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1   Introduction
In the current SON WID, there is one part referring to short stay time and ping pong: 

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.

Ping pong is often referred to as fast handovers between neighbour cells caused by using relative thresholds with too small hysteresis relative to the radio environment. In this document, we look at more general problem of short stay times in cells as well as short stay times within a RAT.  
This document is aiming at identifying prioritised use cases for the SON WI in Rel11.

2   Discussion

2.1   Short stay time, Intra frequency
The UE history information was introduced in Rel8 to transfer information between eNBs to enable the detection of ping pong. Note however, for the more general case of short stay time, the UE does not necessarily change between the same two cells (a->b-a) but may instead move quickly to a third cell (a->b->c). 

Simulations previously presented in [2] and also shown in Figure 2 below shows that the number of rapid handovers is slightly more frequent compared to the number of ping pongs using the same dwell time as a criterion. The conclusion from these simulations is that a solution for detecting intra frequency rapid handovers is as important as the solution for detecting ping pong. But there is currently no solution for detecting and resolving short stay time.  
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Figure 2. Simulation results [2] showing the relative number of ping pongs and rapid handovers for different stay time thresholds and different offsets. Handover failure rate is also plotted.

2.2   Short stay time, inter frequency and inter RAT
The inter frequency and inter RAT mobility is different from intra frequency mobility. First of all, they require measurement gaps to enable measurements on another frequency/RAT. Inter RAT mobility also requires signalling across CN and may also affect the perceived QoS for the end user. In general, the inter frequency and inter RAT mobility can be considered as more costly.

This means that we may need to define ping pong in a different way. In intra frequency mobility, we define short stay time as rapid HO between cells. But for inter frequency or inter RAT mobility, we probably want to examine short stay times in a frequency/RAT rather than individual cells. Also, the definition of “short time” is probably different. For intra frequency mobility, a short stay time could for example be 5 seconds. But for inter frequency or inter RAT, the corresponding figure shall probably be larger due to the higher cost of inter frequency/RAT mobility. 

Another difference is that intra frequency mobility is most often coverage triggered. In some cases, MLB is used, but the mobility is typically still coverage driven. But for inter frequency and inter RAT mobility, the driver is not only coverage. In some cases, coverage is still an important driver, for example in early deployments where LTE is deployed in “islands” (for example big cities) throughout a country. But load balancing or traffic steering will also be important drivers. And in order to correctly optimise the mobility parameters, it is very important to know the cause of the handover, since they may use different criteria for forming the mobility decision. This is not possible at the moment.
For example, for coverage driven scenarios, the source cell criterion for inter frequency/RAT is set to promote intra-frequency mobility when possible. But for capacity or traffic steering scenarios, the source cell criterion is probably not so important. UEs will be selected based on other criteria, such as ongoing services. So before adjusting the source cell criteria, it would be important to know that this was in fact used to form a decision. 
The UE history could be used to detect short stay time for inter frequency/RAT mobility and is currently supported in LTE and UTRAN but not in GERAN. 
3   Conclusion 
Based on the discussion in this document, we propose to:

· Agree that short stay time for intra frequency mobility is a prioritised area for the continued work in the SON WI 

· Agree that short stay time for inter frequency/RAT is a prioritised area for the continued work in the SON WI and that the existing UE history solution shall be reused to find a suitable solution.
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