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1 Introduction

In RAN3#77 meeting, the detection mechanism baseline of inter-RAT ping-pong has been agreed in principle [1] [2]. However, some detail issues are remained open for further discussion. In this contribution the inter-RAT ping-pong scenario is further analyzed and the enhancement of HO REPORT ping-pong indication is proposed.
2 Discussion
From the SON algorithms point of view, to correct an inter-RAT ping-pong issue, the source eNB is normally expected to set a larger TimeToTrigger parameter for triggering B1 Event so that another event leading to intra-LTE handover (e.g. A3) could be triggered ahead of B1. However, the improper setting of the parameter may result in the induction of new problems or inefficiency of the solution for the ping-pong as:
· If the change of TimeToTrigger parameter is too large, the problem may be raised that the UEs moving in other trajectories and can be only handed over to the UTRAN cell are much more likely to suffer inter-RAT Too Late Handover, which is more severe;
· If the change of TimeToTrigger parameter is too small, the ping-pong problem is not solved when B1 Event is still triggered ahead of A3. Such inefficiency of the solution leads to repeated triggering of ping-pong detection, which is based on a resource-consuming cross-RAT measurement mechanism.
Thus the algorithm should be carefully designed to make sure the parameter is set properly. 
Reliable algorithms depend on the acquisition of adequate useful input information. However, currently inter-RAT ping-pong notification does not include any further information that is helpful to decide the proper change of the parameter. So the enhancement is obviously needed.
Proposal 1: The ping-pong notification should be enhanced with further information helpful to decide to proper change of TimeToTrigger parameter.
The time length of the UE staying in UTRAN, namely ping-pong duration, is useful information that should be provided in the ping-pong indication. For the most common case of inter-RAT ping-pong, as illustrated in Fig. 1, the UE should have been handed over to the final E-UTRAN cell, whereas ping-pong occurred that it was handed over to a UTRAN cell then soon back to the final cell. In current detection mechanism no information is provided as reference for the setting of TimeToTrigger parameter. 
The ping-pong duration information gives the upper bound of the change of TimeToTrigger parameter because the second successful inter-RAT handover indicates that the signal quality of the final E-UTRAN cell at the spot that the 2nd HO happened is good enough, so it is unnecessary to change the TimeToTrigger to a value larger than the ping-pong duration. Moreover, due to the symmetry of  HomoNet deployment of E-UTRAN, which is a most likely case in inter-RAT ping-pong problem, the increase of TimeToTrigger parameter should generally be around half of the ping-pong duration. At that time the UE is very likely to be in the overlapping coverage area of the two eNBs.
Observation 1: The ping-pong duration can help set TimeToTrigger parameter of B1 Event in the source eNB.
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Fig. 1 A Common Case of Inter-RAT Ping-pong Handover
In addition, the inclusion of ping-pong duration in the ping-pong indication enables the reduction of cross-RAT measurement for the UEs moving in other trajectories that cannot be handed over back to E-UTRAN. Without ping-pong duration information in potential ping-pong identification phase, such UEs have to measure LTE signal quality for the time length of ping-pong threshold, whereas with the information the UEs can perform the cross-RAT measurement only for the time length of ping-pong duration, which is anyway shorter than the threshold.
Observation 2: The ping-pong duration can help to reduce cross-RAT measurement time for the UEs moving in other trajectories that cannot be handed over back to E-UTRAN in coverage verification phase.
Proposal 2: Add ping-pong duration information in HANDOVER REPORT message used for ping-pong indication..
3 Conclusion

Based on our analysis, we suggest that RAN3 to discuss the following proposals:
Proposal 1: The ping-pong notification should be enhanced with further information helpful to decide to proper change of TimeToTrigger parameter.
Observation 1: The ping-pong duration can help set TimeToTrigger parameter of B1 Event in the source eNB.
Observation 2: The ping-pong duration can help to reduce cross-RAT measurement time for the UEs moving in other trajectories that cannot be handed over back to E-UTRAN in coverage verification phase.
Proposal 2: Add ping-pong duration information in HANDOVER REPORT message used for ping-pong indication..
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