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1   Introduction
RAN3#85bis had preliminary discussion on the Rel-13 SON for AAS WI. According to way forward[1] and the objective of the WI[2], the indication of AAS reconfiguration before change is the main issue for this WI. The explicit indicator can resolve both problems related to SON for AAS-based deployments.Thus, it is considered to be the most appropriate solution. This contribution discuss the detial of how to implement the explicit indicator.
2   Discussion
For the intra-LTE an inter-RAT mobility issues, two problems were identified during SI. I.e. a) Radio link failures in the splitting/merging cell, and b) Incoming handover failure and consequent re-establishment failure. The solutions for solving problem a) can be supported by implementation with the current standard. Further discussion seems not needed. Therefore, there are the following issues that need to be discussed according to the objectives of the WI and the discussion in the SI:

A) Incoming handover failure and consequent re-establishment failure
B) AAS-based deployment changes impact on MRO

To not duplicate the discussion that has been performed in the SI phase, this contribution will discuss what information is required for neighbour eNBs to solve problem A) and B) and which procedure is appropriate for the indication.
For easy description, the following example was taken to discuss the detail of the solution:
Cell1 is controlled by eNB1. Cell1 can be split to cell2 and cell3. Cell-A is the neighbour of cell1 which is controlled by eNB2.

A) Incoming handover failure and consequent re-establishment failure
Option i: use different PCI/ECGI to indicate the cell state. 

Initially there is no cell splitting of cell1, eNB1 notify the serving cell information of cell1 to eNB2. eNB2 may trigger a HO preparation to cell1. During the HO execution, the HO procedure may fail due to the cell splitting of cell1. If the UE try RRC Reestablishment in cell2, it will be failure because cell 2 is not prepared.

If eNB1 can notify eNB2 that cell1 can split to cell2 and cell3 including the ECGI, PCI and Frequency of the cell 2 and cell3, eNB2 includes the reestablishment info of cell2 and cell3 in handover preparation message to assure the reestablishment success in case of handover failure due to cell splitting. Therefore, when eNB1 notify the cell split information to neighbours, eNB1 should let eNB 2 know cell1 can split to cell2 and cell3. Serving cell information of cell2 and cell3 are also included in the X2 message. 
If eNB1 only indicates to eNB2 the serving cell information of cell1, cell2 and cell3 with the cell state e.g. cell 1 is deactivation and cell2/cell 3 activation, eNB2 will not know cell1 is in switch off state for energy saving or it is before cell splitting. If there are multiple cells that have the capability of cell splitting, eNB2 will not know which cell is the parent cell of cell2 and cell3, therefore, multiple HO preparation to cell2 and cell3 is not possible.

Observation 1: the cell relation of the parent cell/child cell needs to be informed to the neighbour eNBs to solve the problem of incoming handover failure and consequent re-establishment failure.
Option ii: use the same PCI to indicate the cell state. 

Only one cell can reuse the PCI of the parent cell. Then two cells will have different ECGI and the same PCI. To avoid the confusion of the eNB2, eNB1 can use the ECGI to indicate the cell relation of the parent cell and child cell. E.g. cell1 (PCI:10, ECGI:1), cell2(PCI:10, ECGI:2), cell3 (PCI15, ECGI:3). After eNB receives the cell relation, eNB2 will know the overall information of the cell situation in eNB1 and there is no ambiguity.
Observation 2: to cover both PCI reuse and PCI not reuse scenario, ECGI is used when notify the cell relation of parent cell and child cell.
B) AAS-based deployment changes impact on MRO
With above solution to solve problem A), MRO problem can be solved as well.

eNB1 notify the cell relation of cell1, cell2 and cell 3 to the eNB2. If cell1 is active, eNB maintain the handover parameters with cell1. When eNB2 receives the cell status change of the three cells, eNB2 save the transition state of the handover parameters with cell1 and recover those handover parameters to cell2 and cell3. Next time, after merging of cell2 and cell3, eNB2 save the transition state of the handover parameters with cell2 and cell3 and recover those handover parameters to cell1. 
Observation 3: one solution can be used for both problem A) and B).
Proposal 1: It is proposed to transmit the cell relation of the parent cell/child cell between eNBs. 
Proposal 2: To cover both PCI reuse and PCI not reuse scenario, ECGI is used when notify the cell relation of parent cell and child cell.
eNB Configuration Update procedure is to update application level configuration data needed for two eNBs to interoperate correctly over the X2 interface. So far, it is used to inform the occurred change already. It does not bring any issue if the procedure is enabled to inform the planed change in advance. The following information can be added to Served Cell Information.
	Cells created by cell splitting
	
	0..<maxnoofCells>
	
	
	–
	–

	>ECGI
	M
	
	9.2.14
	
	–
	–

	Cell ID of the merged cell
	O
	
	9.2.14
	ECGI of the cell by cell merging
	–
	–


The original cell i.e. cell1 can be included in the Served Cells To Modify IE including above new IEs. Cell2 and Cell3 are included in the Served Cells To Add IE. Therefore, the eNB2 will know cell1 will be split to cell2 and cell3 so as to make multiple HO preparation to avoid the failure or solve the MRO problem.
Proposal 3: eNB Configuration Update procedure is used to inform the AAS configuration change.
3   Conclusion
The paper discussed what information is necessary to solve the following two problems included in the WI and which procedure is appropriate for the indication.
A) Incoming handover failure and consequent re-establishment failure
B) AAS-based deployment changes impact on MRO

After discussion, we have the following observations and kindly ask to agree the proposals.

Observation 1: the cell relation of the parent cell/child cell needs to be informed to the neighbour eNBs to solve the problem of incoming handover failure and consequent re-establishment failure.
Observation 2: to cover both PCI reuse and PCI not reuse scenario, ECGI is used when notify the cell relation of parent cell and child cell.
Observation 3: one solution can be used for both problem A) and B).
Proposal 1: It is proposed to transmit the cell relation of the parent cell/child cell between eNBs. 

Proposal 2: To cover both PCI reuse and PCI not reuse scenario, ECGI is used when notify the cell relation of parent cell and child cell.
Proposal 3: eNB Configuration Update procedure is used to inform the AAS configuration change.
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