell selection is according to the criterion S). During the cell selection procedure, there may be several cells satisfying criteria S. However, the cell selected among these cells for camping is up to UE implementation. As a result, the re-establishment procedure may be failed due to the following three cases:

· Failure case 1: No suitable cell can be selected before T311 expires, which indicates that the area where the UE carries out the cell selection has coverage problem.  

· Failure case 2: The selected cell is not suitable (i.e., the selected cell becomes no longer suitable, or no RRCConnectionReestablishment is received before T301 expires), which may be due to DL/UL link problem of the selected cell.  
· Failure case 3: No UE context, which indicates that the coverage of the selected cell has no problem. 
As analyzed in [2], the complex coverage in HetNet may result in that:
· The re-establishment failure due to lack of UE context becomes more common than macro homogenous network;

· The re-establishment failure due to radio link problem, including both downlink and uplink, becomes more likely;

Moreover, considering the case where the small cells are used to overcome coverage hole, the proper power setting among multiple small cells become more difficult, especially for dense small cell scenarios. 

Thus, we can have the following observation:

Observation 1: In HetNet scenarios, the failed re-establishment due to Failure cases 1/2/3 becomes more common than macro homogenous network.
3. MRO issues caused by failed re-establishment

In this section, two scenarios are analyzed to indicate the wrong MRO verdict/correction due to different failed re-establishment causes.
Scenario 1
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Fig. 1 Scenario 1
As shown in Fig. 1, four pico cells (pico cells A to D) are deployed to cover the coverage hole illustrated by the dash line in the macro cell, but in this example the coverage hole is not completely overcome due to the improper transmitting power setting. When a UE is moving along the dash arrow line, the following events occur subsequently:

a. RLF occurred 

b. the RRC connection re-establishment failed due to failure case 1 
c. the UE sets up the RRC connection in Pico cell B
To identify the coverage issue, the existing mechanism relies on the measurement results in UE’s RLF report, which indicate that all measured cells had bad signal strength/quality. However measurement results cannot be assumed to be always available. According to section 5.5.3.1 of [3], the UE will not start the measurement of pico cells until the RSRP of macro cell is lower than s-Measure, if configured. So it is possible that the UE has not started or finished the measurement of the pico cells when detecting a RLF, especially in the case when the RSRP of macro cell drops rapidly in the coverage hole and the UE has to perform inter-frequency measurement of the pico cells. So in this case with no measurement results available in the RLF report, the failure would be identified as “too late HO” to pico cell B. 
Observation 2: Failure case 1 may result in the wrong MRO verdict when no measurement results available in the RLF report, where the coverage hole is identified as too late HO.
Scenario 2
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Fig. 2 Scenario 2
In this scenario, as illustrated in Fig.2, RLF occurred before the UE was handed over from Macro Cell A. The UE selects pico cell C to re-establish RRC connection. The RRC connection re-establishment procedure failed, and then the UE sets up RRC connection in macro cell B successfully. Based on the cause of the RRC connection re-establishment failure, there are two sub-scenarios:
Sub-scenario 2-1:
failure case 2 where the selected cell (pico cell C) is not suitable and no RRCConnectionReestablishment is received before T301 expires. This may be due to DL/UL link problem of pico cell C.
Sub-scenario 2-2: 
failure case 3 where there is no UE context available in pico cell C. This also indicates that there is no coverage issue with pico cell C. 
Based on the existing MRO mechanism, the MRO verdict of both sub-scenarios is too late HO to pico cell C, which results in that the network may adjust the HO parameters to pico cell C (i.e., enlarge the HO boundary of pico cell C). This verdict is correct for Sub-scenario 2-2. However, it is not correct for Sub-scenario 2-1, since the cause of RLF may be more to do with the radio link problem and cannot be resolved by adjusting the handover parameters.
Observation 3: Failure Cases 2 & 3 can result in the same MRO verdict while in fact different MRO correction methods are required. 

Proposal 1:  RAN3 kindly studies the scenarios 1 and 2 with different failed re-establishment causes. 

4. Solutions 

In last RAN3 meeting, some companies proposed to enhance the current MRO scheme, i.e., Huawei proposed to differentiate failure cases 2 and 3, and CATT proposed to make correction to MRO mechanism for failure case 2 [4]. Till now, two solutions are proposed:
· Network based solution [2]: include the information of the outcome of the RRC re-establishment (i.e., reject re-establishment request or not) in the RLF indication triggered at RRC re-establishment. 
· UE based solution [1]: include the causes of the failed re-establishment in the RLF report.  
Proposal 2: RAN3 kindly considers network based solution and UE based solution.
5. Conclusion

In this contribution, we consider the scenarios with different failed RRC connection re-establishment causes and propose that
Proposal 1: RAN3 kindly studies the scenarios 1 and 2 under different failed re-establishment causes.
Proposal 2: RAN3 kindly considers network based solution and UE based solution.
Furthermore, it is proposed to capture the following text in the next generation SON TR37.822.
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Text proposal 
4.3.X  Scenario X

Description: The re-establishment procedure after connection failure (i.e., RLF or HOF) may be failed due to the following three cases:

· Failure case 1: No suitable cell can be selected before T311 expires (indicating that the area where the UE carries out the cell selection has coverage problem).  

· Failure case 2: The selected cell is not suitable, i.e., the selected cell becomes no longer suitable, or no RRCConnectionReestablishment is received before T301 expires (indicating DL/UL link problem of the selected cell).  

· Failure case 3: No UE context (indicating that the coverage of the selected cell has no problem). 
Apparently, different failure cases indicate different problem. However, the current MRO scheme cannot differentiate them so that the MRO verdict and correction may be incorrect. 
Solutions:
· Network based solution: include the information of the outcome of the RRC re-establishment (i.e., reject re-establishment request or not) in the RLF indication triggered at RRC re-establishment. 
· UE based solution: include the causes of the failed re-establishment in the RLF report, such as no suitable cell can be selected, the selected cell is not suitable, the RRC re-establishment request is rejected.
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