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1   Introduction
In RAN3#80, a text was agreed for the TR in [1]. In this document we discuss the agreed scenarios and discuss possible solutions to the identified problems.
2   Scenarios
2.1   Ping pong event
The currently agreed scenario is defined as follows:

“When load balancing is used to resolve congestion in the source cell, and the Mobility Settings Change procedure is used to adapt the handover trigger point to the target cell, some UE categories may be subject to ping-pong depending on how the UE category is handled in the target cell. A UE belonging to such UE category is handed over from the congested source cell to the target cell while located far out in the edge of the target cell. While the eNB serving the target cell is aware that handing over the UE back to the congested cell within a certain time window is a ping pong event it is FFS whether the eNB serving the target cell needs additional information for further handover decisions. These decisions are typically based on a trade off between the risk for failure and ping pong.”

The problem of ping pong will occur when the hysteresis is reduced, i.e. if (for a specific UE) the source “reduces” the cell and the target does not “increase” the cell for the same UE. The current definition includes one sub case for this, namely the scenario where MLB has adjusted the thresholds. But the scenario may occur any time an eNB decides to use a different handling for different UEs, independent on if it is preceded by an adjustment for MLB purposes. One generalisation would be to drop the first part of the first sentence and instead start the sentence with “Some UE categories may be subject ….” and also replace the “congested cell” with “source cell”.
Proposal 1: Modify the scenario in the TR to be more general and cover all scenarios.

2.2   Mobility Settings Change interpretation
In addition to this problem above, problem related to mobility settings change procedure was identified in [1]:

“The way the Mobility Setting Change procedure is defined allows for very different implementations, also such that may reduce the available range for the negotiation. To depict it, the following example may be considered: 

There are two eNBs, eNB A, whose vendor considers the procedure as “advisory” and relies on its implementation, and eNB B where the procedure is considered binding and where the mobility decisions are made according to the agreed mobility settings. If the two eNBs are to negotiate the mobility setting, the eNB A may propose rather big changes, assuming that if there is a UE that can not handle such a big extensions, the mobility implementation will hand over the UE sooner. Despite the fact that the specifications do not mandate to apply the negotiated handover to all UEs, the eNB B may reject such a request because some of its served UEs may not be able to handle it. And since the standard states that eNB A should consider the response before executing the planned change, the available range for the load balancing may be reduced.”
This scenario clearly describes the problem causing a reduction of the range available for the mobility settings change procedure. Hence, no further updates are needed in this section.
3   Possible solutions
3.1   Ping pong event
Regarding the first identified problem, a set of different solutions can be identified:

1. Solution without additional information - The existing information in the RRC Container such as measurement configuration can be used to assess the offset used for a handover. 

2. Solution with additional information but without pre-defined UE groups - In this solution the source eNB sends some form of indication in the handover  request to the target eNB to give additional information about each handover
a. Signal the offset from the agreed handover trigger used for this handover. 

b. Signal a group identity used for this handover. This is defined by the source eNB and only perceived as an unknown bit string for the target, but may help the target to learn about the differentiation used in the source. 
3. Solution with pre-defined UE groups - In this solution, the groups are defined in the standard and the eNB exchange the group ID in the handover request. The mobility settings change procedure is extended to include negotiation of the predefined groups.

In addition to the different solutions presented above, the following FFS were identified:

· Mandated behaviour
It is envisaged that two different approaches can be selected. One is to mandate certain behaviour in the target cell. For example that he must use the signalled value (solution 2a) or the same group ID (solution 3) when defining the criteria for  handovers back to the source, of whether the group identity (solution 3) should be mandated to use by the target cell for future handovers to other cells. Another option is to consider the information as an indication, and not mandating any behaviour from the handover algorithm.
· Additional information
Additional information may be needed by target if handover decision in source cell is not based on downlink signal quality, but for example UL quality or UE throughput. In this case, additional information used by source could be transferred to the target for the next handover decision, e.g. the UE throughput or the UL quality. 
Proposal 2: Capture the identified solutions and FFS for Ping pong event in the TR

3.2   Mobility Settings Change interpretation
As was seen in the second problem listed above, there may be an issue affecting the MSC procedure. This is however not applicable for solution 3 in the previous section, since in this case, it is assumed that we extend the MSC procedure to include different thresholds for different groups. 
The identified problem can be solved in different ways:
· Clarify that the negotiation is for the most sensitive UE (typically legacy UEs). This would effectively remove the possibility to negotiate changes for UEs that are less sensitive, for example UEs that are capable of large CRE. 

