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1 Introduction

Reducing unnecessary HO is one of the important requirements of MRO. In the last meeting, rapid handover problem has been mentioned by several companies [1][2][3][4], meanwhile, some solutions were provided to avoid such unnecessary handover. However, those solutions could not solve the rapid handover problem completely, and probably increase too late HO in certain scenarios.
2 Discussion
2.1 Problem

[image: image1.emf]Cell A

Cell B


Figure1: A rapid HO scenario
As shown in Fig.1, the coverage of cell B is inside of the coverage of cell A. Firstly, cell A is the serving cell for the UE, then UE is handed over to cell B, shortly after, UE is handed over back to cell A. It can be detected as a rapid handover. In order to avoid such consecutive handover, the cell A could decrease the priority of cell B or add it into a HO blacklist, as a result, the UE will keep connecting with cell A even if it goes into the coverage of cell B. Here, we should notice that the characteristics of cell B, if cell B is implemented as a capacity enhanced cell, the above operations for rapid handover will be fine. However, if cell B is serving as coverage extension cell, i.e., the implementation of cell B is used to cover the coverage hole in cell A, the affected UEs will miss the optimal time to be handed over to cell B due to the wrong operations in cell A, then immediately occur RLF. Finally, those UEs have to perform cell reselection and establish connection with cell B. Thus, such solutions for rapid handover could carry too late HO due to ambiguity of cell characteristics that cell B is contained in cell A and compensates the coverage hole of cell A.
2.2 Solution

How to distinguish the cell characteristics in the above discussed scenario is the key to solve the problem. Some solutions are listed in the following part:
Option 1:

The straightforward thinking is to get the concerned cell characteristics from expected cell type extension. In [1], it has provided several methods to get cell type information of neighbour cell, e.g. OAM could transfer the cell type information to eNBs, or add the cell type information into UE history information IE, or transfer the cell type information during X2 setup procedure and eNB configuration update procedure. It could be the easy way for eNB to know its neighbour cell’s characteristics in order to avoid wrong operations in serving eNB.
Option 2:

In the case of lacking concerned cell characteristics information of neighbour cell, the serving eNB will adopt corresponding methods to avoid rapid handover, such as decreasing the priority of neighbour cell or pushing it into HO blacklist. As analysed before, too late HO will increase sharply due to wrong handover settings when cell B is serving coverage compensation for cell A. In order to the serving eNB controlling cell A could distinguish the cell B is a coverage compensation cell or capacity enhancement cell, we can define a Timer, if the number of too late HO achieves a predefined threshold during the specified time, the serving eNB could notice that the change of handover parameter settings for solving rapid handover is a wrong operation, then resume the original settings.
3 Conclusion 
In our contribution, we have clarified the consideration of cell characteristics in rapid HO detection. And we also try to resume the correct handover parameter settings after the serving eNB performs wrong operations.
Proposal: The serving eNB should know the characteristics of the neighbour cell, e.g. if the neighbour cell is contained in the serving cell, whether the neighbour cell is compensating the coverage hole of serving cell or just enhancing the capacity, in order to avoid applying wrong operations in the serving cell.
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