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1. Introduction
In last RAN3 meeting, three different AAS scenarios, i.e. beamforming, cell shaping and cell splitting had been agreed by RAN3[1], and were captured in TR. With the introduction of these scenarios, it is suggested to consider whether there is problems related to existing SON features and whether some enhancements are needed.
This contribution makes analysis on the three different AAS scenarios and its impact on the SON function, then put forward some proposals for discussion in RAN3.
2. Discussion
2.1. Impact on existing SON of three different AAS operation 
(1)  Beam forming
Beamforming is a kind of UE specific RRM algorithm, which has no impact on cell specific SON features, e.g. MRO/MLB/ANR.

(2)  Cell shaping
Cell shaping may cause change of cell border (although main coverage unchanged), but the network topology maintains, thus the neighbouring relationships normally is not impacted. Due to the change of cell border, it is possible that last optimized handover triggers are not appropriate yet. Some UEs might be handed over too early or too late, i.e. MRO related problems arises. In this case the mobility parameters could be optimized gradually by the MRO algorithm. Since the time scale of cell shaping is medium or long (every several hours), the existing MRO mechanism itself, which is based on periodical data statistics, can handle the outcome of such operation.

 (3)  Cell splitting
After cell splitting, network topology is changed. In the eNB controlling the split cell, the MRO algorithm can initiate problem detection and counting for the new emerging cell based on the initial mobility setting, while mobility optimization for other cells could be kept unchanged.

In the neighbouring eNBs, part of established neighbour relationships might be changed accordingly, for example, new neighbouring cells emerge and some original neighbour relationships become unavailable, however majority of existing neighbour relationships are not impacted. For the new emerging neighbour relationship, similarly to the splitting eNB, MRO can launch failure detection and counting based on the initial parameter setting configured by OAM. For the disappeared neighbour relationships, the corresponding mobility parameters could be stored and be reused when network returns back original state by means of cell merging. However, the potential connection failures due to cell splitting/merging may need special care by MRO.
Observation 1: Existing MRO mechanism itself can basicly still apply to the AAS operations. Enhancement may be needed to handle the potential failures caused by cell splitting,.

2.2. Connection failure due to cell splitting/merging
Although cell splitting/merging demands no enhancement on existing MRO mechanism, it can bring forth connection failures, which are not related with improper mobility setting, but due to the change of network topology. They are investigated at below.

2.2.1 Problem 1:  connection failure in the concerned cell

i) 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.
ii) UEs located in the emerging cell

In case of cell splitting, for the UEs located in the area of emerging cell, after cell splitting, their serving cell changes, then these UE should be handed over to the new emerging cell. Without additional information, the serving eNB normally could not exactly know which UEs locate in the area of the emerging cell and which is in the original cell, it could not properly initiate handover procedure for all of these UEs accordingly before cell splitting action. Consequently, RLFs may happen. 

2.2.2 Problem 2:  Incoming handover failures and reestablishment failures
i) A handover preparation may be triggered by neigbhouring eNB before cell splitting, and the target is the cell that is to be splitted. When the UE tries to access the target cell, the target has already been split into two cells and it may happen that the UE located in the emerging cell but not the original one. 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 also fail due to lack of re-establishment information for this cell.

ii) 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.

Observation 2:  Cell splitting/merging can cause connection failures which should be resolved to avoid degrading network performance due to the AAS operation.
3. Proposal
This contribution first makes impact analysis on the existing MRO mechanism for three different type of AAS operation. Moreover, it also investigates the possible connection failures caused by cell splitting/merging. As a result, the following observation is concluded,
Observation 1: Existing MRO mechanism itself can basicly still apply to the AAS operations. Enhancement may be needed to handle the potential failures caused by cell splitting,.

Observation 2:  Cell splitting/merging can cause connection failures which should be resolved to avoid degrading network performance due to the AAS operation.

Then we suggest the proposal,
Proposal: RAN3 to capture the text proposal on connection failure problem caused by cell splitting/merging into TR37.822, and then studies solutions to resolve the failures caused by cell splitting/merging.
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4.2.x  Connection failures due to cell splitting/merging
Problem description:

a)  Radio link failures in the splitting/merging cell

Once the cell splitting is triggered, the serving cell of the UEs to be served by the newly emerging cell will change after AAS reconfiguration. Since the serving eNB normally doesn’t know exactly which UEs will be impacted, it cannot properly initiate handover for these UEs accordingly before cell splitting action. Consequently, these UEs may experience RLF.

In addition, in the case that the UEs served by the cell which PCI is unchanged before and after splitting/merging action, they may also experience RLF if the transition time is longer than the RLF detection timer, i.e. T310.

Moreover, once the cell splitting is triggered a large number of UEs may have to be in handover procedures. Therefore, it may result in high handover failure cases because of the inter-cell interference in the intra-frequency deployment.
b) Incoming handover failure and consequent re-establishment failure

Handover preparation may be triggered by neigbhouring eNB to the cell to be split/merged before cell splitting/merging action. When the UE tries to access the target cell, the target cell may have changed due to sector splitting/merging. This handover may fail due to unsuccessful UL 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.
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