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1 Introduction
In RAN3#87 meeting, for AAS notification it was agreed to re-use the ENB CONFIGURATION UPDATE as the AAS reconfigurations notification [1]; however, the agreement left out the following FFS that should further investigated:
· The ENB CONFIGURATION UPDATE is used to inform about cell state (FFS if this needs new signaling, or existing ES signaling is sufficient)
· The current deployment is informed as part of the post-reconfiguration notification (FFS if it is per cell or per eNB)
This contribution addresses the above FFS and further focuses on the enhancement of the X2 signalling for AAS reconfigurations notification.
2 Discussion

2.1 New signalling or reusing existing ES signaling
In the current ENB CONFIGURATION UPDATE message, the existing ‘Deactivation Indication’ IE can only be applied for “Modified” cells, but not to “Added” or “Deleted” cells, thus it may be problematic to reuse this IE for the AAS reconfiguration notification. Further, this IE can only indicate the Deactived state of a cell, but cannot provide any indication of active state of the cell; Moreover, this furthermore ‘Deactivation Indication’ IE cannot provide any information on the topology/shape of the concerned cell. Therefore, there is a need to introduce new signaling IE to provide some notification on the different cell involved in an AAS action, e.g. named ‘Cell State Information’.

Considering the AAS reconfiguration studied in this WI includes not only the Cell Splitting/Merging operation, also the Cell Shaping, the new IE should contain the following information,

· Cell State

indicates the current state of the cell, i.e. active or inactive.

· Cell Topology Index

 indicates the index of current topology shape of the cell, if applicable.

In below sections investigate the usage of this new IE with X2 setup in the different necessary cases.
2.1.1 In case of X2 Setup
For each serving cell contained in the “X2 SETUP REQUEST/RESPONSE” message, the new ‘Cell State Information’ IE could be contained in the ‘Served Cell Information’ IE to indicate the current state and topology shape of the cell. And then the peer eNB may initiate MRO action based on the initial state and shape of the served cells under the initiating eNB.
2.1.2 In case of Cell Splitting/Merging
The ENB CONFIGURATION UPDATE contains ‘Served Cells To Add’ list and ‘Served Cells To Delete’ list, the former list represents the new cells brought in by the splitting/merging reconfiguration, while the latter list representing the serving cell(s) on which splitting/merging reconfiguration is being executed. And for each affected cell, the new IE, i.e. ‘Cell State Information’ should be contained for indication the current state and topology, in which the Cell State is set to inactive or active, depending on whether the ENB CONFIGURATION UPDATE message is triggered before or after the AAS operation takes effect.

The signalling flow is illustrated by the following example.
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Figure 1. Example signalling procedure of cell splitting
2.1.3 In case of Cell Shaping
The ENB CONFIGURATION UPDATE contains a ‘Served Cells To Modify’ list, representing the topology changes of cells, in which the ‘Cell State Information’ IE is contained for each modified cell, indicating the update state (optional) and topology.

For the detailed enhancement of eNB Configuration Update, please see the corresponding CR [2].
Therefore, we have the following proposal:
Proposal 1: Introduce a new IE indicating the cell state and topology index in ‘Served Cell Information’ IE in the ENB CONFIGURATION UPDATE and X2 SETUP REQ/RESP messages.
2.2 Deployment information as per cell or per eNB
For the indication of current deployment of the eNB after reconfiguration, there are two alternatives, per eNB or per cell.

2.2.1 Per eNB
As per eNB indication, it is required the configuration for every neighboring eNB of all potential deployments, i.e. combination of every active cell with every possible cell topology shape, and each combination corresponding to a deployment index. Such matching relationships need to be sent to neighboring eNBs during X2 setup, or pre-configured via OAM. If each serving cell can be modified by Cell Shaping reconfiguration, the quantity of potential combination may be enormous, e.g. 2n, assuming each cell has two topology shapes and n is the number of serving cells. It means significant configuration work for operators.

2.2.2 Per Cell
Based on the signaling enhancement solution in Proposal 1, the notification of current eNB deployment can be implemented without any further pre-configuration. 

Either for Cell Splitting/Merging, or for Cell Shaping operation, the topology index contained in ‘Cell State Information’ indicates the update topology shape of the reconfigured cell; consequently the neighboring eNBs can deduce the current deployment of the AAS eNB based on the update active cells and their topology index, and then adapt their MRO parameters accordingly.
Therefore, we have the following proposal:
Proposal 2: The neighboring eNBs could deduce the current deployment of the AAS eNB implicitly based on state and topology index per cell without any extra configuration; consequently adapt their MRO parameters accordingly.
3 Summary and conclusion
In this contribution, the enhancement for the X2 signalling is investigated, and then the following proposals are provided,

Proposal 1: Introduce a new IE indicating the cell state and topology index in ‘Served Cell Information’ IE in the ENB CONFIGURATION UPDATE and X2 SETUP REQ/RESP messages.

Proposal 2: The neighboring eNBs could deduce the current deployment of the AAS eNB implicitly based on state and topology index per cell without any extra configuration; consequently adapt their MRO parameters accordingly.
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