· Clarify that the negotiation is for the least sensitive UEs (typically the newest UEs). This would expand the range that can be used for the negotiation. But on the other hand, this means that the involved eNBs will not have a coordinated view of the earliest point a UE is required to leave the cell (when he can now longer be supported). Hence, this puts a larger responsibility on the methods to avoid ping pong described in the previous section.
Add the possibility to negotiate the handover trigger for both the most sensitive UE and the least sensitive UE
Proposal 3: Capture the identified solutions for Mobility Settings Change interpretation in the TR
4   Proposal
In this paper we analyse the scenarios and solutions for UE grouping. 
We propose to:
· modify the scenario in the TR to be more general and cover all scenarios,  

· capture the identified solutions and FFS for Ping pong event in the TR, and
· capture the identified solutions for Mobility Settings Change interpretation in the TR
We propose that the text proposal in the annex is agreed to be included in the TR.
5   References
[1] R3-131162, SON for UE types 
Annex – Text proposal

<<< TP start  >>>
4.1
SON for UE types

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. 
4.1.x
Ping-pong event

Problem description:
Enabling wider differentiation of mobility setting may be needed in the system (homogeneous and heterogeneous scenarios), but may create issues, such as ping-pongs. Example scenarios are presented below (further scenarios are FFS).
Scenario 1

Some UE categories may be subject to ping-pong depending on how the UE category is handled in the target cell. A UE belonging to such UE category is handed over from the source cell to the target cell while located far out in the edge of the target cell. While the eNB serving the target cell is aware that handing over the UE back to the congested cell within a certain time window is a ping pong event it is FFS whether the eNB serving the target cell needs additional information for further handover decisions. These decisions are typically based on a trade off between the risk for failure and ping pong.

Solutions:
The following solutions have been identified:
1. Solution without additional information - The existing information in the RRC Container such as measurement configuration can be used to assess the offset used for a handover. 

2. Solution with additional information but without pre-defined UE groups - In this solution the source eNB sends an indication in the handover  request to the target eNB to give additional information about each handover

a. Signal the offset from the agreed handover trigger used for this handover. 

b. Signal a group identity used for this handover. This is defined by the source eNB and only perceived as an unknown bit string for the receiver, but may help the target to learn about the differentiation used in the source. 
3. Solution with pre-defined UE groups - In this solution, the groups are defined in the standard and the eNB exchange the group ID in the handover request. The mobility settings change procedure is extended to include negotiation of the predefined groups.

It is FFS if the behaviour in the target eNB is mandated or if any additional information is to be considered as indications from the source eNB to the target eNB

It is FFS if any additional information (e.g. UL quality or UE throughput) is needed for the cases where the HO decision is not made based on DL measurements.
4.1.y
Mobility Settings Change interpretation

Problem description:
The way the Mobility Setting Change procedure is defined allows for very different implementations, also such that may reduce the available range for the negotiation. To depict it, the following example may be considered: 

There are two eNBs, eNB A, whose vendor considers the procedure as “advisory” and relies on its implementation, and eNB B where the procedure is considered binding and where the mobility decisions are made according to the agreed mobility settings. If the two eNBs are to negotiate the mobility setting, the eNB A may propose rather big changes, assuming that if there is a UE that can not handle such a big extensions, the mobility implementation will hand over the UE sooner. Despite the fact that the specifications do not mandate to apply the negotiated handover to all UEs, the eNB B may reject such a request because some of its served UEs may not be able to handle it. And since the standard states that eNB A should consider the response before executing the planned change, the available range for the load balancing may be reduced.
Solutions:
The problem can be solved in different ways:

· Clarify that the negotiation is for the most sensitive UE (typically legacy UEs). 

· Clarify that the negotiation is for the least sensitive UEs.
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