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1   Introduction
The discussion in RAN3#85bis meeting confirmed that the main goal of the WI is to enable notification to a neighbour cell, if needed, (intra- and inter-RAT) concerning the change of deployment [1]. And in RAN3#86 meeting, the following Open Issues were identified for further discussion [2]:
· The need for providing the information about the planned change before the reconfiguration
· The way to inform the neighbour about planned/possible configurations
· The need to enhance the existing eNB configuration update which may be delivered after a change with additional information about the change
In this contribution, we discuss the listed open issues in case of intra-LTE.

2   Discussion
2.1   Necessity of indication in advance 
As discussed in last meeting, the identified issues that require to be further studied are:

1) Incoming handover failure and consequent re-establishment failure

2) AAS-based deployment changes impact on MRO

To resolve the issue #1, the neighbor eNBs need be notified about the planned deployment change in advance. The severity of this problem depends a lot on the time it takes to reconfigure the eNB. The scenario is as follows:

T1: eNB decides to reconfigure cells

T2: eNB finishes the reconfiguration and informs the neighbours
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Figure 1: AAS-based cell splitting
Incoming handovers before T1 or after T2 will not cause any problem, but incoming handovers between these times may be problematic, since the configuration in the target may have changed.  If the time between T1 and T2 is large, this will have a large impact on performance, while if the time is short it can be seen as negligible. 

The solution that has been discussed is to include the re-establishment info for the new configuration, which would enable a successful re-establishment. As shown in the figure 1, eNB1 applies a cell AAS configuration change and splits Cell1, with PCI1 and ECGI1, into Cell2, with PCI1 and ECGI2, and Cell3, with PCI3 and ECGI3. And Cell 5 is the neighbour of cell1 which is controlled by eNB2. At T1 point, eNB2 triggered a handover preparation of the UE1 or UE2 to the undergoing change Cell1. If eNB2 is not informed of such AAS configuration change information in advance, the handover may fail due to unsuccessful access to inactive Cell1 and the subsequently re-establishment would fail as well due to lack of re-establishment information for the new Cells, Cell2 or Cell3. 
However, there is another possible solution would be to let the source cell always include the re-establishment information for all possible configurations. This will require some additional processing. Moreover, the cost of the information is not a big issue, considering the reconfiguration being on a long term time scale (every 1h or more seldom – few times a day). Therefore, the benefit from notification in advance is trivial, and there is no need to send notification of AAS-based reconfiguration before cell splitting/merging. Then, there is no need to discuss the way to inform the neighbour about planned/possible configurations based on this conclusion.

Proposal 1: eNB sending notification of AAS-based reconfiguration before cell splitting/merging is not needed, if the source cell always including the re-establishment information for all possible configurations.
2.2   Necessity of the existing eNB configuration update enhancement
In case of mobility parameters being set on a per cell basis, the indication of an AAS deployment change may be needed to achieve relative accurate statistics of mobility parameters KPI, and achieve desirable performance of mobility parameter optimization. This is relevant to the issue #2 in section 2.1. Then the question is whether it is enough to just reuse the existing ENB CONFIGURATION UPDATE message. Is there any benefit worth enhancing the message? The analysis is provided in the following:
There are some possible approaches of how to notify the AAS deployment reconfiguration after change:
· Approach 1: Notification based on cell IDs;

