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1   Introduction
The WID on SON for AAS was approved in RAN#65[1]. This work is a continuation of the previous TR [2]. Background

The conclusions of [2] and the justification for [1] are:

1)
Any work impacting RRM mechanism shall be consulted with appropriate WGs, e.g. RAN2.

2)
Connection continuity within modified cell may be provided based on existing functionality; inter-eNB mobility requires inter-eNB coordination (prior to the planned change).

3)
AAS-based deployment changes impact MRO; the impact may be mitigated if inter-eNB coordination is enabled.

4)
There are benefits of re-using the PCI, but this requires a solution to avoid possible PCI/ECGI ambiguity creating inter-RAT mobility problems and problems with RLF indication.

5)
The explicit indicator can be sent before AAS reconfiguration is executed and, therefore, can resolve both problems related to SON for AAS-based deployments. Thus, it is considered to be the most appropriate solution.
The objective of [1] is:

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

In this paper we discuss the scope of the new WI, reiterate the discussions from the SI and propose a way forward for actions needed in the WI.

2   Discussion
2.1   OAM impact
First, we believe that it would be appropriate to re-iterate the assumptions for the OAM configurations for cell splitting in [2]:

The process of cell splitting should be carried out in a controlled and preconfigured way, i.e. by selecting splitting configurations that have been validated in terms of coverage at OAM level. According to network load and users service type and requirements in the considered geographic areas, OAM can define whether a cell splitting is necessary or not.

We believe that we need to further clarify this configuration and send an LS to SA5 to inform them about the need for OAM to define a set of multiple configurations. 
Open issue 1.1: Clarify the definition of configuration needed by OAM and align this with SA5
2.2   MRO impact and mobility failures
The impact of AAS techniques are that the coverage of the cell (the area covered by common reference and broadcast signals) is modified. This has an impact on mobility in different ways:

- The optimal point for mobility to/from neighbour cells may change

- New neighbouring cell relations may be introduced and old neighbouring cell relations may become obsolete.

When looking at the conclusions of [2], we believe it is important to start addressing the conclusion in bullet 5, where it is agreed that the most appropriate solution is to introduce an explicit indicator which is sent before the modification of cell coverage is executed. This information is valuable for reducing failures from incoming handovers for reducing impact on MRO. We can see the following open issues

Open issue 2.1: What kind of information is required to be exchanged? Is it enough to send a simple indicator (integer) or do we need information that describes the change (e.g. power level, direction, coverage, …)

Open issue 2.2: Do we need to align the configuration by OAM and the indication sent over X2, e.g. so that the indicator reference one of the multiple configurations? This would enable OAM to configure different parameters (e.g. no HO) depending on the configuration used in the neighbour cells.
Open issue 2.3: How accurately in time do we need to specify this change, e.g. is it enough to say that this is sent in advance, or do we also need to provide an approximate time between sending the message and executing the change.

2.3   ECGI/PCI ambiguity

As discussed in bullet 4 of the conclusions [2], it may be beneficial to re-use the PCI after the cell reconfiguration but that this may cause ECGI/PCI ambiguities. The underlying assumption here is that a new ECGI is used, to reduce the impact outside RAN (e.g. MDT, positioning) when the coverage of the cell changes a lot (e.g. cell splitting) rather than minor modifications of the cells coverage. Since the network assumes a rather static mapping between ECGI and PCI, any dynamic change to this relationship may cause problems in the network. Examples of this are:

· For RLF indication, the UE will provide the last serving PCI at RRC re-establishment and the re-establishment eNB will need to route this to the last serving cell using the ECGI. 

· For mobility into an LTE cell, the UE will measure and report the PCI and the receiving node (RNC, BSC or eNB) will need to map this into an ECGI in order to prepare the handover to this LTE cell.

For intra LTE (RLF reporting) it may be enough to re-use the eNB configuration update over X2 and indicate which of the possible cells (where some cells share the same PCI but use different ECGI) are active (by signalling that the others are dormant) similar to what is done for energy saving. This would be in line with the current usage and may require no update of the information exchanged. But depending on how it is defined, also the indicator discussed in the previous section may be used to resolve this. 
But for inter RAT, an enhancement is needed. 
We can see the following open issues:

Open issue 3.1: Can the existing ES signalling in eNB configuration update over X2 be re-used to resolve ambiguities. Will the indicator discussed in the previous section be able to resolve this? 
Open issue 3.2: Is there a need for a similar mechanism over S1? 
Open issue 3.3: How do we solve this for inter RAT scenarios? One possibility is to extend the RIM signalling.
3   Conclusion / Proposals
In this contribution, we analyses the scope of the new work item and propose a list of open issues that should be studied. 
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