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1 Introduction

In RAN3#75bis meeting, the inter-RAT ping-pong handover detection issue [1] was discussed and reached the agreement that the detection mechanisms should include two steps [2]. However, other issues are remained for further discussion.
This contribution focuses on the analysis for LTE-3G-LTE inter-RAT ping-pong detection, comparing the candidate solutions for step 1 and 2 respectively. 
2 Discussion
2.1 Selection of Step 1 Solution
Step 1 is for ping-pong observation. In this step, ping-pong occurrences are collected to identify the potential problematic areas. Candidate solutions for this step are
Alt 1: Using UE history information, and

Alt 2: Enhancing the IRAT Measurement Configuration IE with an IRAT Ping Pong detection timer but without mandating the IRAT UE measurements
In case of LTE-UTRAN handover, the source eNB shall include the UE History Information IE in the Source RNC to Target RNC Transparent Container IE when sending the S1AP HANDOVER REQUIRED to the MME [3]. The MME shall then forward the container to the UTRAN RNC. Similar mechanism is also defined in the specification to ensure the UE History Information IE can be forwarded to the final eNB cell. Hence the final eNB can easily retrieve the information in the IE to determine if an inter-RAT ping-pong has just happened.
The underlying motivation for Alt 2 is that the ping-pong time length threshold can be transferred between the eNBs in every inter-RAT handover. However, the threshold is usually static or semi-static, which means this parameter can be exchanged in network configuration phase, in network operation phase the parameter is rarely reconfigured. So it is a better choice that the OAM takes the responsibility of the (re)configuration of the ping-pong time length threshold, which does not lead to the modification of the IRAT Measurement Configuration IE.
Proposal 1: Use UE History Information for ping-pong event detection.
In the scope of inter-RAT ping-pong, it is possible that the source and the final eNB are not the same one. In this case, the source eNB should be notified with ping-pong occurrences from the final eNB. The X2AP Handover Report signalling procedure can be extended for this purpose [4]. The AP needs to be extended with the IRAT ping-pong notifier that includes the specified Handover Report Type (LTE-UTRAN-LTE ping-pong), dwell time length in the middle cell, the ECGI of the source and final cell, and the cell ID of the middle UTRAN cell.
Proposal 2: Extend X2AP Handover Report to enable the notification of the ping-pong occurrences to the source eNB.

2.2 Selection of Step 2 Solution
When Step 2 is triggered, the source eNB instructs the successive UEs handed to the middle UTRAN cell to perform IRAT measurement and send notifications back to the source eNB through RIM message HO Report if the HO is unnecessary according to the measurement results. The whole procedure is identical with the unnecessary IRAT HO detection mechanism, which has been studied and defined in R10. So we propose to reuse this mechanism for Step 2 implementation.
Another candidate solution for Step 2 is that the ping-pong necessity report is sent by the final eNB when the UE come back to LTE. The motivation of the solution is that when the IRAT measurement time length is improperly configured, the IRAT unnecessary handover mechanism may not work as the endorsed specification change described in [5]. However, in the two-step ping-pong detection, in step 1 the source eNB is able to acquire the dwell time length in the UTRAN cell, based on which the IRAT measurement time length parameter can be set up accordingly so that the concerned improper measurement time length problem can be avoided.
Proposal 3: Reuse the unnecessary IRAT HO detection mechanism for the root cause analysis of the detected ping-pongs.
3 Conclusion

Based on our analysis, we suggest that RAN3 to discuss the following proposals:
Proposal 1: Use UE History Information for ping-pong event detection.
Proposal 2: Extend X2AP Handover Report to enable the notification of the ping-pong occurrences to the source eNB.
Proposal 3: Reuse the unnecessary IRAT HO detection mechanism for the root cause analysis of the detected ping-pongs.
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