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1   Introduction
In RAN3#79bis, the conclusion from the offline discussion is captured in [1]. It was concluded that:
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.

In this document we clarify the problems listed above and propose the scenario and possible solutions to be included in the TR.
2   Discussion
As described in [2], the usage of differentiated mobility settings may lead to ping-pong. Briefly summarized, this is since the target eNB cannot know the threshold used by the source eNB, which makes it impossible for the target eNB to know which threshold to apply for mobility in the reverse direction. 

Observation: The problem identified in [2] is reasonable to capture in the TR
When looking at the proposed solutions, we believe that two of these are motivated to be kept since they address the discussed criteria and problems. These solutions are:

1. Use UE measurement configuration included in the handover request 
2. Include a handover trigger offset in the handover request
We have a preference for the latter, since it uses the handover trigger which is in line with the motivations to include the handover trigger in the mobility change request procedure and also the OAM control of MRO rather than using the measurement configuration information which may not completely reflect the handover decision. But we suggest including both in the TR for the moment for the sake of completeness.
Observation: Two of the solutions identified [2] are reasonable to capture in the TR
In addition to this, there was also a discussion during RAN3#79bis whether a clarification of the MOBILITY SETTINGS CHANGE procedure is needed. The usage of this is described as follows in 22.4.1.4 of TR 36.300 [36.300]:

The source cell informs the target cell about the new mobility setting and provides cause for the change (e.g. load balancing related request). The proposed change is expressed by the means of the difference (delta) between the current and the new values of the handover trigger. The handover trigger is the cell specific offset that corresponds to the threshold at which a cell initialises the handover preparation procedure. Cell reselection configuration may be amended to reflect changes in the HO setting. The target cell responds to the information from the source cell. The allowed delta range for HO trigger parameter may be carried in the failure response message. The source cell should consider the responses before executing the planned change of its mobility setting.

The MOBILITY CHANGE REQUEST message with direction eNB1 ( eNB2 is further defined in section 9.1.2.15 of TR 36.423 as follows:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	Reject

	eNB1 Cell ID
	M
	
	ECGI

9.2.14
	
	YES
	Reject

	eNB2 Cell ID
	M
	
	ECGI

9.2.14
	
	YES
	Reject

	eNB1 Mobility Parameters
	O
	
	Mobility Parameters Information 9.2.48
	Configuration change in eNB1 cell
	YES
	Ignore

	eNB2 Proposed Mobility Parameters
	M
	
	Mobility Parameters Information 9.2.48
	Proposed configuration change in eNB2 cell
	YES
	Reject

	Cause
	M
	
	9.2.6
	
	YES
	Reject


Table 1. MOBILITY CHANGE REQUEST message [36.423]

As can be seen above, only one handover trigger is negotiated. But we are now discussing the possibility to enable the use of different handover triggers. One possible solution is to keep the current MOBILITY SETTINGS CHANGE procedure without any modifications. It was discussed in the offline meeting that this may lead to interoperability problems if the different eNBs interpret the handover trigger differently. 

[image: image1]
Figure 1. Impact on negotiation range of different assumptions. The solid line represents the HO trigger used in negotiations. 
We illustrate the problem with an example depicted in figure 1 where the two eNBs use different assumptions. eNB A assumes that the negotiated handover trigger relates to the most sensitive UEs (the ones that should be handed over earlier) while eNB B assumes that the negotiated value relates to the least sensitive UEs (the ones that should be handed over later). In this situation, eNB A may have relatively harder to accept changes to increase the cell since this may lead to too late handovers for the most sensitive UEs when moving from cell A to cell B. And the intention from eNB B is to negotiate for a reduction of the cell for the least sensitive UEs, which would typically not suffer from too late handovers in this scenario. Therefore, we believe it may be useful to further study the severity of this problem. 

Observation: Different interpretation of the handover trigger in the mobility settings change procedure may cause a reduction of the available range for negotiation. 
If we decide that this problem should be solved it would be possible to clarify that the procedure is negotiating the handover trigger for the most sensitive UEs. It would also be possible to introduce the negotiation of two values (MAX, MIN). We believe that this area requires more discussion.
3   Conclusion
We propose to agree on the attached text proposal in the annex.
4   Reference
[1] R3-130745, Offline discussion on the scope of SON for UE types
[2] R3-130606, UE differentiation for SON
Annex – Text proposal

4.1
SON for UE types

4.1.x
Scenario x – Problems caused by differentiated mobility handling
Problem description:
Enabling extended differentiation of mobility handling may be needed in the system (homogeneous and heterogeneous scenarios), but may create issues, such as ping-pongs. The ability to use differentiated mobility settings is already supported in case of unsuccessful handovers, since it is possible to retrieve the mobility settings used in the last serving eNB after a failure. But when a source cell is using different criteria for different UEs it is not straightforward for the target cell to know which criteria was used for a specific UE. Hence, it may be difficult for the target cell to maintain a desired hysteresis, which may result in ping pongs. 

Solutions:

Different solutions to provide information regarding the criterion used for a specific handover are possible:

· Reusing existing information in the Handover Request, such as measurement configuration. In this solution, it is assumed that the measurement configuration would identify the criteria used by the eNB for handover. Although this is typically possible, the handover algorithm in the eNB may use other information as criterion for handover or may configure the mobility measurements in such a way that it is not possible to map the measurement configuration to the handover criterion.

· Re-use the definition of handover trigger, and include the difference between the negotiated handover trigger in the MOBILITY SETTINGS CHANGE procedure and the actually used handover trigger in the handover request.
4.1.y
Scenario y – Reduced MLB range
Problem description:
Enabling extended differentiation of mobility handling without updating the MOBILITY SETTINGS CHANGE procedure may limit the available range for mobility load balancing. This since if multiple handover triggers are used, it may not be clear which of the handover triggers are the ones that are negotiated.
The analysis of the severity of this problem is FFS.
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HO trigger for most sensitive UEs





HO trigger for least sensitive UEs
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