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Decision/action requested

Discussion and agreement on the Coverage and Capacity architecture for Release 9
2
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3
Rationale

SA5 has described in Rel-8 the overall SON concepts and requirements in TS 32.500 [1]. The different SON solution architectures (Centralised SON, Distributed SON, and Hybrid SON) have been introduced by SA5 in TS 32.500 [1].

RAN3 has described the use case of SON for the Coverage and Capacity optimisation in TR 36.902 [2].
In this document we recall the principals of the centralised SON architecture and then discuss why it is the best option for this use-case.  The document concludes with a detailed proposal for Rel-9 work.
3.1 Centralised SON Architecture

The figure below (Figure 1) illustrates a centralised SON architecture in which we assume the central SON entity resides in the OAM system.  In the diagram we assume a System Context B in which the Itf-N is terminated at the network element (the eNB), but the following discussion is equally applicable to System Context A.  The differently coloured eNBs are from different vendors.


[image: image4.emf]
Figure 1: Centralised SON architecture

The figure below (Figure 2) illustrates a centralised SON functionality. 

[image: image2]
Figure 2: Centralised SON Functionality
· The Collect Statistics function gets performance measurements and sends PM data, e.g. radio measurements from the UE (RSRQ, RSRP), to Objective function in OAM.
· The Objective function is configured with optimization policies for the different cells of the network/sub-network and evaluates the PM data according to the optimization target and outputs a quality indicator of how well the system is optimized.
· The System Parameter Update function performs parameter optimization and inputs a new set of parameters into the real network to configure the system radio parameters in terms of e.g. antenna tilt angles, pilot power etc.
· Then the real network will collect new statistics to see if the effect was as planned or if a new re-optimisation is needed.
3.2 The reasons to choose a Centralised SON architecture for Coverage and Capacity Optimisation

Centralised SON architecture is adapted for Coverage and Capacity for the following main reasons:

· Better control and coordination among different cells: The Coverage and Capacity optimization should make decision through synthetic analysis of the performance and measurements of different cells, but also cluster and network areas. A centralised architecture controls an extensive area and the coordination between different cells is much easier and efficient than a distributed architecture, which optimisation algorithm only controls the eNB to eNB relation.
· Simple and clear centralised information: The centralised solution can be simply based on CM and PM (possibly also on FM). The simple master-slave/client-server principle, gathering all required information centrally for a multi-vendor environment provides a simple and clear functional division between OAM and NE.
· Single vs. multiple algorithm instances: Coverage and Capacity Optimisation algorithms take benefit of the monitoring process and are similar to control algorithms in their principle of a) analyzing input data b) producing an optimised delta configuration c) again go back to a). It is simpler to implement a robustly converging optimisation in a single algorithm instance, than distributing the functionality across many different algorithm instances. 

· Simple interfaces and better inter-operability: For the Distributed SON, the peer-to-peer relationship between eNBs increases the need to specify a complex interface details (e.g., extend X2 interface). In order to have multi-vendor interoperability, reactions to signalling indications must be specified, in addition to criteria for when to signal those indications. The signalling load would be too much for a distributed Coverage and Capacity optimisation solution. A Distributed SON solution for Coverage and Capacity may lead to network instability due to local decision based on previous release node and interface. Even if X2 may be improved to guaranty a reliability of the global cluster or network coverage and capacity solution, the robustness should be difficult to be guaranteed with different release of the Node and the Interface. A simple unique interface for each node and central algorithm simplify the nodes multi-vendor, multi-release issues.
· Simple other tool cooperation: To take benefits of existing methodologies, algorithms, and tools, like the cell planning tools, it seems to be common to integrate theses tools to a Central SON entity. The tools cooperation or integration is easier for a central point instead of distributed system. 
For all theses previous reasons we have strong preference on a centralised approach for Coverage and Capacity SON use case. 
4 Conclusion
Based on the above discussion a centralised Coverage and Capacity optimisation SON architecture will be the easiest to design and implement. 
We support a centralized SON architecture solution for coverage and capacity optimisation in Rel-9. The current SA5 scope shall be developed in this direction, where optimization algorithm should be executed in the OAM domain. 
However we do not preclude any beneficial RAN development based on centralized SON architecture which may reduce the interference or give a control of the cell edge performance or save some drive test. According to centralized SON architecture for Coverage and Capacity (localisation of the Decision Making Intelligence in a central place) we prefer an OAM visibility of theses enhancement as early as possible.
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