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1. Introduction
During RAN3 73bis meeting, the scenarios of ping-pong and short stay were discussed. In [1], the definitions of ping-pong and short stay scenarios were provided, and some potential solutions were captured in [2]. However, there is no common understanding on how to define and detect ping-pong and short stay scenarios till now. In this contribution, we provide our understanding on this issue.
2. Discussion
2.1. Background
In the R11 SON WID [3]，the objective of short stay and ping-pong scenarios studying is as follows：
Short stay and inter-layer ping-pong scenarios in intra-RAT and inter-RAT environments

Detection and correction of mobility problems that do not lead to connection failure, but cause unnecessary signalling at the network side and battery consumption at the terminal. Both, macro and HetNet deployments should be considered.

According to the objective, we’d like to clarify that some scenarios looks like ping-pong and short stay are not the real concerned scenarios in this WID. Some examples are following.
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Figure 1 successive handovers between two cells
As illustrated with the trajectory in Figure 1, a UE moves from CellA to CellB, then go back to CellA rapidly. Two successive handovers (i.e. CellA->CellB->CellA) occur in short time due to the UE movement. One may deduce that ping-pong handovers occur. 
However, this scenario should not be identified as ping-pong scenario in our understanding. Since UE is out of the coverage of CellA for a short time while it is served by the CellB, the handover from CellA to CellB is necessary. In other words, the scenario is not the target scenario of the SON WID which focuses on unnecessary handover. Hence the above scenario is not a ping-pong scenario.
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Figure 2 successive handovers among three cells
In figure 2, a UE moves from CellA to CellB via CellC, and two successive handovers (i.e. from CellA to CellC and form CellC to CellB) occur in a short time span. One may deduce this is a short stay case. However, we notice that CellC is deployed to provide coverage between cell A and B in this case, in order to avoid connecting failure, it’s necessary to hand over the UE from CellA to CellC. Therefore, the above scenario is not the target scenario of the SON WID either and should not be regarded as a short stay scenario.
Taking the above into account, the scenarios illustrated in Figure 1 and Figure 2 should be ruled out from the target ping-pong and short stay scenarios of the SON WID. Instead of analyzing scenarios case by case, we suggest that a general principle for detection of short stay and ping-pong scenarios should be discussed and clearly defined. In the following sections, we are going to provide our understanding on how to detection of ping-pong and short stay scenarios.
2.2. Ping-pong Scenarios
Figure 3 illustrated an unnecessary handover scenario between two neighbor cells. In this case, a UE moves along trajectory and performs handover from CellA to CellB when moving into the overlapping area of CellA and CellB, then it hands over back to the CellA after dwelling in CellB for a short while. In this scenario, UE never moves out of the coverage of CellA, but it performs handover two or more times unnecessarily. This scenario is a typical ping-pong should be addressed in this WID.
Another example is a Hetnet scenario as illustrated in Figure 4. CellB is a pico cell deployed within the coverage of CellA for capacity enhancement. When moving in CellA, the UE enters the coverage of CellB and hands over to CellB form CellA. A short time later, the UE moves out of the coverage of CellB and hands over back to the CellA.  In this case, UE never moves out of the coverage of CellA, the handovers between CellA and CellB are unnecessarily. Hence, this scenario is also a typical ping-pong should be addressed in this WID. 
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                   Figure 3 Ping-pong handover scenario1                    Figure 4 Ping-pong handover scenario2

When looking at the above two typical ping-pong handover scenarios, we find the following four common characters:
1. UE performs two successful handovers in a short time;

2. The source cell of the first handover is identical with the target cell of the second handover;

3. While UE stays in the target cell of the first handover, the signal quality of source cell measured by UE is good enough;
4. RLF is not happen to UE in a certain time span after the second handover.
We suggest RAN3 to discuss and adopt the above principles for detection of ping-pong scenarios.

2.3. Short Stay Scenarios
In figure 5, two successive handovers occur while UE moving along the trajectory among the three cells. UE performs first handover from CellA to CellC, and soon second handover from CellC to CellB. It takes the UE a short time to go through the CellC. While UE is in left side of the CellC (i.e. the red area of CellC), the quality of signal from CellA to UE is good. While UE is in the right side of the CellC (i.e. the blue area of CellC), the quality of signal from CellB to UE is good. Therefore, it can be optimized to perform only one handover (i.e. CellA->CellC) when UE moving along the trajectory. Obviously, this scenario is a typical short stay should be addressed in this WID.
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Figure 5 short stay scenario

According to the above scenario, we summarize the essential characters of short stay scenario as follows: 
1. UE performs two successful handovers in a short time;
2. At anytime UE stays in the target cell of the first handover, the signal quality of source cell or a certain cell(i.e. the target cell of the second handover) measured by UE is good enough;
3. RLF is not happen to UE in a certain time span after the second handover.
We suggest RAN3 to discuss and adopt the above principles for detection of short stay scenarios.

3. Proposal
Although the above discussion is based on the intra-rat scenarios, in our view, the above principles can also be used for inter-rat scenarios. Hence, we propose:
Proposal1: RAN3 to discuss and adopt the below principles for detection of ping-pong scenarios.
1. UE performs two successful handovers in a short time;

2. The source cell/RAT of the first handover is identical with the target cell/RAT of the second handover;

3. While UE stays in the target cell/RAT of the first handover, the signal quality of source cell/RAT measured by UE is good enough;
4. RLF is not happen to UE in a certain time span after the second handover.
Proposal2: RAN3 to discuss and adopt the below principles for detection of short stay scenarios.
1. UE performs two successful handovers in a short time;
2. At anytime UE stays in the target cell/RAT of the first handover, the signal quality of source cell/RAT or a certain cell/RAT(i.e. the target cell/RAT of the second handover) measured by UE is good enough;
3. RLF is not happen to UE in a certain time span after the second handover.
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