· Approach 2: Notification based on Configuration IDs;
· Approach 3: 
A combination: use legacy and use an integer for the MRO part
Approach 1:
 In approach1, Notification based on cell IDs indicates each cell deployment type characterized with own set of cell IDs. This owns two options:
· Option 1a: Reusing the IE for energy saving in the ENB CONFIGURATION UPDATE message to indicate the status of the cell, and adding a new IE to indicate change reason. 
Since in AAS reconfiguration, a PCI confusion is introduced, and if eNB2 having no idea about this, the other node may be confused or try to start some efforts to remove the confusion, e.g. initiate ANR procedure. Thus, an indication to distinguish between energy saving and AAS is needed. As shown in the figure, in this option, at T2 point, eNB1 indicates to eNB2 the cell state information of cell1, cell2 and cell3, that is, cell 1 is deactivation and cell2/cell 3 are activation. And an indication of enumerated type to indicate the change is for AAS-based reconfiguration.
· Option 1b: Enhancing ENB CONFIGURATION UPDATE message, notification based on information about cell relations.
As shown in the figure, in this option, at T2 point, eNB1 indicates to eNB2 the cell state information of cell1, cell2 and cell3, that is, Cell 1 is substituted by Cell 2 and Cell 3.
Since both options are characterize the cell status by cell IDs, they can only work for the case of cell splitting/ merging. In case of cell shaping, the solutions are not applied, unless the information of coverage is included.
Approach 2:
In approach 2, the OAM controlled split/merge triggering, and the OAM configures all possible AAS-based deployment configurations with configuration index to the serving eNB and neighbour eNBs. After the AAS eNB has actualized a split/merge procedure, the OAM notified relevant eNBs by configuration index. As shown in the figure, at T2 point, all relevant eNBs are notified of a corresponding configuration index by the OAM. However, it is better to avoid imposing the requirement to send coordinated OAM to all relevant eNBs.
Approach 3: 
In approach 3, a new AAS indication IE is added into the ENB CONFIGURATION UPDATE message. Firstly, this AAS indication is aiming to indicate the cell status change is caused by AAS-based reconfiguration. Secondly, in cell shaping scenario, there is no eCGI change, causing the MRO has no idea that the coverage changed immediately. This renders that the MRO has to take a long and slow optimization procedure to adjust the configuration to the new status. Hence, the AAS indication can also indicate different coverage options of the cells, which will be adopted for the MRO, without requirement that relevant eNBs are connected to the OAM configuration. Based on the analysis, the AAS indication can be an integer value, e.g. 0 corresponds to cell deactivated, 1 corresponds to cell activated, 2 corresponds to cell coverage value #1, 2 corresponds to cell coverage value #2, … and the specific value of cell coverage can be pre-configured by OAM or fixed in the protocol.
The table summarizes the above approaches:
	Approaches
	Benefits
	Drawbacks

	1a
	· indicate the status of the cell and the change reason
· to avoid the other node may be confused or try to start some efforts to remove the confusion
	· No idea of cell coverage change

	1b
	· Neighbour eNBs can know the unambiguous relations of target cells and change reason 
	· No idea of cell coverage change

	2
	· Signalling is simple, only indicating a index per eNB;
· Indicate the status of the cell and the coverage change
	· It requires coherently configures all neighbour eNB. The problem is that we have one-to-many configurations. Thus, to configure one eNB, the others are also need to be configured in a coordinated way.

	3
	· No requirement that the OAM configures the AAS-based deployment configuration to all relevant eNBs;
· indicate the status of the cell , change reason and the coverage change
· to avoid the other node confused or trying to start some efforts to remove the confusion
· to avoid the MRO taking a long and slow optimization procedure to adjust the configuration to the new status
	


Based on above analysis, approach 3) obviously outperforms all other approaches. It can avoid the other node confused or trying to start some efforts to remove the confusion, and avoid the MRO taking a long and slow optimization procedure to adjust the configuration to the new status, while no imposing the requirement that the OAM coherently configures the AAS-based deployment configuration to all relevant eNBs.
Another question is whether the above AAS indication needs to be transmitted in X2 setup procedure. Considering it is not necessary to exchange configurations that may never be used, it is preferred to just enhance the X2 Configuration Update and not X2 setup messages. These will also simply the specification modification. Moreover, the other eNB will be able to be aware of which configurations are typically used and can use this information to decide to include which kind of re-establishment info during handover. 
Proposal 2: it is preferred to transmit the AAS indication in the ENB CONFIGURATION UPDATE message to indicate the AAS-based configuration of a served cell.
3   Conclusions
Proposal 1: eNB sending notification of AAS-based reconfiguration before cell splitting/merging is not needed, if the source cell always including the re-establishment information for all possible configurations.
 Proposal 2: it is preferred to transmit the AAS indication in the ENB CONFIGURATION UPDATE message to indicate the AAS-based configuration of a served cell.

And the corresponding CR was provided in [3] .
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