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Discussion
1. Introduction
In RAN3 #75 meeting, the HetNet intra-LTE failure scenario including compensation cells for coverage holes was introduced as [1]. In this document, we generalize this failure scenario to non-HetNet environments and analyze the validity. Based on the extended failure scenario, several solution candidates are introduced.
2. Discussion
2.1. Scenario Description
The failure scenario in this contribution assumes that the intermediate cell is compensating the coverage hole between two cells as described in Fig. 1. High speed UE is moving from cell A to cell C through cell B. Shortly after the first HO from cell A to cell B is completed, RLF or HOF from cell B to cell C occurs due to the high speed of UE, and UE establishes or re-establishes to cell C. Based on the RLF Report received from UE, eNB C sends RLF Indication message to eNB B.
In order to avoid the failure in cell B, eNB B recognizes the reason of the failure as too late HO (cell B ( cell C) and performs HO earlier for next UEs. However even though eNB B performs HO as early as possible, if the last HO completion time (cell A ( cell B) is too late, then it would be impossible to finish the HO (cell B ( cell C) before UE leaves the coverage area of cell B.
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Fig. 1 Intra-LTE mobility failure scenario with compensation cells

The main concern in RAN3 #75 meeting was that the possible solution for this failure scenario is to make earlier the HO timing enough at the first eNB (eNB A), and in most case it is difficult because the overlapped coverage area between the first source cell and target cell (between cell A and cell B) is not wide enough. However, LTE-A includes many functions which change HO parameters and cell coverage for system performance optimization, e.g. load-balancing, coverage extension, and energy saving functions. These functions disturb uniform distribution of cell coverage. It means that sometimes the overlapping coverage area among cells may be wide enough to control HO timing. Moreover it may even be too small to execute stable HO procedure, especially for high speed UEs. Therefore it is possible to regard that the above scenario is not a specific case, and available solutions would exist as well. In this reason, we should consider about the failure scenario with a coverage hole compensation cell.
Proposal 1: RAN3 should consider about the intra-LTE failure scenario with a coverage hole compensation cell.
2.2. Available Solutions
In order to reduce the described failure, the followings can be solution lists.
For failure detection:
· Add ‘HO late’ as Handover Report Type and UE speed information in HO REPORT message,
· Exchange information about whether each cell is compensating coverage holes or not, among neighbor eNBs, and add UE speed information in HO REPORT message,
where solution 1 or solution 4 for intra-LTE mobility failures in [2] can be reused to propagate UE speed information.
Actions for failure avoidance:
- Provides more time for next HO (from cell B to cell C)
· Source eNB (eNB A) changes HO parameters for high speed UEs to hand over them earlier.
· Each eNB adjusts its cell coverage to make the overlapped coverage area uniform.
Proposal 2: For the intra-LTE failure scenario with a coverage hole compensation cell, RAN3 can consider the listed solutions above.
3. Conclusion
In this contribution, we generalized this failure scenario to non-HetNet environments and analyze the validity. Additionally we introduced several solution candidates.
Proposal 1: RAN3 should consider about the intra-LTE failure scenario with a coverage hole compensation cell.
Proposal 2: For the intra-LTE failure scenario with a coverage hole compensation cell, RAN3 can consider the listed solutions above.
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