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Discussion and Decision
1. Introduction
In last RAN3 meeting, it has been agreed that the following three AAS techniques can be applied to optimise capacity in case of high UE density. [1]:

· Beam forming

· Cell shaping

· Cell splitting

It is further agreed that for the above three cases, problems related to existing SON features or enhancements need further study.

In this contribution we would like to analyse the current MRO functions, identify the potential issues and provide the necessary MRO enhancements for the cases of cell shaping and cell splitting.
2. Discussion
2.1 MRO issue in AAS cases
Current MRO functions can be used to adjust the mobility related parameters of the specific cells to improve mobility robustness. Meanwhile, AAS techniques enable eNBs to change cell border dynamically. We will discuss whether the current MRO functions are sufficient for each AAS action.
Beam forming
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Fig. 1 Beam forming

Beam forming technique can improve SINR for the intended UEs and reduce the interference on other UEs, which has been applied to both SU-MIMO transmission and MU-MIMO transmission (see Fig.1). In this RAN3 study case, the coverage of each cell is maintained unchanged. And the same PCI is used in all the cell coverage. Therefore, current MRO can work in the case of beam forming.
Cell shaping
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Fig.2 Cell Shaping

Cell shaping technique allows a cell to absorb traffic from its neighbour cells (see Fig.2). In this case, the main coverage of the cell is maintained unchanged but the cell edge can be adapted to load demand. And the same PCI is used in all the cell coverage. Therefore, current MRO cannot work well in cell shaping case since the coverage of cell may be changed.
Cell splitting
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Fig.3 Cell Splitting
Cell splitting technique enables the same time-frequency resource to be reused because different PCIs are used in the cells (see Fig.3). By the time-frequency resource reuse, cell splitting can improve average system performance. According to the description in TR, each cell covers a smaller area than before cell splitting. New HO parameters setting and optimization may be necessary. Therefore, current MRO functions may not be sufficient in cell splitting case. 
Observation: Current MRO can still work well in the case of beam forming. However, it cannot be applied to the case of cell shaping and cell splitting because of the changeable coverage.

Proposal: RAN3 is kindly asked to consider the MRO enhancements in the cases of cell shaping and cell splitting.
2.2 Possible Enhancement of MRO
The changeable cell border in the cases of cell shaping and cell splitting makes the MRO issues more complicated, for which the current MRO functions may be insufficient. There are several necessary enhancements to MRO functions as follow in order to cope with the cells with changeable cell borders:
· Multiple states can be configured to a cell with changeable cell border according to the coverage of the cell. For example, one cell performs cell splitting and it shrinks its coverage during peak hour. On the other hand, this cell may perform cell merging in off-peak hour. Thus, there are two states for such cells: Cell-splitting state and cell-merging state.
· The change of states can be triggered by OAM or by the controlling eNB. Once the state is changed, the neighbour eNB should be informed by OAM or the eNB. Thus the neighbour eNB knows which HO parameter set should be applied in response to the new state of such cell.
· In the case of handover failure, the source eNB can judge which HO parameter set is necessary to be modified based on the time information included in UE Report and cell state.
· The information on which HO parameter set is suggested to be modified should be included in MOBILITY CHANGE REQUEST message. Then, the receiving eNB knows which HO parameter set needs to be modified.
3. Conclusion
In this contribution, we analyse the current MRO functions, identify the potential issues and provide the necessary MRO enhancements for the cases of cell shaping and cell splitting. The relative observation and proposal are concluded below.
Observation: Current MRO can still work well in the case of beam forming. However, it cannot be applied to the case of cell shaping and cell splitting because of the changeable coverage.

Proposal: RAN3 is kindly asked to consider the MRO enhancements in the cases of cell shaping and cell splitting.

As a conclusion of the discussions, we propose the following text in the Next Generation SON TR [2]:
4
Description of addressed problems and solutions

-----------------------Skip to the first change------------------------
4.2.1
High traffic demand from high density of UEs

Problem description:

The scenarios assumes high traffic demand from high density of UEs. The UEs may be concentrated temporarily or permanently in space; the AAS-based deployment is used to optimise capacity.

Three AAS techniques have been considered:

1)
Beam forming

-
The solution introduces adaptive or reconfigurable antenna systems, where the coverage of each cell is maintained unchanged. 

-
The same PCI is used in all the cell coverage. 

-
These adjustments are considered to be on fast time scale (following RRM). 

-
The trigger for the change may be OAM reconfiguration (e.g. based on collected KPIs) or the control unit may be the base station (implementation based).

-
Problems related to existing SON features or enhancements needed: FFS

2) Cell Shaping

-
The solution introduces adaptive or reconfigurable antenna systems, where the main coverage of each cell is maintained unchanged but the cell edge can be adapted to load demand. 

-
The same PCI is used in all the cell coverage. 

-
These adjustments are considered to be on medium time scale (every 1h or more seldom). 

-
The trigger for the change may be OAM reconfiguration (e.g. based on collected KPIs) or the control unit may be the base station (implementation based) if the change is pre-planned.

-
Problems related to existing SON features or enhancements needed: FFS

3)
Cell splitting

-
The solution adopts higher order sectorisation (vertical, horizontal or a combination) to selected base stations by changing an antenna system to include more antenna beams, each covering a smaller area than before the change – however, the main coverage of the combined beams correspond to the main cell coverage before the split. 

-
Each of the beams broadcasts different PCI. 

-
Cell splitting procedures is considered on a long term time scale (every 1h or more seldom – few times a day). Merging of previously split cells is FFS. 

-
The trigger for the change may be OAM reconfiguration (e.g. based on collected KPIs) or, if the cell coverage is not affected and the split is pre-planned, the control unit is the base station (implementation based). Indication of the cell splitting may be needed at OAM and neighbour eNBs.

-
Problems related to existing SON features or enhancements needed: FFS

Solutions:
Current MRO functions need to be enhanced in the cases of cell shaping and cell splitting because of the dynamic cell border.
- Multiple states can be configured to a cell with changeable cell border according to the coverage of the cell. The states may be defined by OAM or the controlling eNB. 
- Once the state is changed, the neighbour eNB should be informed by OAM or the eNB. 
- In the case of handover failure, the source eNB can judge which HO parameter set is necessary to be modified based on the time information included in UE Report and cell state. 
- The information on which HO parameter set is suggested to be modified should be included in MOBILITY CHANGE REQUEST message. Then, the receiving eNB knows which HO parameter set needs to be modified.
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