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1
Introduction
During RAN3#79bis progress was made on the topic of SON for UE Type.
In [1] and [2] a problem definition and objectives for the SON for UE Type topic were agreed as follows

Problem Definition:

Enabling wider differentiation of mobility setting may be needed in the system (homogeneous and heterogeneous scenarios), but may create issues, such as ping-pongs. Furthermore, the interpretation of the Mobility Setting Change procedure may hamper inter-vendor deployments. Therefore, clarification of the procedure may be needed.

Objective:

According to current specifications, differentiation of mobility settings is possible. The objective of the “SON for UE types” task should be to evaluate if differentiation of mobility settings mechanisms can cause interoperability issues and if yes, to evaluate solutions for them. 

Any solution should bring sufficient improvements to inter vendor interoperability and it should be robust and future proof. Such solutions should not unnecessarily limit the flexibility available in current systems for assigning different policies to UEs or UE groups.
On the basis of the agreements above an analysis of the aspects under study in the SON for UE Type task is carried out and proposals for potential solutions are brought forward.
2
Problem Analysis
In [3] a description and technical interpretation of the Mobility Setting Change procedures is provided. In this document it is explained how the Mobility Setting Change procedure provides an indication between negotiating nodes about the handover trigger point that should, when possible, be respected for mobility between the cells involved. From [3] it can be concluded that the Mobility Setting Change procedure is specified correctly and that no changes are needed to address shortfalls related to this procedure.
In [3] it is also mentioned that it is already possible to address ping pong events by means of information that is currently exchanged between source and target eNB during handover signalling. In fact the following information is passed from source to target during handover signalling, which could help preventing ping pong effects in cases where different mobility policies are assigned to different groups of UEs in source and target eNB:

· Measurement configuration assigned by source eNB
· RSRP/RSRQ range and thresholds used to trigger handovers at source eNB
· UE History Information, listing previous handovers
· Handover cause, specifying the cause of the HO (e.g. radio reasons, load balancing, etc.)
Hence, in a possible implementation it is plausible to assume that ping pong events due to non-aligned UE group mobility policies between eNBs can be prevented. An example, illustrated in Figure 1, of how to prevent such cases could be as follows:
1) A UE is handed over from source Cell 1 in eNB1 to target Cell 2 in eNB2 as shown in Figure 1
2) The measurements on new serving Cell 2 and neighbour Cell 1 reveal that the UE should be handed over back to Cell 1 due to the negotiated handover trigger point between these two cells (e.g. due to a temporary need for load balancing)

3) eNB2 can determine that the UE has just been handed over from Cell1, that the measurement configuration and thresholds used were set to anticipate the handover of the UE from Cell1 to Cell2 and that the cause of the handover was e.g. “Handover desirable for radio reasons” or “Time Critical Handover”
4) eNB2 can therefore avoid handing over the UE back to Cell1 because according to the mobility criteria adopted by eNB1, the UE is not suitable to stay in Cell 1 anymore even if the negotiated handover trigger point would suggest the opposite
From the above it can be concluded that the information currently exchanged between source and target eNBs is sufficient and that additional information aimed at preventing ping pong events would rather consist of an optimisation and therefore not strictly required
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Conclusion 1: Information exchanged between source and target eNBs during handover signalling is sufficient to allow prevention of ping pong events. Any further exchange of information should be considered as an optimisation and therefore not strictly necessary
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Possible SON for UE Type Optimisation 
As discussed in section 2, optimisation of information exchanged between source and target eNBs to prevent ping pong events is not strictly necessary. However, if any such optimisation shall be provided, some key principles shall be followed.
As explained in the agreed objectives of the SON for UE Type task, new mechanisms shall not prevent flexible and future proof configuration of mobility policies for groups of UEs. This implies that strict definition of grouping criteria and signalling of group identifiers, pointing at certain characteristics for UEs belonging to a group, would not be desirable.

Also, any possible solution should not force an implementation to support criteria mandated from external nodes. 
For example, if an eNB from vendor A adopts Mobility Policy “X” for a given group of UEs, it would not be desirable that a neighbour eNB from Vendor B shall be mandated to support the same policy. This would limit the capability to provide value added via vendor specific RRM implementation and it would cause inefficient operations because a vendor’s implementation may not be suited to work efficiently with other vendor’s mobility policies.
Therefore, if provisioning of additional information is proven to be necessary in order to optimise ping pong avoidance, the principle to adopt should be to make a target eNB follow the mobility criteria applied by the source only for a limited amount of time (i.e. purely to avoid ping pong back to source cell). After this time window the source eNB should be free to apply the RRM policies that were chosen by the vendor’s implementation.

A way to achieve the above could be to provide means to identify UEs belonging to a predefined group (e.g. predefined at source) in the handover signalling. The latter could be coupled with a “validity time”, i.e. a time for which these UEs should be regarded as a group.
The target eNB would therefore understand that the mobility policies applied by the source (deductable via measurement configuration, RSRP/RSRQ thresholds, etc., signalled via handover signalling as well as via UE capabilities) to the UEs belonging to this group should be considered valid for the duration of the “validity time”. Hence these UEs should not be handed over back during this time window.
After the “validity time” expires, the serving eNB is free to treat UEs according to its own policies.
Conclusion 2: The principle to follow for optimisation of ping pong avoidance in SON for UE Types should be to avoid mandating mobility policies between neighbouring eNBs
4
Conclusion
In this paper the topics under discussion in the SON for UE Type task have been analysed. If was concluded that current procedures allow a target eNB to gather enough information to prevent events of ping pongs. This was captured in the following conclusion:
Conclusion 1: Information exchanged between source and target eNBs during handover signalling is sufficient to allow prevention of ping pong events. Any further exchange of information should be considered as an optimisation and therefore not strictly necessary
The paper also provide an analysis of the possible optimisation that could be applied to the information already exchanged during mobility, in order to facilitate even more ping pong avoidance. The main principle that was captured regarding possible optimisations in this direction is described in the following conclusion:

Conclusion 2: If any optimisation is proven necessary for ping pong avoidance in SON for UE Types, the principle to follow should be to avoid mandating mobility policies between neighbouring eNBs
It is proposed to agree to the conclusions above and to capture them in TR37.822. A text proposal to be included in the TR is provided below.

5
Text proposal

Status Quo:

Information exchanged between source and target eNBs during handover signalling is sufficient to allow prevention of ping pong events. Any further exchange of information should be considered as an optimisation and therefore not strictly necessary.

If optimisations to current solutions are proven to be necessary, any proposed solution should avoid mandating mobility policies between neighbouring eNBs
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