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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 the last RAN3 meeting on whether or not this is a corner case. In this paper, we will further clarify the applied scenarios. 

2. Scenarios
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. In other words, the RRC connection re-establishment may be success if the UE selects a different cell when initiating the re-establishment procedure.  
· Failure case 3: No UE context, which indicates that the coverage of the selected cell has no problem. 
We will discuss these failure cases in different scenarios as follows.
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.  However, due to the improper transmitting power setting, the coverage hole is not completely covered. When a UE is moving along the dash arrow line, the following events occur subsequently:

a. RLF occurs 

b. the RRC connection re-establishment is failed due to case 1 
c. the UE sets up the RRC connection in Pico cell B. 
According to the current specifications, if the measurement results in RLF report indicate that all measured cells had bad signal strength/quality, the network may decide the RLF is due to coverage issue. Otherwise if there is no measurement result available in the RLF report, the failure is defined as “too late HO” to pico cell B. According to section 5.5.3.1 of [2], the UE will not start the measurement of pico cells until the RSRP of macro cell is lower than s-Measure. 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. 
Observation 1: Failure case 1 may result in the wrong MRO verdict that the coverage hole is determined as too late HO.
Scenario 2
The following table compares two similar sub-scenarios. 

	Scenario 2-1
	Scenario 2-2

	Description
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The HO boundary between Macro cell B (solid line) and Macro cell A is not correctly set which could result in too late HO from macro cell A to macro cell B (the dash line is the correct HO boundary), while the HO boundary between macro cell A and pico cell C is correct (i.e., the boundary matches to its coverage).
	Description
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(b) Pico cell C has incorrect HO boundary setting


The HO boundaries (solid line) with Macro cell A for both Macro cell B and Pico cell C are incorrectly set (the dash lines are correct HO boundaries of macro cell B and pico cell C, respectively), which may result in too late HO to Macro cell B or to pico cell C, respectively.

	Failure events:
a. RLF occurs; 
b. UE selects pico cell C rather than macro cell B; 
c. RRC connection re-establishment is failed due to failure case 2;
d. The UE sets up RRC connection in macro cell B successfully.
	Failure events:

a. RLF occurs; 
b. UE selects pico cell C rather than macro cell B; 
c. RRC connection re-establishment is failed due to failure case 3;
d. The UE sets up RRC connection in macro cell B successfully.

	MRO verdict

Too late HO to pico cell C
	MRO verdict
Too late HO to pico cell C


In both Scenario 2-1 and Scenario 2-2, the MRO verdict is too late HO to pico cell C, and as a result the network may adjust the HO parameters to pico cell C (i.e., enlarge the HO boundary of pico cell C). However, in Scenario 2-1 RLF cannot be resolved by handover earlier from Macro cell A to pico cell C since the HO boundary of pico cell C is correctly set. For Scenario 2-2, RLF can be resolved.

Scenario 3

The following table compares two similar sub-scenarios. 

	Scenario 3-1
	Scenario 3-2

	Description
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The HO boundary between Macro cell A and Macro cell B (solid line) is not correctly set, which could result in too early HO from macro cell A to macro cell B (the dash line is the correct HO boundary), while the HO boundary of pico cell C is correct (i.e., the boundary matches to its coverage).
	Description
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The HO boundaries (solid line) with Macro cell A of both Macro cell B and Pico cell C are incorrectly set (the dash lines are correct HO boundaries of macro cell B and pico cell C, respectively). The incorrect HO boundary of macro cell B can result in too early HO from macro cell A to macro cell B. While the incorrect HO boundary of pico cell C would not cause failure. Moreover, no failure would occur if the early HO happens from macro cell A to pico cell C.

	Failure events:

a. HOF/RLF occurs after receiving HO command to macro cell B; 
b. UE selects pico cell C rather than macro cell A; 
c. RRC connection re-establishment is failed due to failure case 2;
d. The UE sets up RRC connection in macro cell B successfully.
	Failure events:

a. HOF/RLF occurs after receiving HO command to macro cell B; 
b. UE selects pico cell C rather than macro cell A; 
c. RRC connection re-establishment is failed due to failure case 3;
d. The UE sets up RRC connection in macro cell B successfully.



	MRO verdict

HO to wrong cell (i.e., HO to macro cell B is wrong)
	MRO verdict

HO to wrong cell (i.e., HO to macro cell B is wrong)


In both Scenario 3-1 and Scenario 3-2, the MRO verdict is HO to wrong cell (i.e., HO to macro cell B is wrong), and the network may adjust the HO parameters to pico cell C (i.e., enlarge the HO boundary of pico cell C) and macro cell B (i.e., shrink the HO boundary of macro cell B). With such MRO correction, in Scenario 3-1 too early HO to pico cell C may occur since the HO boundary of pico cell C is incorrectly, although the failure for the HO to macro cell B is resolved. In Scenario 3-2, RLF can be resolved by enlarging the HO boundary of pico cell C and shrinking HO boundary of macro cell B.

Observation 2: Failure Cases 2 & 3 can result in the same MRO verdict while in fact different MRO correction methods are required. 

Proposal 1:  RAN3 is respectfully asked to study the scenarios 1, 2 and 3 with different failed re-establishment causes. 

3. Conclusion

In this contribution, we consider the scenarios with different failed RRC connection re-establishment causes and propose that
Proposal 1: RAN3 is respectfully asked to study the scenarios 1, 2 and 3 under different failed re-establishment causes.
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