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1 Introduction

RAN3 has updated the SON WID lately in order to enable detection and to provide tools for possible correction of HO to wrong cell (in intra-LTE environment) that does not cause connection failure (e.g. short stay problem) [1]. 
Concerning about the short stay problem, the purpose of the MRO function is to justify whether the successive HOs are unnecessary, and to eliminate the HOs if so. Meanwhile, the MRO function should guarantee the QoS for UE. Therefore, the measurement framework should enable the network to ensure the radio link quality of the cells other than the middle cell is “good enough” in the middle cell coverage area. 
In this paper, after briefly reviewing on the proposal [2], an improved measurement framework is provided based on the detection method for the short stay problem in [3].
2 Discussion 
The definition of the short stay problem is that two successive HOs, one for inbound and the other for outbound, happened to one cell within a short interval [1]. One category of short stay problem is that the two successive HOs span three cells, namely cell A->B->C HOs [4]. The other category is that this problem involves two cells, namely cell A->B->A HOs [2]. 
Because the radio link quality is a critical feature of short stay problem, measurement framework should guarantee its support for detection method. Both the original cell and middle cell can perform this duty. In the sequel, we will discuss their differences and point out which one is preferable.
2.1. Measurement initialized by original cell
Alcatel-Lucent pointed out that “it must be evaluated if the radio quality of the current surrounding cell is good enough to block further handover requests towards a coverage island without losing too much radio performance, e.g. in terms of data rate and retransmissions”. It is suggested that once the short stay problem is detected, the original cell (cell A) should initiate a periodic measurement configuration to the UE which is going to be handed over to the middle cell (cell B).  Also the original cell could retrieve the measurement result from other cell which is currently serving the UE. 

The benefit of this framework is that the MRO function can evaluate mobility parameters setting precisely based on the radio link quality and therefore the UE is kept free from service degradation or RLF.  
However, following negative affects to the network and the UE are also addressed:

· The cells other than the original cell have to keep the measurement configuration intact, which means they are imposed additional limitations and restrictions:
· For example, UE needs measurement gap if its measurement object list has an inter-frequency cell. So the cells other than the original cell have to compromise their radio transmission scheduling to support this operation;
· The UE have to reserve and use more resources than the usual measurement operation;
· The measurement operation may needlessly span over the cells which have no relationship with the problem because the UE’s movement is unpredictable;
· Higher processing complexities for both the cells and the UE are required to avoid the collisions or confusions between different measurement configurations from different cells.
2.2. Detection method for short stay problem

It is critical for the short stay problem detection to distinguish unnecessary and necessary HOs. Otherwise, negative influences would be introduced into the network, namely unappreciated higher HO threshold for necessary HOs, blocked necessary HOs or oscillations in MRO change procedures. Obviously, whether the radio link quality is “good enough” is one of the most important guarantees [2].

The middle cell is the most suitable cell for identifying this problem as discussed in [3], because it can obtain the best knowledge of surround conditions, such as the radio link quality variation in its coverage area. In other words, there are fewer benefits as the original cell performs the detection.
2.3. Measurement initialized by middle cell
A short stay problem involving three cells is shown in Fig.1. According to the short stay problem definition, the two unnecessary HOs occur in the middle cell (cell B) coverage area. The opinion of this contribution is that the primary target of the periodic measurement task should be measuring the other cells’ (cell A and C here) radio link quality conditions in the middle cell coverage area, more precisely, along the UE’s trajectory between the two successive HOs (shown in Fig.1 as ”*”). Hence, spanning such measurement into other cells as mentioned in section 2.1 could be eliminated.
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Fig. 1: short stay problem involving three macro cells.
In details, we propose a measurement framework that the middle cell initiates a periodic measurement task in order to evaluate the radio link quality conditions as listed below:  
· The middle cell (cell B) have recorded two successive HOs of one UE; 

· When the original cell (cell A) initiate a new HO request to cell B, cell B may construct a periodic measurement configuration and piggyback it in the HO acknowledge message if the request is accepted by itself.
· Cell A delivers the measurement configuration to the UE in the HO command;

· UE start this measurement task right after it HO to cell B successfully;

· The cell B may reconfigure or stop this task when the UE stays in;
· This task should be terminated when the cell B hands over the UE to the cell C.
In our opinion, this measurement framework can be supportive for the detection method where the two categories of short stay problems happen, namely A->B->C or A->B->A HOs.
Based on this basic procedure, some advanced features can be introduced into this framework for better performance:
· The measurement “reportAmount” should be large enough to ensure radio link quality conditions along the UE’s trajectory between the two successive HOs are sufficiently sampled;

· Optionally, the cell B can pre-define a series value of speed factors for the UE to adjust its “reportInterval”, i.e. smaller interval for higher speed and vice versa. This feature guarantees the distance between two snap-shot samples are not too close or too far;
· The UE can choose one of the pre-defined value for the speed factor since its speed may change;
· Furthermore, because the “reportInterval” can vary, it is better to have the measurement results reported in batch when the task is closed. Such arrangement can reduce signalling overhead and disturbance in transmission scheduling. 

· To achieve such goal, the cell B can: 

Alternative 1: define a timer for delaying the measurement report until it expires;

Alternative 2: the UE report the result in batch just before it takes the HO action;

Alternative 3: the UE report the result in batch to the cell C just after the successful HO, and cell C transfer the information to cell B through the Handover Report procedure.

Comparing with the methods in [2], the recommended periodic measurement is advantaged in the following aspects:

· No limitation or restriction for other cell’s measurement configuration and transmission scheduling;

· No potential confusion or collision between different cells concerning about the measurement configuration;

· The measurement operation would not span into other cell’s coverage area unnecessarily;

· Reflect the radio link quality variation more precisely due to the application of speed factor.

3 Conclusion

With respect to the short stay problem, the middle cell has a better place in the identification procedure. It is proposed that the middle cell should initiate a periodic measurement task and retrieve the results in order to evaluate the radio link quality conditions of the other cells. The measurement covers the UE’s trajectory between the two successive HOs and would not span to other cells. The basic steps are given and a few advanced features are studied for better performance. This measurement framework can improve the accuracy of the short stay problem detection. RAN3 is kindly asked to agree on the following proposals:
Proposal 1: Measurement framework should support the detection of short stay problem.

Proposal 2: Periodic measurement initiated by middle cell should be the way forward for solutions to proposal 1.
Proposal 3: The measurement framework proposed in this paper should be discussed and approved by RAN3.
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