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1   Introduction
New WI of further self optimizing networks (SON) enhancements was approved in RAN#53 meeting [1]. One of the mobility issues is Intra-RAT inter-layer or inter-RAT ping-pongs, which do not lead to connection failures but cause unnecessary signaling at the network side and batter consumption at the terminal. In last RAN3 meeting, the problem of ping-pong has been discussion, but the scenarios of Inter-RAT ping-pong need to be identified for further discussion. In this contribution, we would like to provide our views on the scenarios of Inter-RAT Ping-pongs HO. 
2   Discussion
Currently, most operators currently have both 2G and 3G networks in service. With the desire necessity of higher data rates and better spectral efficiencies, LTE will be rolled out step-by-step starting in area where high data traffic is expected, i.e. LTE deployment will be concentrated on relevant traffic hotspot areas and urban areas. At the same time, heterogeneous networks have recently attracted considerable attention to optimize performance particularly for unequal user or traffic distribution. Here, the layer of planned high-power macro eNBs is overlaid with layers of lower-power nodes that are deployed in a less well planed or even entirely uncoordinated manner. Such deployments can achieve significantly improved overall capacity and cell-edge performance. Therefore, multiple Radio Access Technologies (RATs), i.e. 2G/3G, LTE and HetNet networks, will simultaneously co-exist in a given area for the foreseeable future.
When moving within these networks, Inter-RAT Ping-pongs HO scenarios, which is understood as a handover from a source cell in a source RAT (A) to a target cell in a target RAT (B) different from the source RAT and where the UE is being handed over back to a cell in the source RAT (A) within a "definable limited time", should be discussed in both macro and HetNet deployments. Three scenarios of Inter-RAT Ping-pongs HO are shown below:
· Scenario1: Inter-RAT Ping-pongs HO between 2G/3G and LTE
Fig 1 illustrated Ping-pongs HO between 2G/3G and LTE. From offering higher data rates perspective, LTE cell usually deploys on top of already existent 2G/3G cell. 
· In Fig 1(a), when a UE moves from the LTE cell or the 2G/3G cell to the overlapping area of the two cells, the UE may suffer the Inter-RAT Ping-pongs HO problems, LTE(2G/3G(LTE or 2G/3G(LTE(2G/3G, by inappropriate HO parameter setting or adjusting. In this scenario, UE handover back to the cell in the source RAT within a definable limited time. 
· In Fig 1(b), when UE moves at a high speed within the coverage of 2G/3G cell, it may cross the borderline of LTE cell and then handover back to the 2G/3G cell rapidly. UE just stays at LTE cell within a very short time. Hence, this scenario is a typical ping-pong handover, 2G/3G(LTE(2G/3G. 
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Fig 1. Inter-RAT Ping-pongs HO between 2G/3G and LTE
Proposal 1: RAN3 is kindly asked to study Inter-RAT Ping-pongs HO between 2G/3G and LTE and discuss its detection corresponding solutions. 
· Scenario 2: Ping-pongs HO between LTE and HetNet
HetNet deployment with Pico cells can be an effective approach to further improve LTE network capacity and coverage. Pico cell is usually deployed within the coverage of the LTE cell. The Ping-pongs HO between LTE and HetNet can be divided into two kinds as follows: 
· In Fig 2(a), when a UE moves from the LTE cell or the Pico cell to the overlapping area of the two cells, the UE may suffer the Inter-RAT Ping-pongs HO problems, LTE(Pico(LTE or Pico(LTE(Pico which is similar with Fig1(a). In addition, Cell Range expansion (CRE) which is used for offloading UE to Pico should be considered when discussing this scenario. 
· In Fig 2(b), high-speed UEs may incidentally passing through the Pico cell rapidly. Since the coverage of Pico is relatively small, e.g., only 30 to 60 meters, then this high speed UE may cost only 2 to 4 seconds for passing it at the speed of 60km/h. Hence, high-speed UE will occur two consecutive handovers in a short time and this scenario is another typical Ping-pong HO, LTE(Pico(LTE related to speed.  However, when the Pico cell is used to a compensation cell for coverage holes, these consecutive handovers is necessary and this case should out of our Inter-RAT Ping-pongs HO scope. 
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Fig 2. Inter-RAT Ping-pongs HO between LTE and HetNet
Proposal 2: RAN3 is kindly asked to study Inter-RAT Ping-pongs HO between LTE and HetNet and discuss its detection corresponding solutions. 
· Scenario 3: Ping-pongs HO between 2G/3G and HetNet
LTE will initially be deployed on contiguous hotspot areas. However, some isolated hotspots within the coverage of 2G/3G are needed to deploy. From the data service continuity perspective, Pico cell just can be an effective approach to satisfy this requirement. The Ping-pongs HO between 2G/3G and HetNet can be divided into two kinds as follows:
· In Fig 3(a), when a UE moves from the 2G/3G cell or the Pico cell to the overlapping area of the two cells, the UE may suffer the Inter-RAT Ping-pongs HO problems, 2G/3G(Pico(2G/3G or Pico(2G/3G(Pico which is similar with Fig 2(a).
· In Fig 3(b), high-speed UEs may suffer from the similar problems as Fig 2(b), i.e. 2G/3G(Pico(2G/3G Inter-RAT Ping-pong HO. However, when the Pico cell is used to a compensation cell for coverage holes, these consecutive handovers is necessary and this case should out of our Inter-RAT Ping-pongs HO scope.
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Fig 3. Inter-RAT Ping-pongs HO between 2G/3G and HetNet 
Proposal 3: RAN3 is kindly asked to study Inter-RAT Ping-pongs HO between 2G/3G and HetNet and discuss its detection corresponding solutions. 
3   Conclusion
This contribution provides some scenarios about Inter-RAT Ping-pongs HO,  and we proposal: 
Proposal 1: RAN3 is kindly asked to study Inter-RAT Ping-pongs HO between 2G/3G and LTE and discuss its detection corresponding solutions.

Proposal 2: RAN3 is kindly asked to study Inter-RAT Ping-pongs HO between LTE and HetNet and discuss its detection corresponding solutions. 
Proposal 3: RAN3 is kindly asked to study Inter-RAT Ping-pongs HO between 2G/3G and HetNet and discuss its detection corresponding solutions. 
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