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1 Introduction and Abstract

Different contributions in RAN and SA, also the agenda of this meeting uses the term architecture in the context of SON (Self Optimizing Networks). This discussion document is intended to discuss the use of term architecture in relationship to SON, and is aiming to develop on a common understanding among the TSG’s on SON activities and the architecture definition.

2 Discussion

Architecture definition as in the Merriam-Webster Dictionary is:

· a unifying or coherent form or structure 

We use the term architecture to describe the elements of a mobile radio and core network, and the way these are interacting together. 

Especially in TSG RAN, it cannot be repeated often enough that stage 3 work is aiming at specifying physical interfaces, whereas the nodes in between which these physical interfaces are specified are of logical nature; this often results in the term “logical” architecture.

Note: 
A good example from the past was the discussion of the functional split between core and radio for LTE/EPC during the definition of the overall architecture. Finally, each logical node represented a set of functions realised within that node. The definition of the protocol functions consequently followed that definition.  

Thus an architecture is present for LTE, and the question is how far SON does require a new architecture of the entire LTE system, a modification of the existing architecture, or the presence of an over/underplayed architectural concept.

To analyze this we have to look on SON and the needs we can identify. SON operations are characterized by optimizing a mobile radio network without or with limited human interaction. The requirements are described as SON use cases in [1][2].

Looking to the different use cases, we can see several dimensions to achieve the wanted results. One dimension is the relationship to known functions like O&M functions or RRM functions. This is encompassing two extremes how we have functions implemented today. The one end is more offline oriented optimization of parameters in the O&M, whereas the other end is in the RRM, dealing with autonomous functions working almost in real time. The time horizon can be defined in such a form, that RRM acts on individual users, connections and radio resources in general  with fast timescales, whereas SON acts on statistics and with slower timescales. Amongst others, it controls parameters of RRM functions. Execution times of SON functions will never be faster than a second, but will typically span from many tenths up to several hundreds of seconds. 

The individual SON function may reside in a central entity or is distributed among several entities, which may also differ the way how far the individual entities operate with same power of control or how far one entity within a cluster of entities bear a master control function. Thus, SON functions can be implemented depending on their needs in very heterogeneous manner, and an architecture according to the previous definition is not visible.

The character of the SON functions is that all these functions can be treated and designed as self-containing features. SON can be seen as big basket which encompasses all these functions. Major purpose of this basket is to help in the interdependency of the different SON features which are contributing to solve the use case requirements.

To fulfill the SON requirements, functions have to be developed which may bear their roots more in the RRM or the O&M domain. A single use case can profit from different functions, e.g. load balancing by a TX power optimization function and a HO parameter optimization function. In turn such a function can contribute to more than one use case, e.g. a TX power optimization function to the Coverage and Capacity optimization use case and Load balancing use case.

We can build a matrix composed out of SON use cases and individual SON related functionalities, which can contribute to one or more use case. The functions may stem from principles known for RRM or O&M, but are customized to deliver the wanted result. Following this philosophies the location of the functionalities may be as diverse as the system elements which are hosting the parental functions. More interesting is the aspect that a single function can serve for more than one use case, but a functional solution optimizing one use case may take impact on another use case, even a negative impact. Thus different network elements need the knowledge of activated functions in the context of SON (or RRM or O&M), and the actual parameter settings, to organize a useful operation. Given the fact that we have already today functions implemented in different network elements, according to their needs, being more real time oriented and distributed, or offline oriented and central managed, we have a given architecture. To enable the new functions we have to take care that the existing network elements can deal with the intended functions, and can exchange the needed parameter information between each other. There is no obvious need to relate SON related functions to a single network element or a network element family. SON functions are somewhat wanderers between the worlds, but will not necessarily need an own unique architecture to be managed. As previously mentioned SON is more a basket in which enhancements of functions to be placed, to contribute to an optimization of one or more use cases. 

3 Summary and Proposal

SON features are a heterogeneous set of functions, intended to solve the requirements as described in the use case documents. The SON features will have an interdependency in their parameters and the thresholds, but will not show any coherent form or structure. Depending on the roots of the SON features we will see very differing places the features get implemented in a given architecture.

Therefore it is proposed to avoid the term “SON architecture” in discussion of SON solution sets, because a SON architecture as such will not exist. But there will be an architectural solution of each identified SON function. So far, we have not seen SON function which changes the basic E-UTRAN architecture. 

The characters of SON solutions are influenced by the target network element to execute the respective SON function. Radio related SON solutions shall therefore be under control of the RAN group, especially when UE measurements are involved. 
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