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1. Introduction
In the last RAN plenary meeting, the new work item on SON for AAS-based deployments was approved [1]. The objective of this work item was denoted as below:
	The work item applies to AAS-based deployment changes in LTE and shall address following objectives:

· Adapt the existing SON procedures (e.g. MRO) to dynamic deployment changes 

· Enable support for automatic AAS-based cell splitting/merging

· Identify and enable transferring, if needed, of the information required to optimise the splitting/merging triggering

· Identify and enable transferring of the information required to reduce intra LTE and inter RAT mobility issues due to cell splitting/merging

Note: the enhancements should not impact RRM mechanism.


In this contribution, we focus on intra LTE mobility issues due to cell splitting/merging and provide our view for potential issue which may be caused during handover.
2. Discussion

In Rel.12 SON study item, SON for AAS-based deployments, which is based on the scenario where high traffic demand from high density of UEs is assumed, was discussed. For cell splitting considered as one of AAS techniques, among connection failures due to cell splitting/merging, the following problem is described in [2]:

	b)
Incoming handover failure and consequent re-establishment failure

Handover preparation may be triggered by a neighbouring eNB to the cell to be split/merged before the cell splitting/merging action. When the UE tries to access the target cell, the target cell may have changed due to cell splitting/merging. This handover may fail due to unsuccessful access. Soon the UE attempts to re-establish the connection in the best cell, it would fail due to lack of re-establishment information for this cell.


Following solution has been identified for the above problem [2]:
	If a handover has been triggered (measurement event reported) before deployment change of the target cell and the handover execution (RRCConnectionReconfig + RACH attempt) occurs after the deployment change, the handover and consequent RRC reestablishment may fail. In order to minimise the risk of preparing a HO to a non-existing cell and guarantee the success of consequent RRC reestablishment, the neighbour may be notified about the deployment change in advance. Therefore the solution for (b) is:
4. With the pre-condition that cell splitting / cell merging is under the supervision and validation of OAM, the neighbour eNBs of the eNB controlling the cell to be split / merged are notified about the planned deployment change in advance. There are two options for the notification: 

a.
Direct notification: X2 message is used to inform neighbours about the cell split/merge

b.
Notification by OAM: OAM can inform neighbour eNBs about the split/merge.


It is assumed that the eNB controlling the cell to be split/merged uses direct notification to notify neighbour eNBs about the cell split/merge. We consider the case that it decides to split/merge its cell but does not send direct notification to neighbour eNBs yet while a neighbour eNB triggers a handover to it as illustrated in Figure 1. In this figure, eNB1 and eNB2 stand for the eNB controlling the cell to be split/merged and a neighbour eNB which triggers a handover respectively.
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Figure 1. Example of handover failure due to the cell split/merge

In Figure 1, after eNB1 decides to split/merge its cell, it sends direct notification to eNB2 to inform about the deployment change in advance. Also, it sends HANDOVER REQUEST ACKNOWLEDGE message to eNB2 as response. Then, the handover execution (RRCConnectionReconfig + RACH attempt) occurs after the cell of eNB1 is split/merged, a handover may fail. eNB2 does not know which one of messages transmitted by eNB1 is received first. If it receives direct notification, and then HANDOVER REQUEST ACKNOWLEDGE message, a handover is not stopped because HANDOVER REQEUST ACKNOWLEDGE message is received. Though the receiving order of two messages is changed, a handover is preceded. After all, the UE served by eNB2 cannot avoid handover failure.
In order to solve the above problem, one example, we may consider the usage of handover reject to prevent handover failure. If the eNB controlling the cell to be split/merged decides to split/merge its cell but does not send direct notification yet while a neighbour eNB triggers a handover, since it is aware of split/merge of its cell, it can send HANDOVER PREPARATION FAILURE message to indicate that handover is rejected due to the cell split/merge. A neighbour eNB which receives failure message stops a handover, and then, based on direct notification received, new handover may trigger.
Proposal: In case the eNB controlling the cell to be split/merged decides to split/merge its cell but does not send direct notification yet while a neighbour eNB triggers a handover, it is proposed to consider the usage of handover reject to prevent handover failure.

3. Conclusion
In this contribution, we provided our views on potential issue which may be caused during handover due to the cell split/merge. The following proposals are kindly suggested to RAN3:
Proposal: In case the eNB controlling the cell to be split/merged decides to split/merge its cell but does not send direct notification yet while a neighbour eNB triggers a handover, it is proposed to consider the usage of handover reject to prevent handover failure.
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