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1 Introduction

MRO issues in the presence of CRE (Cell Range Expansion) have been identified as one of the failure cased with high priority in Rel-11 SON WI during RAN3 #75. In this paper, we further discuss the MRO failure cases in CRE scenarios.

2 Discussion
CRE is a supported feature in LTE networks, where the coverage of a pico cell is expanded by adjusting handover triggering parameters so that UEs can be handed over earlier to such pico cell. In this case, certain ICIC mechanism, such as ABS, is required in order to mitigate the interference from neighbour macro eNB(s) thus guarantee the acceptable services provided by such pico cell to the UEs in CRE area.
Figure 1 illustrates a typical CRE scenario, where both Non-CRE border and CRE border are defined for a pico cell.  Non-CRE border is configured for both legacy UEs (pre-Rel10 UEs) and Rel10 non-CRE UEs, while CRE border is configured for Rel10 CRE UEs.
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Figure 1:
Typical CRE scenario

Incorrect setting of either CRE border or Non-CRE border can result in different failure cases for legacy UEs, Rel-10 Non-CRE UEs and Rel-10 CRE UEs, which will be discussed as follows.

Failure Case 1: Too big CRE border
As shown in Figure 2, the CRE border is set too big, which results in connection failure experienced only by Rel-10 CRE UEs. Based on current MRO failure detection mechanisms, this failure event can be determined as “Too early HO”. It is worth mentioning that too small CRE border is not likely to cause connection failure for Rel-10 CRE UEs. 
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Figure 2:
Too big CRE border
Observation 1: Too big CRE border results in connection failure of Rel10 CRE UE.
Failure Case 2: Too big Non-CRE border
As shown in Figure 3, the Non-CRE border is set too big, which results in connection failure of legacy UEs since these UEs don’t support ABS. In addition, it may cause connection failure of Rel-10 Non-CRE UEs if suitable ABS arrangement is not in place. However, too big Non-CRE border will unlikely have impact on Rel-10 CRE UEs. Based on current MRO failure detection mechanisms, this failure event can be determined as “Too early HO” or “To wrong cell”. 
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Figure 3:
Too big Non-CRE border
Observation 2: Too big Non-CRE border results in connection failure of legacy UEs and may cause connection failure for Rel10 Non-CRE UE if suitable ABS arrangement is not available.

Failure Case 3: Too small Non-CRE border
As shown in Figure 4, the Non-CRE border is set too small. In the case that the pico cell is deployed to fix coverage hole, too small Non-CRE border results in connection failure of both legacy UEs and Rel-10 Non-CRE UEs. However, too small Non-CRE border will unlikely have impact on Rel-10 CRE UEs. Based on current MRO failure detection mechanisms, this failure event can be determined as “Too late HO”. 
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Figure 4:
Too small Non-CRE border
Observation 3: Too small Non-CRE border results in connection failure of both legacy UEs and Rel10 Non-CRE UEs if the pico cell is used to fix coverage hole.
3 Conclusion

This paper discussed the MRO failure cases in CRE scenarios with the following observations:

Observation 1: Too big CRE border results in connection failure of Rel10 CRE UE.

Observation 2: Too big Non-CRE border results in connection failure of legacy UEs and may cause connection failure for Rel10 Non-CRE UE if suitable ABS arrangement is not available.

Observation 3: Too small Non-CRE border results in connection failure of both legacy UEs and Rel10 Non-CRE UEs if the pico cell is used to fix coverage hole.

Based on the discussion, we can see that the current MRO failure detection mechanisms can identify the failure cases in CRE scenarios. However, in the cases when UE context is not available necessary information is required for the source eNB to be able to distinguish the CRE UEs from the non-CRE UEs so that it can decide which mobility parameters should be adjusted in order to avoid the MRO failures. This can be done by including the related UE configuration information, such as measurement setting, in the UE’s RLF report.
Conclusion: The current MRO failure detection mechanisms can identify the failure cases in CRE scenarios. However, in the cases when UE context is not available necessary information is required for the source eNB to be able to distinguish the CRE UEs from the non-CRE UEs.
Therefore, we kindly ask RAN3 to agree on the following proposal:
Proposal: Necessary information is required for the source eNB to distinguish the CRE UEs from the non-CRE UEs when UE context is not available.[image: image5.jpg]Y













