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Discussion
1 Introduction
At RAN #65, a SON WI for Rel.13 was approved [1], which is supposed to implement the conclusions of the SON Rel.12 SI (the AAS-related part). The WI applies to LTE, though may enable inter-RAT signaling. The objectives of the WI are:
· 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

· Make sure that mobility issues due to cell splitting/merging are avoided whenever possible

Note: the enhancements should not impact RRM mechanism.

This is based on following conclusions from the SI:

· Connection continuity within modified cell may be provided based on existing functionality; inter-eNB mobility requires inter-eNB coordination (prior to the planned change).
· AAS-based deployment changes impact MRO; the impact may be mitigated if inter-eNB coordination is enabled.
· 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.

· 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.
2 Discussion

2.1 Impact of the deployment change
The main impacts identified at the SI phase concerned the mobility issues which affects both the MRO process and handover failures occurring at the moment of the deployment change. Both of the problems can be addressed with a proper notification. Therefore, following the analyses made at the SI phase, RAN3 shall find a solution that allows for advanced preparation of the affected deployment area by informing neighbours about deployment change. This information exchange should fulfill following requirements:

Enable informing neighbours before the change is executed
This stems from the objective to avoid connection failures due to AAS reconfigurations. At the SI phase it was identified that incoming HOs may fail if the target cell is reconfigured at the same time as the HO is executed. Therefore, the source should have some time to prepare for the change (e.g. to start using multiple preparation).

Enable dynamic and flexible cell ID management

At the SI phase, it was discussed that there may be different schemes for cell Id management applied: PCI and ECGI may be reused for some cells, both IDs may be changed when the deployment changes or only PCI may be reused, while the ECGI is changed. Since cell Id management depends on the network and implementation, the signaling should not prevent operator from using any of the possible methods.

Enable inter-RAT support
Since the HO may come to LTE from other RAT, the neighbours on those RATs should also have a chance to be notified about upcoming deployment change. Therefore, appropriate signaling should also be designed for inter-RAT notification (deployment change at LTE, notification to other RATs).

Enable notification and negotiation of cell shaping

This requirement stems from the fact that AAS-based cell shaping may, in some scenarios, affect neighbor relations and might even require a matched action in some neighbor cells. Thus, cell shaping may also have impact on MRO and HO stability. Therefore, the notification should be enabled for cell shaping.

Furthermore, cell ID management may have impact on other functions. Therefore, possible enhancements to existing procedures that require cell ID information need to be considered, if such are identified.

2.2 Support for decision on AAS reconfigurations

The optimal AAS configuration depends on various factors, particularly on the traffic load and traffic distribution, but also on the changing interference situation resulting from the applied deployment change. Since the SI considered it possible that the reconfiguration may be triggered locally (at the eNB), it may be necessary to see if the node has all the information needed for optimal use of AAS feature.
For example, AAS mechanisms may be used for capacity enhancement. It should then be triggered by overload situations. However, load information alone might be not reliable as decision criterion and also the traffic distribution is needed as demonstrated in Figure 1 (example with cell splitting).
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Figure 2: Cell splitting benefit depends on traffic distribution

The load of the cell in question (the cell with the red dots) is identical for both cases, however the spatial distribution of the traffic is different: in Figure 2 a) cell splitting is beneficial since traffic can be shared between new cells; in Figure 2 b) cell splitting is useless, since inner sector would be unused. For situations as shown in case b) cell shaping might be more beneficial, but cell shaping affects the neighboring cells and therefore also the information of the traffic situation of the neighboring cells is needed. Figure 3 shows the situation of case b) including some neighboring cells (light green) and applies cell shaping so that the traffic hot spot is fully covered by extending of the yellow cell.
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Figure 3: Cell shaping affects neighboring cells
3 Conclusions

It is proposed to accept, as the scope of the work, following problems to resolve:

· The indication, according to the requirements in chapter 2.1, that can be sent to neighbours before a AAS reconfiguration is executed, should be enabled.

· Load information needs to be enhanced so that it can support decition on AAS reconfiguration.
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