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1   Introduction
During RAN3#87bis a discussion on SON for AAS was carried out and a partial solution was agreed in the baseline CR [1]. This baseline CR captures the possibility to include a new list in the eNB Configuration Update message, such list indicating which cell is or is about to be activated or inactivated due to AAS operations. 
During the meeting it was also agreed that the solution to be defined needs to allow for both pre AAS notification and post AAS notification. In other words, the solution should allow for signalling that is sent before the AAS change and that specifies the cells that will be activated/inactivated due to incoming AAS operation, as well as for signalling sent after the AAS change and specifying the new activated cell configuration in terms of cell splitting, cell merging and cell shaping actions.

This paper provides a solution based on the agreements at the last RAN3 meeting and fulfilling the established way forward.
2   Solution for AAS notification
During previous discussions on how to achieve a pre-notification for an AAS change one of the proposals was to achieve pre-notification by using the following two pieces of information:
1) A new AAS Modification List IE that should indicate whether a cell is or is about to become active/inactive

2) Adding cells that will be inactivated in the Served Cells to Delete IE and adding cells that will be activated to the Served Cells to Add IE
Pre-AAS notification that enabled the receiving node to know which re-establishment cells to consider was assumed to work by e.g. sending an eNB Configuration Update message including the new cells to be activated in the Served Cells to Add IE, but at the same time to mark these cells as “inactive” via the new AAS Modification List IE.

While this solution is possible, it does not seem to be feasible. In fact, adding inactive cells to the Served Cells to Delete IE implies that all the contexts for those cells will be lost, including the mobility parameters that were optimised for such cells. When the cells will be added again in the Served Cells to Add IE, MRO would have to re-start the mobility parameters optimisation process. This seems to contradict the aim of being able to recall already optimised mobility parameters whenever cells are activated.

Observation 1: Signalling inactivated cells in the Served Cells to Delete IE is not feasible because it implies that the contexts of such cells will be deleted, including optimised mobility parameters. This implies that when the cell is re-activated mobility parameters optimisation has to re-start from scratch. 

For the reasons explained above the solutions captured in the way forward agreed in [2] departed from the usage of the Served Cells to Add IE and Served Cells to Delete IE to indicate cell activation/inactivation. 
A solution that is therefore able to provide a pre-warning of which cells are going to be activated or inactivated needs to rely on the newly added AAS Modification List IE, which allows to indicate explicitly if a cell is active or inactive. However, to this new IE a new indication should be added, which specifies the cells that are currently active/inactive and that indicates cell shapes. With this other piece of information it is possible to convey pre-change information about what cell is currently active/inactive and what cell will become active/inactive as well as post change information tackling cell shaping/splitting/mergin. Namely, an ideal solution would use these two pieces of information:

1) AAS Modification List IE: indicating cells that are or are about to be active/inactive

2) AAS Cell Configuration Indication IE: indicating the *actual* cell deployment configuration, i.e. active/inactive cells and cell shapes at the time the indication is sent

The two pieces of information above allow for AAS change notification to be sent before and after the change as per the two cases explained below:
AAS change notification sent before the change:

If the notification is sent before the change, the AAS Modification List IE may indicate the cells that are going to be activated/inactivated, while the AAS Cell Configuration Indication IE indicates the actual cell configuration at the time the notification is sent. 

Therefore, if the AAS Modification List IE indicates that a cell is inactive but the AAS Cell Configuration Index IE points at a configuration where the same cell is active, the receiving eNB should assume that the cell is about to be inactivated. This helps the receiving eNB to understand how to optimise mobility, e.g. avoid (when possible) mobility towards the cells that are about to be inactivated.

Likewise, if the AAS Modification List IE indicates that a cell is active but the AAS Cell Configuration Index IE points at a configuration where the same cell is inactive, the receiving eNB should assume that the cell is about to be inactivated. This helps the receiving eNB to understand which re-establishment cells to include in future mobility procedures.
AAS change notification sent after the change:

If the notification is sent after the change, the AAS Modification List IE may indicate the cells that are active/inactive and the AAS Cell Configuration Indication IE indicates the actual cell configuration index at the time the notification is sent. 

In this case all the information in the eNB Configuration Update is actual. The AAS Cell Configuration Indication IE indicates the new configuration adopted after the AAS change, which allows indication of cell splits, cell merges and cell shaping actions.
By providing a single AAS Cell Configuration Indication IE it is possible to indicate in a concise way the newly activated cell deployment. Such single indicator would point at a cell footprint, namely it would enable to identify the cells that are active and their shapes. In contrast, an indication per cell would imply numerous indexes, each one per new activated cell or per newly re-shaped cell.

Figure 1 provides an example of how a solution based on AAS Modification List IE and AAS Cell Configuration Indication IE could work with pre and post AAS change notification.
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Figure 1: example of pre and post AAS change notification

It should be clarified that the information provided in the AAS Cell Configuration Indication IE are always actual, while the information in the AAS Modification List IE may refer to a future AAS change.
The indexes provided via the AAS Cell Configuration Indication IE can either be configured via OAM or can be learned by neighbouring eNBs. Namely, if the AAS Cell Configuration Indication IE is signalled alone (i.e. without the AAS Modification List IE) the receiving eNB can take this indication as a confirmation that the signalled index corresponds to the cell actual configuration active at the time of signalling. This can enable the receiving eNB to start learning about the cells and cell shapes corresponding to the indexed configuration as well as converging towards a new set of optimised mobility parameters. 
3   Conclusion 

In this paper a description of a solution for AAS change notification was provided. The solution addresses both the needs of pre and post AAS change notification. The solution relies on a single cell configuration indication for the eNB, hence allowing for a concise way to signal information about the cell deployment adopted.
A CR capturing the changes that would enable the solution described is in [3]. It is proposed to agree to such CR. 
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