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1 Introduction
In TR36.902 [1], the Use Case description of Mobility Robustness Optimisation (MRO) was updated and refined in the context of Rel-9. However what is captured so far is only focusing on the isolated handover activity from the perspective of both scenarios and corresponding required functionalities. 
This contribution is to investigate the aspects of Mobility Robustness Optimisation (MRO) based on the consecutive handovers. Or rather the intent here is to discuss the requirements for detection of rapid handover that is unnecessarily frequent and then results in inefficient use of network resources, which is obviously expected to be avoided.  
2 Discussion
2.1 New Scenario-Detection of rapid handover 
As explained in Figure 1 below, a rapid handover means the handover spanning more than two different cells, Cell A, Cell B and Cell C. It is assumed that the cell A be the serving cell for the UE. Then the UE experiences two consecutive Handovers. At the first Handover the UE is handed over from cell A to cell B and immediately the UE is handed over from cell B to its next target cell C. 
The UE stays in Cell C only in a period of time shorter than regular handover dwell time. In the above case, the stated handover can be made in one shot provided that the Cell A can direct the UE to Cell B if the coverage overlap is sufficient. 


Figure 1, Rapid handover spanning three different cells.
2.2 Functionality requirements
Looking at the handover procedure the UE experiences for this particular scenario, no clear failure events can be identified in both the UE side and the network side. However as expressed before, this sort of handover behaviour can cause inefficient use of network resources, which is not preferred. Hence it is needed to have a mechanism to record this event and further enable the network to adjust the handover parameters accordingly based on the collected measurements. It is essential that the handover parameters optimization can go to the direction where the UE can be handed over from the cell A to cell C in a single step. 
2.3   Solution
We propose an eNB based solution that does not involve the UE:
(1) The middle cell (i.e. Cell B) can measure the rapid handovers (immediately going out after coming in) based on a configured dwell time threshold.  

(2) When the rapid handover has been detected ,the middle cell, cell B, informs about the event to the original serving cell .

(3) The serving cell then down-prioritizes cell B as the HO candidate and upgrades the priority for cell C as its HO candidate via mobility parameter optimization logic.

The method requires a definition and configuration of minimum of handover dwell time that helps the actor to identify a potential rapid HO event
In step (2) we introduce a new X2 message:

Sent from eNB B to eNB A when eNB B receives a UE Context Release from eNB C indicating a successful handover from B to C, and if eNB B has sent the UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tdwell seconds.

3 Text proposal to 36.902
4.5.2
Required Functionality
4.5.2.x 
Detection of rapid HO

Rapid handovers are characterized by two successful handovers from cell A to cell B to cell C in which the dwell (aka holding or sojourn) time in cell B is short.
4.5.5
Solution Description
4.5.5.1
Input data, definition of Measurements or Performance data
4.5.5.1.x 
Detection of Rapid HOs
A rapid HO event may be easily detected by the middle cell, cell B, in an A-B-C handover sequence when the dwell time in cell B is less than a preconfigured threshold.  To correct the rapid HO and achieve a single handover from A to C the source cell A needs to be informed by cell B.  The following mechanism achieves this goal:
eNB B shall send an indication of rapid handover to eNB A when eNB B receives a UE Context Release from eNB C indicating a successful handover from B to C, and if eNB B has sent a UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tdwell seconds.

4 CR to 36.300

This is contained in [2].
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Cell B





A single handover from Cell A directly to Cell C is desirable.















































UE











First Handover from Cell A to Cell B




















Second handover from Cell B to Cell C
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