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1 Introduction 

In the last RAN3 meeting, it was brought up the issue related to the architecture of the SON i.e. where the SON functionality is located and more in general whether a centralized or distributed SON architecture is needed.
However the location of the SON functionality depends strongly on the measurement use cases and whether a collection of statistics from other nodes is needed for this particular use case.

This contribution aims at identifying different use cases and clarifying for each proposed use case the SON functionality location.
2 Background
SON Objective/Drivers
· Improve operability (reduce operational costs) by increasing the usage of self organising functionality in next generation network.
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Figure 1
SON in LTE specification:

The SON (self –configuration and self Optimization processes) concept has been captured in stage 2 specification [1].
However, the architecture of logical self-configuration/optimization functionality is still FFS.
3  Discussion

As mentioned above, the architecture of the SON has not been decided yet. Furthermore, in the last RAN3 meeting some discussion was triggered on the SON location in relation to some SON use cases (e.g. neighbouring cell optimization list).
In the following paragraphs, relation of SON location and KPI use cases is reported. Please, note that self-configuration use cases (i.e. during pre-operational state) have not been taken into account for the SON Architecture design. 

3.1 Performance Measurements, KPI and SON Architecture

Performance Measurements (PM) in a certain RAN provides comprehensive information on the efficient use of existing infrastructure, allowing powerful performance analysis and generation of performance-related post-processing statistics for KPI evaluation. In UTRAN:

· Performance Measurements is collected and recorded by the Network Elements and transferred to the Element manager;
· Key Performance Indicators (KPI) are then obtained from Performance Measurements in the Element Manager in order to have indications on the network behavior and plan related interventions

KPIs support different areas/use cases of analysis and intervention on the network, as outlined in the Figure 2. Some KPI use cases are listed below:
1) Operation and maintenance

· These measurements are needed e.g. to detect any QoS degradation, resources bottlenecks and faults in their network. The operator should then further investigates and plan proper actions/intervention accordingly.
2) Network planning

· Used to measure the traffic demand on a network element and thus to verify the assumption made during planning activity on the traffic model. Network topology and Element Network configuration/dimensioning may change accordingly.
3) Network Optimization

· Used to improve the QoS and GoS (Grade of Service) while saving OPEX and CAPEX
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Figure 2
3.2 SON Architecture
As mentioned in the introduction, SON Architecture strongly depends on the measurement use cases.

Below a possible functional split of SON is proposed.
O&M related use cases
Most of the Performance Measurements needed for O&M related cases are to be reported to the Element Manager since they may require the intervention of technical personnel. 
As highlighted in figure 2, some use cases may be:

· Q0S monitoring which may be done by monitoring UE related procedure (success/failure rate). In case of a detection of a degradation of QoS, some further investigation is needed by technical personnel. As a consequence, detection of Q0S degradation may be done locally but some interaction is needed with the Element Manager once the QoS degradation has been detected;
· Capacity monitoring needed to detect resources bottleneck and allows the operators to act before the resources are exhausted. As a consequence, detection of bottlenecks may be done locally but some interaction is needed with the element Manager once the resource bottleneck has been detected;
· Troubleshooting which is needed to detect faults in the network. However the Performance Measurements may not be sufficient to detect fault localization and some further tools/investigation may be needed. These PM needs to be reported at the Element Manager.
Network Planning use cases
These measurement are needed to verify the traffic model used during the planning phase. Depending on the action taken upon this verification, a local or centralized SON is needed i.e. 

· If used to change the Network topology than a centralized SON functionality may be needed;
· If used to re-dimension the network element, a local SON may be used. 
Optimization use cases
QoS and GoS Improvements aims at improving the network services without need of network extension. This is done by observing appropriate measurements from which the current status for the GoS and QoS may be obtained and outputting new configuration parameters.
If the parameters to optimize are cell related parameters and a local analysis is needed for the optimization, a local SON functionality may be used for this purpose (e.g. HO related parameters, cell selection parameters, CPICH).

However, it is worth noting that there may be cases where even for some cell related parameters optimization, analysis of joint Performance Measurements and an extension of the study area are needed. In these cases the SON location need to be carefully studied.
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Figure 3
4 Conclusion

In this contribution we had identified some possible use cases of SON and proposed a SON functional split according to them. It is proposed to discuss this paper and agree on the SON architecture principle. 
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