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1 Introduction

The possible enhancements to the existing mobility setting change mechanism for different UE types were discussed in the last RAN3 meeting. In this paper we attempt to examine the existing mobility setting change mechanism, identify the potential issues and discuss further why UE type based enhancements are required. We use CRE UE type as an example in this paper. As a conclusion a text proposal is provided to be captured in the Next Generation SON TR [1].
2 Discussion
The current mobility setting change mechanism has been agreed since release 9 with the following description [2]:
“
This function enables requesting of a change of handover and/or reselection parameters at target cell. The source cell that initialized the load balancing estimates if it is needed to change mobility configuration in the source and/or target cell. If the amendment is needed, the source cell initializes mobility negotiation procedure toward the target cell.

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.
”

It is understood that an eNB may also apply different hysteresis to different UEs, as shown in Figure 1, due to various reasons, such as CRE, velocity or QoS requirements.
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Figure 1: the example of the relationship of different handover borders
Observation 1: The current mobility setting change mechanism enables the change of the handover trigger, which is the cell specific offset. However, different hysteresis may be applied to different UEs due to various reasons, such as CRE, velocity or QoS requirements.
2.1 Definition of CRE UEs
The concept of cell range extension (CRE) was introduced in Rel-10 [2] together with time domain ICIC (Almost Blank Subframes (ABSs)). The coverage of a cell can be extended by means of connecting a UE to cell that is weaker than the strongest detected cell. With time domain ICIC, a CRE UE may continue to be served by a victim cell (i.e., the weaker cell) even while under strong interference from aggressor cells (i.e., the stronger cell).

It is understood that some UEs may also be able to “survive” (e.g. to receive data from the serving cell) in the CRE area using interference cancellation techniques in the terminals.
Proposal 1: A CRE UE is a UE that is connected to a cell that is weaker than the strongest detected cell by means of time domain ICIC or other interference cancellation techniques.

2.2 Issues
As discussed above, it is understood that for CRE UEs the actual handover border from the victim cell to the aggressor cell is much larger than the normal cell specific border. Note that different CRE UEs may have different actual handover borders due to various reasons, such as UE capability, velocity or QoS requirements. This can be achieved by different ways, for example
· Set a specific cell specific offset for CRE UEs. 
· Use different hysteresis for CRE UEs.
· Both of above methods.
Although setting actual handover borders for individual UEs is eNB implementation dependent, it is also understood that coordination between neighbour eNBs is necessary in order to avoid pingpong, which was one of the motivation when the current mobility setting change mechanism was specified. In the cases where CRE is applied between an aggressor cell (usually a macro cell) and a victim cell (usually a pico cell), if the victim cell wants to accept less traffic into the CRE area, it may inform the aggressor cell about the new mobility setting. Then the victim starts to handover traffic from the CRE area back to the aggressor cell. Based on current mobility setting change mechanism, there is only one common cell specific offset can be negotiated, which does not give clear indication. Depending on the implementation, the aggressor cell may carry on offloading more traffic into the CRE area by handing over back the traffic to the victim cell.
Another example is when the aggressor cell wants to offload less traffic into the CRE area of the victim cell, it may inform the victim cell about the new mobility setting and provides cause for the change, e.g. load balancing related request. It may also decrease the ABS resources allocated to the victim cell if needed, which however does not give clear indication of less traffic offloading. Based on the current spec, there is no clear indication that the change is intended for CRE UEs only. Consequently the victim cell may apply the change to all UEs and start offloading more traffic than intended back to the aggressor cell.
Observation 2: For inter-operability purpose, a clear indication is needed for the UE types to which the mobility setting change is intended.
3 Conclusions and Proposals
In this paper using CRE UE type as an example we examine the existing mobility setting change mechanism and identify the potential issues. It has been observed that:

Observation 1: The current mobility setting change mechanism enables the change of the handover trigger, which is the cell specific offset. However, different hysteresis may be applied to different UEs due to various reasons, such as CRE, velocity or QoS requirements.

Observation 2: For inter-operability purpose, a clear indication is needed for the UE types to which the mobility setting change is intended.

As a conclusion of the discussions, we propose to capture the definition of “CRE UE” as follow:

Proposal 1: A CRE UE is a UE that is connected to a cell that is weaker than the strongest detected cell by means of time domain ICIC or other interference cancellation techniques.

In addition, we propose the following text in the Next Generation SON TR [1]:

4
Description of addressed problems and solutions
4.1
SON for UE types
Based on current mobility setting change mechanism, the new mobility setting can be negotiated between neighbour eNBs with a proposed change to the handover trigger, which is the cell specific offset that corresponds to the threshold at which a cell initialises the handover preparation procedure. Depending on the implementation of eNBs, different hysteresis may be applied to different UEs due to various reasons, such as CRE, velocity or QoS requirements. This can be illustrated as in Figure x.
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Figure x: the example of the relationship of different handover borders
-----------------------Skip to the second change------------------------
4.1.x
Scenario x
Problem description: 
In the cases where CRE is applied between an aggressor cell (usually a macro cell) and a victim cell (usually a pico cell), if the victim cell wants to accept less traffic into the CRE area, it may inform the aggressor cell about the new mobility setting. Then the victim starts to handover traffic from the CRE area back to the aggressor cell. Based on current mobility setting change mechanism, there is only one common cell specific offset can be negotiated, which does not give clear indication. Depending on the implementation, the aggressor cell may carry on offloading more traffic into the CRE area by handing over back the traffic to the victim cell.

Another example is when the aggressor cell wants to offload less traffic into the CRE area of the victim cell, it may inform the victim cell about the new mobility setting and provides cause for the change, e.g. load balancing related request. It may also decrease the ABS resources allocated to the victim cell if needed, which however does not give clear indication of less traffic offloading. Based on the current spec, there is no clear indication that the change is intended for CRE UEs only. Consequently the victim cell may apply the change to all UEs and start offloading more traffic than intended to the aggressor cell. 
Solutions:
For inter-operability purpose, a clear indication is needed for the UE types to which the mobility setting change is intended. This can be done via several ways:

· To indicate in the mobility setting change procedure;

· To indicate in the handover procedure;

· …
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