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1   Introduction
In RAN3#79, SON for AAS was discussed. This document describes the impact on MRO of frequently changing the coverage and outlines possible solutions to reduce this impact. 
2   Background
We see two main classes of how AAS can be used:
· Cell splitting/merging, or more general – cases where the coverage of reference signals and common channels are modified 

· Beamforming for groups or individual users, where the basic coverage for reference signals and common channels are preserved.

It was discussed during last meeting whether  it is reasonable to wait for the outcome form the discussion in other groups to determine which of these AAS methods provides the best solution from performance point of view and hence will be most likely to be used in real systems. But we believe that modification of cell coverage is an emerging trend and we see that it is also discussed in ES (compensation case). There is currently nothing in the specifications preventing operators to frequently modify the coverage and we cannot preclude that an operator decides to use these frequent coverage changes. Therefore we think it is important to study the impact and possible ways to limit the impact on existing functionalities in multi vendor scenarios. 
3   Discussion

SON is used to allow automatic adjustment of parameters. This improves system capacity and reduces manual intervention. One example of SON is MRO. MRO is used to optimise mobility parameters to reduce call drops while keeping the amount of handovers at a reasonable rate. This optimisation is normally assumed to be done for a static coverage scenario, or at least a scenario with infrequent changes to the coverage. 

If we introduce the scenario where we change the coverage dynamically for example when adaptive antenna systems (AAS) allow cells to shrink if needed for capacity reasons, this may have an impact on existing SON solutions since this would result in quick and frequent changes to the coverage of the cells.

The main problem that we can see is that the neighbour cells will not be aware that the coverage was modified. Hence, the SON functions will slowly try to adjust to the new scenario. MRO is for example often considered as a function using statistics for a long period of time to make decisions on parameter adjustments. We could also foresee different modes of operations where MRO is more frequently optimising the parameters at an early deployment, but where the changes are less frequent after this optimisation has been running for a while. 
Therefore, we believe that it would be beneficial if neighbouring cells can be made aware of any changes to coverage. In addition to this, we believe that it would be beneficial if neighbour cells could also receive some information to guide the neighbours on how the coverage was adjusted in order to speed up the optimisation after the change.

4   Possible solutions
In this section we list the possible solutions to reduce the impact of frequent changes of coverage. The following solutions were identified:
1)  Itf-n/s solution – In this solution, OAM is responsible for re-configuring neighbour cells when the coverage is changed for a cell. A centralized (in OAM) controlled solution is already possible today, since OAM is able to send any configuration to the involved eNBs. Hence OAM can reconfigure all involved cells. A possible extension is to allow for eNB to send the current result of the optimization of MRO to OAM, so that OAM can restore this state the next time the configuration is selected without the need to start optimization from scratch. The impact on RAN3 would be limited to an OAM requirement to send for example the current value of the handover trigger to OAM.
2) X2 solution – based on a stored state - In this solution, the eNBs exchange a simple indicator when the coverage is modified. By informing the neighbour which configuration is used, this eNB can store the current optimization state, and retrieve any previously stored optimization state valid for the new configuration. 
3) X2 Solution - based on exchanging RF parameters – In this solution the cell exchange information related to RF parameters, such as output power and tilt. The receiving eNB can use this to retrieve a previous optimisation state as discussed above, but also to predict the impact on the coverage and thereby the impact on the mobility parameters. So it is similar to solution (2) but with the additional possibility to predict the impact of a change.

5   Conclusion / Proposals
We suggest that the problem and the three identified solutions are used as a basis for further discussions.
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