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Discussion
1 Introduction
Inter-RAT ping-pong detection was addressed in Rel.11. A case where the UE does not return to the same eNB was considered and consequently the solution based on UE History Information was enhanced: if an eNB, to which the UE returned, detected that the another neighbour eNB had just sent the UE to other RAT, it could inform that neighbour with HO Report procedure. In order to avoid unnecessary reports, HO cause was added to the UE History Information used in inter-RAT HOs. Also, even though the scenario did not concern X2, the UE history information used on X2AP was correspondingly enhanced.

At RAN3 #83 meeting, a problem was presented related to the encoding of the HO cause value in the UE history information [1]. In principle, it is not sure how the HO cause is encoded in the list of past stays: according to the interface the last HO was made, or according to the interface that was used back then for the HO. 
2 Discussion

Problem description and discussed solutions
In inter-RAT scenarios the 1st step of the ping-pong detection mechanism identifies potential cases based on the UE history information. The eNB where the UE is handed over from other RAT reads the history information and checks how long the UE stayed at the other RAT. Furthermore, the eNB checks the HO cause for the last HO from LTE. If the time is shorter than given threshold and the cause indicates the HO might have been avoided, the target eNB may consider the case as potential ping-pong. In order to maintain coherency between the UE history used in the inter-RAT HOs and intra-LTE HOs, the HO cause was added also to the X2AP and S1AP. 

In intra-LTE scenario, in X2AP and S1AP ASN.1, the cause is represented by an index number which is has the same format in both APs, but mapped differently on particular values. Therefore, depending on the implementation, the cause may not be re-encoded, when the UE history is passed to the next cell. In this case, the information how the HO cause shall be decoded is lost, the cause can not be decoded surely.
Out of all the solutions proposed in [1], following were considered as the most interesting:

1) Re-encoding of the HO causes according to the last interface used;
3) Detection based on values of typical HO causes (problem with zero);

6) Add a HO interface flag to the history info;

Analysis of the solutions

The 1st approach is probably the most straightforward, and can be considered as the standard solution. It introduces a risk for limiting the usability of the HO Cause in the intra-LTE scenarios: until now, all past entries of the UE History Information could be simply copied, if the eNB that serves the UE prepares a new HO and is does not use them. If the HO Cause introduces the requirement to re-encode all the list, some implementations may simply delete the optional HO Cause, to avoid re-encoding. If such an eNB is before one that uses the HO Cause, the latter will suffer. Therefore, this standard approach may in practice limit the functionality of the UE History Information.
The 3rd solution from the original list provides implementation flexibility, but at the cost of usability: it assumes, that only selected values of the HO Cause are stored in the UE History Information. These are the typical cause values used for HOs, but formally, any other cause can be used. Therefore, this approach will limit implementations which use those less standard values, like “unspecified”. In order to make it work, a common understanding among eNB vendors is needed. However, it is still an option to avoid the risk of not using the HO Cause. The solution can be reflected as a note in the specification or in the meeting report, for example:
Decoding of the UE History information at the target eNB may be facilitated if only 4 typical HO causes (Handover Desirable for Radio Reasons, Time Critical Handover, Resource Optimisation Handover, Reduce Load in Serving Cell) are added in the Last Visited E-UTRAN Cell Information.

Finally, the last considered solution, 6th in the original list, proposes to add a flag indicating which way the HO Cause is encoded. The flag, even though requires change in the signalling, enables greater robustness of the solutions, because there is no incentive in deleting the HO Cause in implementations that do not use it (and therefore do not re-encode the history list). 

From the above analysis, it is clear that the most robust is the solution with the flag. This solution requires stage-3 change. It is up to RAN3 to decide if the change is needed in Rel.11, or only in Rel.12, but since the feature is relatively new, it would feasible to enable to benefits of the solution in its initial version, i.e. Rel.11. It is therefore proposed to add the flag to Rel.11 solution (mirrored in Rel.12).
3 Conclusions and proposal
In this paper, the problem related to encoding of the HO Cause in the UE History Information has been recalled. Also, out of all the solutions presented in the original paper, a shorter list of those that were discussed is reminded. It is analysed, that even though formally a change may be considered not needed, the status quo creates a great risk that the feature will not be usable in intra-LTE scenarios. It is therefore proposed to make the feature more robust by adding a flag indicating what way the HO Cause is encoded, as done in the attached CRs [2-5]. 
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