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Discussion
1 Introduction
RAN3 Rel.11 WI “Further SON enhancements” had identified two solution groups needed to enable full MRO support in HetNet environment:
1. Full UE context or UE group identification in case of failure reporting [1];

2. Support for inter-RAT MRO [2]

3. Full inter-RAT ping-pong detection [3-5];

The necessary changes were introduced in Rel.11, but RAN3 did not inform SA5 about this completion. This paper presents why this may be needed.
2 Discussion

In the past, following the first SON solutions, a set of counters was defined in SA5 to enable monitoring SON performance and to configure SON freedom. These were the counters recording failures of particular class (e.g. too late HO) and configuration of e.g. limits for the automatic mobility setting changes. After the SON enhancements were introduced in Rel.11, similar review of possible monitoring and configuration needs may be required in SA5. 

As an example of such a need, following problem may be considered:

The inter-RAT ping-pong detection as part of inter-RAT MRO root cause analysis part enabled on LTE is able to identify ping-pong situations. This identification will be useless though, if the problem can not be recorded and corrected. Therefore, appropriate counters may be needed (or existing one updated). Regarding correction, the scenario must be analysed more profoundly. 

The cause of an inter-RAT handover may be radio reasons or traffic steering (TS). The TS HOs can be avoided, while HO for radio reasons are necessary. Multiple consecutive inter-RAT ping-pongs deserve specific attention and should be aborted if detected as such. In order not to harm the connection, they should be stopped at RAT carrying out the TS HO. Assuming that inter-MRO problem analysis is done on LTE side the stopping procedure of the multiple ping pong depends on the handover causes and might be different. The following four inter-RAT ping pong cases have to be distinguished and require both different stopping solution and separate problem counters. 
1. LTE > UMTS due to TS; UMTS > LTE due to TS;
(TS HO initiated in both RATs are not attuned to each other, MRO at LTE can stop TS once multiple PP HOs are detected)
2. LTE > UMTS due to TS; UMTS > LTE due to radio; 
(LTE is in overload and TS triggers are too aggressive, MRO at LTE can stop TS once multiple PP HOs are detected)
3. LTE > UMTS due to radio; UMTS > LTE due to TS; 
(TS triggers on UMTS side are too aggressive, MRO at LTE can detect the problem, but not stop the PP HO without harming the connection!)
4. LTE > UMTS due to radio; UMTS > LTE due to radio; 
(Total mis-confinguration of inter-RAT HO thresholds being not attuned to each other, MRO at LTE can detect the problem, but not stop the PP HO without harming the connection!)
With a detection mechanism being implemented at LTE only, which is likely, an implementation-specific solution will not be able to stop the ping-pong HOs in cases 3 and 4, both of which are likely under Rel.11 assumptions (hotspots of LTE in broader UMTS coverage). The stopping should be carried out UE-specifically without immediately changing cell-specific HO parameters. Therefore, in addition to the recording of the event at the LTE, the OAM may be notified about configuration problem at UMTS. An alternative to this is that the RNC detects the problem on its own based on the UE History Information. In that case it may need to record the problem on its counters. 
Another aspect is inter-RAT MRO: the solution enabled the eNB that performed MRO analysis to inform the RNC, if the problem is found to be at the UMTS side. However, the intra-LTE logic is that such indication is to be recorded in the appropriate counters. If it is to be applied to inter-RAT MRO, the counters need to be defined for UMTS, too.

The examples above shows that the enhancements introduced in Rel.11 will not be fully functional unless corresponding changes are introduced at the OAM side. Since this is beyond RAN3 competence, we propose to inform SA5 about the changes introduced in Rel.11 and ask them to consider possible enhancements in OAM signalling.

In addition, RAN3 may consider enhancements at RAN3 side to make the ping-pong solution corresponding to the assumptions made for the inter-RAT MRO solution. In the latter case, the MRO analysis is made at LTE, but it may notify the UMTS via RIM about the results. Since the inter-RAT ping-pong may also stem from wrong RNC settings, while the analysis is done at the LTE, logically a similar notification may need to be considered for inter-RAT ping-pong, too.

3 Proposal
In this short paper, we remind that all SON solutions so far needed OAM support for proper functionality. The same may apply to the solutions introduced in Rel.11. We offer also an example scenarios showing where enhancements may be needed. This is of course up to SA5 to consider any enhancements in OAM signalling. Therefore, it is proposed to inform SA5 about the MRO enhancements introduced in Rel.11. A draft LS with the information is attached in [6].
In addition, it was shown that proper functionality of the inter-RAT ping-pong, if the same roles are assumed as in case of the inter-RAT MRO, requires introducing signalling from LTE to UMTS to notify about ping-pong cases that are due to wrong traffic steering settings at the RNC.
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