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1 Introduction
In Rel-11 further SON enhancements WI [1], it proposes that “Short stay and inter-layer ping-pong scenarios in intra-RAT and inter-RAT environments” should be one of the use cases and scenarios considered in the first investigation phase. In [1], it indicates:

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.
In RAN3 #73bis meeting, several papers were addressed this issue. However, it is still unclear how to differentiate between short stay and ping-pong and what kinds of scenarios should be considered in this WID. In this paper, we share our views on short stay problem in HetNet environments. 
2 Discussion

It is known that frequent handover may lead to signalling burden to the network, and may cause the service interruption at UE and hence lead to bad end user experience. The situation might become severer in the HetNet environment, where small cells are co-located with macro cells. For a high speed UE, it may handover in macro-macro, macro-small, and/or small-small cells in a short period of time. To avoid unnecessary handover is important, especially in the HetNet environment. 
2.1 Ping-pong vs. short stay
In the WID [1], it tends to categorize unnecessary handover into ping-pong and short stay problems. Some papers try to provide the definition of ping-pong and short stay [2, 3]. 
In general, it distinguishes ping-pong from short stay by the third object after two successful handover, i.e., if the third object is the same as the first/original object, then it is a ping-pong HO (i.e., A(B(A); if the third object is different from the first/original one, then it is a short-stay HO (i.e., A(B(C). 
But, it should have a criterion to determine the ping-pong and short-stay from normal stay, i.e., the dwell time in the cell is a factor. 

Assume a UE quickly move as the trajectories showing in the Figure 1 and 2, by the definition provided in [2], then the example shown in Figure 1 should be categorized as ping-pong HO (A(B(A); while the example shown in Figure 2 will be categorized as short-stay HO (A(B(C(A).
However, if the UE quickly passes through Cell B and C, and returns to Cell A, i.e., handover back to Cell A in a short period of time with the UE history information transmission back to Cell A in a period of time, it can be considered a kind of ping-pong HO to Cell A. 
Therefore, we suggest considering the definition:  
· Ping-pong handover: Successful handover back to the original cell in a certain period of time
For the definition of short-stay handover, it suggests to be FFS.
	
[image: image1.emf]Cell A

Cell B


	
[image: image2.emf]Cell A

Cell B

Cell C



	Figure 1
	Figure 2


Proposal 1: RAN3 is suggested to consider the definition:
· Ping-pong handover: Successful handover back to the original cell in a certain period of time

2.2 Necessary HO vs. unnecessary HO
In some cases, the deployment of small cell is to boost the capacity; however, in other cases, the deployment of small cell may be to cover a coverage hole. For the former case, the handover into the small cell may be unnecessary as the UE’s speed is high, but for the later case, if the UE does not handover to the small cell, it may experience the RLF, no matter UE’s speed is high or low. As illustrated in Figure 3, there is a highly shadowed area (i.e., coverage hole) inside Cell A, and Cell B is deployed to cover the coverage hole. For a high speed UE where the trajectory is shown in the Figure 3, if Cell A does not command the UE to handover to Cell B, when Cell A’s signal quality quickly drops, the UE may experience the RLF. 
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	Figure 3


One way to determine the necessary and unnecessary handover is depending on the UE measurement report on the signal quality of Cell A. In this example, if there is no coverage hole inside Cell A, when UE goes into Cell B, the UE measurement on Cell A should be kept at a certain level and Cell B’s signal quality will become stronger; but if there exists a coverage hole, Cell A’s quality will be gradually decreased and Cell B’s signal quality will become stronger. Cell A may decide to handover the UE into Cell B or not by the measurement report from the UE in general case. But for a high speed UE, the measurement result collection and the measurement report might not be able to send to cell A promptly.  
The other way to determine these situations is to exchange the purpose information of the neighbour cell. If Cell A has the information that the purpose of Cell B is to make up a coverage hole, then Cell A should mandate the UE handover into Cell B no matter the UE’s speed and how long the UE will dwell in Cell B. 
Proposal 2: RAN3 is suggested to discuss if the coverage hole scenario should be taken into account in this WID. 
Proposal 3: RAN3 is suggested to discuss if the measurement report from UE is prompt enough to determine necessary or unnecessary handover. 
Proposal 4: RAN3 is suggested to discuss if the cell purpose information should be exchanged. 
3 Conclusions
In this paper, we share our views on the short stay problem. The following proposals are suggested: 
Proposal 1: RAN3 is suggested to consider the definition:

· Ping-pong handover: Successful handover back to the original cell in a certain period of time
Proposal 2: RAN3 is suggested to discuss if the coverage hole scenario should be taken into account in this WID. 

Proposal 3: RAN3 is suggested to discuss if the measurement report from UE is prompt enough to determine necessary or unnecessary handover. 

Proposal 4: RAN3 is suggested to discuss if the cell purpose information should be exchanged.
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