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1. Introduction
In last RAN3 meeting, IRAT pingpong detection was discussed, and the way forward[1] was agreed. In the way forward a two-step mechanism was provided, and for each step there are several potential solutions. This contribution makes analysis on these solutions, and gives proposals accordingly.
2. Discussion
2.1. Two-step mechanism
A two step mechanism is agreed as follows,
Step1: In this step we collect statistics regarding ping pong occurrences in order to identify problematic areas without the need of any additional inter RAT UE measurements.

Step2: In this step, we perform detailed root cause analysis for the detected problem areas aided by inter RAT UE measurements. 

2.2.  Possible Inter-RAT pingpoing solutions
At present, five solutions are provided for IRAT pingpong detection.
· Solution 1.  The UE history information shall be enhanced with the HO cause value, X2AP signalling 

· Solution 2.  IRAT measurement configuration with an IRAT Ping Pong detection timer, target RAT for flagging potential IRAT Ping Pong, new inidication in HO Report
· Solution 2a.  same as 2, but information is transferred back to the source RAT using HO request.

· Solution 3 (LTE-3G-LTE only).  Adding IRAT measurement result in UE history information, Candidate LTE cells as well as an indication (i.e. inter-RAT ping pong) transferred over X2

· Solution 4 (3G-LTE-3G only).  When a ping pong event is observed, the observing RNC sends a request to LTE to initiate unnecessary LTE-> 3G IRAT HO detection. If LTE->3G IRAT HO is unnecessary, 3G don’t need adjust HO parameters, otherwise, 3G need change.
Which solution is more appropriate for each step is to be analysed below.
2.3. LTE->3G->LTE pingpong detection and analysis
For step 1, since it aims to detect all potential IRAT pingpang, the most convenient way is  detection based on the information in UE History without any measurement i.e. solution 1.. Furthermore, HO cause may be beneficial for following corrective action, e.g. different optimising policy may be taken according to the triggering cause for the consecutive handovers.
Proposal 1.  RAN3 adopt solution 1 for step 1 of pingpong handover detection.

In step 2, the IRAT measurement is initiated by the source RAT node (i.e. eNB), similarly as the IRAT unnecessary handover mechanism, with some possible enhancements.
For the step 2 measurement and detection, there are some issues to be clarified and resolved.

· Issue 1)   Does the defined pingpong timer need to be transferred to target RAT?

Measurement configuration is sent to the concerned target RAT node during handover procedure. In order to support pingpong detection and allow the target node to differentiate unnecessary from pingpong handover, the pingpong timer threshold need to be transferred to target RAT within IRAT measurement configuration. This principle applies for solution 2/2a/3. 
· Issue 2)  In which RAT the pingpong decision is made?

Pingpong detection can be done either at the source RAT or the target RAT. For solution 2 and 2a, it is done in target RAT, while for solution 3 in source RAT. 

The former alternative has a drawback. For solution 2, the target RAT node can make decision after the completion of second handover, however it cannot foresee whether there would be failure after the second handover completion. It is possible that RLF occurs shortly after handover, which is LTE->3G handover too early not IRAT pingpang.
For solution 2a, since the pingpong verdict is made and flag sent to source RAT during the preparation of second IRAT handover, while at this time point, the RNC doesn’t know whether current handover could be successful. The target LTE eNB needs to re-check the decision based on the consequence of the handover.
Thereby, it is more reasonable that the pingpong decision is made in the LTE eNB after second handover completion, because the time is most appropriate.

· Issue 3)  How the measurement outcome information is transferred to source RAT?

When measurement results satisfy the configured condition (i.e. exceed the threshold) during the measurement period, the information can be transferred to source RAT by two means.

· As depicted in solution 2, the target RAT node (i.e. RNC) sends HO REPORT via RIM to the source node. A pingpong indication flag is contained in the message.

· As depicted in solution 2a/3, IRAT measurement information is contained in the HANDOVER REQUEST (e.g. UE history) message sent to the source RAT during the second IRAT handover. The information can be further transferred to the source RAT node via X2.

Above all, the three solutions are compared in the following table.

Table.  Comparison of the solutions for step 2
	
	 Solution 2
	Solution 2a
	 Solution 3

	Is it possible to wrongly regard MRO issue as IRAT pingpong?
	Yes
	Yes
	No

	Need RIM message
	Yes
	No
	No

	Need X2 interface message
	No
	Yes
	Yes


Proposal 2. For LTE->3G->LTE case, RAN3 adopts solution 3 for step 2, the measurement outcome information is transferred to LTE eNB during the second handover preparation procedure, and pingpong decision is made there.

2.4. 3G->LTE->3G pingpong detection 

In last meeting, it is put forward that for 3G->LTE->3G case, the 3G network could not different IRAT pingpong from LTE to 3G unnecessary HO. 
When the consecutive 3G->LTE->3G handover events happen, and counters reach some level, it can be deduced that LTE coverage is not continuous in the concerned area, which means the handover to 3G may be unavoidable, the only unknown is whether the IRAT handover time point is proper. 
In this case, LTE node can autonomously initiate IRAT unnecessary detection between the two concerning cells. Based on the measurement results, both UTRAN RNC and LTE eNB can know whether there exists unnecessary IRAT handover problem. If yes, upon reception of HO REPORT message the LTE node can take corrective action, e.g. delaying handover out from LTE, while UTRAN need do nothing, consequently pingpong handover could be avoided. Otherwise, i.e. the handover time from LTE to UTRAN is proper (not early) but the stay time in LTE is shorter than defined threshold, the UTRAN RNC can make adjustment of its mobility parameters, for example deterring handover to LTE and enabling UEs to stay in UTRAN longer to eliminate unnecessary pingpong handover.

Proposal3. For 3G->LTE->3G pingpong, there is no need for additional signalling between RAT and the current IRAT unnecessary handover mechanism could be sufficient for this scenario.

3. Proposal
This paper proposes candidate solution for each step of the IRAT pingpong detection mechanism, and puts forward the following proposes and hopes RAN3 to discuss and agree them.
Proposal 1. RAN3 adopt solution 1 for step 1 of pingpong handover detection.
Proposal 2. For LTE->3G->LTE case, RAN3 adopts solution 3 for step 2, the measurement outcome information is transferred to LTE eNB during the second handover preparation procedure, and pingpong decision is made there.
Proposal 3.  For 3G->LTE->3G pingpong, there is no need for additional signalling between RAT and the current IRAT unnecessary handover mechanism could be sufficient for this scenario.
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