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1. Introduction
In last RAN3 meeting, scenario and objective of SON for AAS application was discussed and agreed [1], and it is stated as follows: 
“The objective of SON for AAS task should be to evaluate whether SON mechanism could be beneficial to optimize inter-operability of AAS operations. Also, as part of the task, an evaluation should be performed of whether existing SON features need to be enhanced to handle the dynamic changes due to AAS activities”
[2] has provided and analyzed the problems incurred by AAS action. This contribution makes further analysis on the connection failure scenarios caused by AAS activity in the network, and provides some solutions to reduce the failure occurrence.  
2. Discussion
2.1. Connection failure due to cell splitting/merging
AAS can be used to implement cell splitting and merging by adjustment of beam pattern and configuration. Such adjustment incurs change of network deployment and topology, which needs to be evaluated further on the network performance.

2.1.1 Problem 1:  connection failure in the concerned cell
(a) UEs located in the shrinking/expanding cell

For the AAS action, there is a short transition period while adjusting antenna pattern and configuration in the base station. During such period, for the UEs located in the area of shrinking/expanding cell, their radio links may be lost due to the reconfiguration of beam pattern. If the transition period is shorter than T310, i.e. the radio transmission with new beam pattern becomes steady before T310 expiries, no RLFs would happen; otherwise, these UEs would detect RLFs.
(b) UEs located in the emerging cell

In case of cell splitting, for the UEs located in the area of emerging cell, after beam partition their serving cell changes, then the serving eNB should transfer their radio connection. Without additional information, the serving eNB normally could not exactly know which UEs locate in the area of emerging cell and which in the original cell, it cannot properly initiate handover for these UEs accordingly before cell splitting action. Consequently, RLFs would happen. 

(c) UEs located in the vanishing cell

In case of cell merging, the serving eNB can trigger handover for the UEs served by the vanished cell targeting toward the expanded cell before merging action. If the RF configuration transition period is shorter than T304, no failures would happen, otherwise HOFs would occur. On the other hand, if the serving eNB doesn’t trigger handover for these UEs before merging action, RLFs would inevitably happen.
2.1.2 Problem 2:  Incoming handover failures and reestablishment failures
In case of cell splitting, a handover preparation may be triggered by neigbhouring eNB before cell splitting and the target is the cell to be split. When the UE tries to access the target cell, the target had already been split into two sectors and the UE location is covered by the emerging cell but not the original. Then this handover would fail due to unsuccessful UL access. Soon the UE attempts to re-establish the connection in the emerging cell, it would fail due to lack of re-establishment information for this cell.

In case of cell merging, if a handover preparation was triggered before cell merging and target is the vanishing cell, the handover would also fail due to disappearance of target cell. Similarly, the connection re-establishment would fail due to absence of necessary re-establishment information.

2.2. Possible optimisation mechanism
It could be observed that the problems in section 2.1 could not be identified as HO too late, HO too early or HO to wrong cell, because they are not brought in by incorrect handover parameters setting in the concerned cells, but due to the network topology change caused by AAS configuration adjustment. As such the failures could not be resolved by current SON MRO mechanism. Thereafter, it is necessary to introduce new mechanism to resolve the abovementioned problems. 
For the problem 1, some solutions based on internal algorithm could be adopted to avoid the failures, for example, in case a) and c), the serving eNB can configure larger T310/T304 before splitting/merging action, and then RLF/HOF may not happen. In case b), the serving eNB can utilize positioning or 3D-MIMO technique to obtain each UE’s location or azimuth and elevation, and base on this information to choose appropriate UEs to trigger handover.

For the problem 2, i.e. incoming HOF and reestablishment failures, there are following potential solutions that could be considered to avoid such failures.

· Alt 1. The eNB controlling the cell to be split rejects any incoming handover requests targeting to the concerned cell. Consequently, the source eNB may instead try to handover to other candidate cells, if available. 

· Alt 2. The eNB controlling the cell to be split notify the neighbouring eNBs before AAS action. Thereafter, the neighbouring eNBs can forbid triggering handover to the concerned cell.

· Alt 3. The eNB controlling the cell to be split can notify neighbouring eNBs the emerging cell before AAS action, which could be used as the candidate reestablishment cell during handover preparation. 

3. Proposal
According to above analysis, we provide the following TP for the TR of this SI, and suggest:
Proposal : RAN3 discusses the abovementioned problems incurred by AAS activity and possible solutions, and agrees the following TP to be captured in the TR.
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Text Proposal
4.2. X1  Scenario X1

Problem description:

In case of cell splitting, during antenna pattern transition period, the radio links of the UEs located in the area of original cell may be lost before transmission with new pattern becoming steady. If the time duration is longer than T310, these UEs would detect RLFs. Moreover, since the serving eNB normally doesn’t know which UEs locate in the area of emerging cell and which in the original cell, it cannot properly initiate handover for the UEs located in the area of emerging cell accordingly before cell splitting action. Consequently, RLFs would happen.

In case of cell merging, the serving eNB may trigger handover for the UEs served by the vanishing cell before merging action. If the antenna pattern transition period is longer than T304, these UEs cannot make UL access, and then HOFs would happen. However, if the serving eNB doesn’t trigger handover for the UEs served by the vanishing cell before merging action, RLFs would happen.
Solution:

To reduce the occurrence of RLF/HOF, following alternatives can be considered

· Alt 1. The serving eNB can set larger T310/T304 for the served UEs before executing splitting/merging action.

· Alt 2. The serving eNB can choose appropriate UEs to trigger intra-eNB handover based on UE location obtained utilizing positioning or 3D-MIMO techniques.

4.2. X2  Scenario X2

Problem description:

In case of cell splitting, a handover preparation may be triggered before cell splitting where the target is the cell to be split. When the UE tries to access target cell which had already been split into two cells, and the UE location is covered by the emerging cell, the handover would fail due to unsuccessful UL access. Then the UE attempts to re-establish the connection in the emerging cell, it would fail due to lack of re-establishment information for this cell.

In case of cell merging, a handover preparation may be triggered before cell merging and target is the immerging cell. The handover would fail due to disappearance of target cell. Similarly, the connection re-establishment would also fail due to absence of necessary re-establishment information.
Solution:

To resolve the above problems, the following alternatives could be considered.

· Alt 1. The eNB controlling the cell to be split rejects any incoming handover requests targeting to the concerned cell. Consequently, the source eNB may instead try to handover to other candidate cells, if available. 
· Alt 2. The eNB controlling the cell to be split notify the neighbouring eNBs before AAS action. Thereafter, the neighbouring eNBs can forbid triggering handover to the concerned cell.

· Alt 3. The eNB controlling the cell to be split can notify neighbouring eNBs the emerging cell before AAS action, which could be used as the candidate reestablishment cell during handover preparation. 
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