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1
Introduction
This contribution extends the definition of HO to wrong cell compared to current version of TR 36.902, and describes parameters permitting SON MRO algorithms to deal with the prevention of such handover while reducing the risk of instability in the setting of Cell Individual Offset due to location dependent conditions.
2
Discussion
Handover to wrong cell will sometimes result in a Radio Link Failure and reestablishment in new cell (cf. definition in TR 36.902 v. 1.2.0), and sometimes result in a short visit time in the target cell before further handover to a third cell (proposed here to be additionally covered by TR 36.902). Therefore, in order to be able to correctly adjust the Cell Individual Offset, the source cell should be notified also about short visit times in the target cell, and not only about the outcome of the handover procedure itself as in Rel-8.

Proposal 1:

TR 36.902 definition of HO to wrong cell (§4.5.2.3) shall include the case where the UE was connected to the target cell only for a short time, even if a successful HO could eventually be performed to a third cell.

Besides, there are situations in real network environments where handovers towards a specific target cell shall be avoided when the UE is situated at specific parts of the cell border whereas other border locations are well suited for handover towards this target cell. So to prevent instability of the SON MRO algorithm for setting of Cell Individual Offset, there should be a means to override this setting and apply special rules or parameter values for UEs situated on particular parts of the cell border. Examples of such situations are provided in the following sections:
2.1 Use-case: Choice of wrong cell resulting in RLF.
Figure 1 shows an example of an assumed deployment based on three cells A, B and C represented by their respective eNBs. The coverage areas of these cells overlap in certain regions and the cell served by eNB B presents a coverage hole as shown.

It is considered that a UE moves from eNB A towards eNB B and performs a successful handover to eNB B. The UE then falls into a coverage hole of eNB B and faces a Radio Link Failure (RLF) with reestablishment in eNB C. Such RLFs can be learned by eNB B with the mechanism of RLF Report proposed in [1]. When eNB B learns that it has a coverage hole near the border of eNB A and UEs coming from there often face RLFs, it could  transfer “mobility feedback information” notifying the eNB A that another cell is more suitable as target cell which may then lead to adjust the settings of Cell Individual Offset.

However, this would not be a perfect solution as the coverage hole does not affect the entire common border area of eNB B with eNB A as shown in figure 1. UEs coming from the other parts of the cell border between eNB A and eNB B do not face such problems. So the eNB B needs information from eNB A permitting to determine the position of the UE on the cell border. 
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Fig. 1:
Scenario with coverage hole for cell B (dark red area)
Proposal 2:

To be included in Handover Request (X2) and in " Source eNB to Target eNB Transparent Container " (S1): UE cell border location information - information about the location of the UE within the cell area border such as signal strength of reported candidate neighbour cells
The eNB B can then decide on the basis of a self-learning algorithm to send “mobility feedback information” to eNB A only when the particular cell border location condition is met. The feedback is proposed to be sent in the Handover Preparation Response message. Alternatively the eNB B can reject the handover procedure, and transmit this “mobility feedback information” in the Handover Preparation Failure message.
Proposal 3:

To be included in Handover Request Acknowledge (X2) and in  "Target eNB to Source eNB Transparent Container" (S1): Mobility feedback information, indicating that the cell is not a preferred candidate cell for the given UE, and optionally providing information of the recommended cell. 

In the example shown in figure 1, the UEs location on the cell border can be estimated if the eNB A transmits (in Handover Request) information about eNB C as the second strongest cell. 
In a general way, the location dependent information can be based on measurements (RSRP or RSRQ) of all detected neighbour cells or at least on such neighbour cells for which a certain threshold has been reached. Other alternatives are a ranking of available strongest neighbour cells, or UE coordinates based on GNSS data if available. On the other side, the location of the UE on the cell border can't be determined from the “UE History Information”.  

Later on, when eNB A receives a measurement report for a UE in the same cell border zone for a handover to eNB B according to the current Cell Individual Offset, eNB A can decide to  send a handover preparation request directly to eNB C instead of eNB B.
2.2 Use-case: Choice of wrong cell resulting in short visit time.
In this use-case (fig. 2) a part of the coverage area of eNB A, eNB B and eNB C overlaps in such a way that eNB C appears to be strongest for a very small region in this overlap region. It is considered that a UE moves from eNB A in the direction of eNB B and pass through this overlap area. The UE will perform handover from eNB A to eNB C and then from eNB C to eNB B. However, the visit time of the UE in eNB C is very short. Just after the UE is served by eNB C a successive handover to eNB B is necessary. If eNB A prepares the handover to eNB C thanks to the additional information of eNB B as the second strongest cell, eNB C can learn this situation and notify eNB A with similar “mobility feedback information” as described above. Later on the source eNB A is thus able to decide directly to handover to the other suitable neighbour eNB B for UEs moving into that specific region.
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Fig. 2: Scenario with small transit cell
3
Conclusion
We consider that a short visit time in the target cell after handover is an indicator that wrong target cell may have been chosen, resulting in non optimal consumption of network resources. Therefore to agree on:
Proposal 1:

TR 36.902 definition of HO to wrong cell (§4.5.2.3) shall include the case where the UE was connected to the target cell only for a short time, even if a successful HO could eventually be performed to a third cell.

In order to permit SON algorithms to prevent handovers to wrong cell and also in order to reduce the risk of instabilities in the setting of Cell Individual Offset, we propose to transmit following information between eNBs:
Proposal 2:

To be included in Handover Request (X2) and in " Source eNB to Target eNB Transparent Container" (S1): UE cell border location information - information about the location of the UE within the cell area border such as signal strength of reported candidate neighbour cells
Proposal 3:

To be included in Handover Request Acknowledge (X2) and in  "Target eNB to Source eNB Transparent Container" (S1): Mobility feedback information, indicating that the cell is not a preferred candidate cell for the given UE, and optionally providing information of the recommended cell. 
Corresponding stage 3 CRs to TS 36.413 and TS 36.423 are also submitted: R3-091850, R3-091851, R3-091852 and R3-091853.
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