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Introduction

This contribution follows up on Ericsson's contribution S1-083086 presented at SA1 #42. It discusses the relation between Information Models and Data Models in UDC. It also provides clarifications on the topic that should be subject to standardization and those that should be left of standardization at this point in time. It therefore resolves a couple of Editor's Notes in the TR.
Discussion

An Information Model denotes an abstract, formal representation of entity types, including their properties and relationships, the operations (e.g. read, write…) that can be performed on them, rules and constrains. Any information model can be extended by means of specialization. We can see the Information Models as the common language needed by all applications. 

It is core to UDC to develop a common Information Model that can be used as the baseline for agreement of what are the entity types and how they are related among them (kind of relation, cardinality and rules).  TR 3GPP 22.985 correctly names this as the Common Baseline Information Model, presumably because it is the common minimum denominator that describes the basic entities. For example, it is envisioned that the common baseline information model will describe the existence of concepts such as identifiers in the network (the private and public user identities), network addresses (S-CSCF addresses, HSS addresses), persons (subscribers), service providers, consumer of the service (person or equipment), etc.
The Common Baseline Information Model requires extensions to accommodate all usages for every application. This is achieved by specializing the Common Baseline Information Model. A Specialized Information Model describes the specific relationships between the information in a given particular case.  The Specialized Information Model takes into account the specific applications, the functionality included and the relevant business information. The relation is shown in the Figure below.
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If we continue to a lower lever of abstraction, an implementation of the Specialized Information Model brings for a particular application brings an Application Data Model View. This includes implementation and protocol-specific details, e.g. maping managed objects onto lower-level protocol constructs. It also includes all the specific data that are required by an application. Since a single Specialized Information Model is able to serve a number of applications, several Application Data Model Views are possible (one per application).
The collection of all the data managed by all applications conform the Consolidated Data Model. The Consolidated Data Model is also an implementation of the Specialized Data Model. This Consolidated Data Model is what gets implemented in the database, and serves to every application. Applications, though, only see a portion of the Consolidated Data Model, as we indicated earlier, in particular, the data that is required by the application. Thus, applications deal with Application Data Model View.
From the point of view of standardization in 3GPP, as a minimum, the Baseline Information Model must be standardized. If we assume that most databases implement technologies to accommodate the data according to several data models, then there is no need to further standardize the Specialized Information Model, the Application Data Model Views, or the Consolidated Data Model. 

This contribution proposes 3GPP to agree on the basis that only the Baseline Information Model is standardized as part of the UDC work.

Proposed Changes

5.4.0
Introduction to User Data Modelling

An Information Model denotes an abstract, formal representation of entity types, including their properties and relationships, the operations (e.g. read, write…) that can be performed on them, and related rules and constrains. In the information model, entities might have network topology relationship with each other.
The Common Baseline Information Model does not define the models that are associated with each application and that are under their responsibility. 
In Figure 1, we start from a Common Baseline Information Model. It is the subject of 3GPP to standardize a Common Baseline Information Model for telecommunication applications.

Operators can further extend the Common Baseline Information Model by means of specialization. A Specialized Information Model describes the specific relationships between the information in a given particular case.  The Specialized Information Model takes into account the specific applications, the functionality included and the relevant business information. A Specialized Information Model is operator specific and it shall not be standardized by 3GPP.
[image: image2.jpg]



Figure 1: Information Model versus Data Model
The implementation of the Specialized Information Model for a given application leads to an Application Data Model View. This includes implementation and protocol-specific details, e.g. mapping managed objects onto lower-level protocol constructs. It also includes all the specific data that are required by an application. 
An Application Data Model View is created also for security and authorization purposes, i.e. to keep applications stable when data model is changed.
Since a single Specialized Information Model is able to serve a number of applications, several Application Data Model Views are possible (one per application). Application Data Model views shall not be standardized by 3GPP.
An implementation of the whole Specialized Information Model in the User Data Repository for all the applications leads to the Consolidated Data Model. Applications, though, only see a portion of the Consolidated Data Model, i.e., Applications only see the data that is required by the application. The Consolidated Data Model shall not be standardized by 3GPP.
5.4.1
Requirements for the baseline information model
In order to accommodate multiple applications and services, existing and new ones, a common baseline information model shall be developed. It should be subject to some basic requirements.


The information model shall, at minimum, clearly distinguish a number of concepts as entity types:
· Subscriber with relation to several users (e.g. a company and its employees), 

· A user attached to different subscribers (e.g. for a private and a professional  service usage) 

· A user using multiple devices (e.g. mobiles or fixed) 



The baseline information model shall be future proof. It shall not be tied to any specific implementation of the data base or its interfaces. It shall provide flexibility (in its data structure and content), extensibility and multi-application approach. 

By extensible, it shall be understood that new applications and/or new service profiles can be added by the operator, if necessary. The flexibility shall permit new data for existing applications to be introduced, or modified.
5.4.2
Requirement for data models 
The data model is a practical implantation of the information model, e.g. Tree-like modelling.  It shall be possible to derive one or more data models from the common information model. 
Each application shall only interface the UDC for the data it is dealing with, and not be impacted by other data that UDC stores for other applications. It corresponds to the concept of a data view specific to a given application.
An application can allow access by other applications to data for which it is responsible. This can be done under certain constraint customized by operators.

For this purpose, the external view of the data of an application can be exposed to other applications.  Particular attention should be given when it concerns write operations: The application responsible for the data will have to ensure the consistency of the data that are updated. Focus is on the common way such data are exposed by an application, and on the common mechanism that can be used.  The data view or the exposed data model remains under the responsibility of the application and is out of the scope of this release. 


5.4.3
Management of information model and data model

The UDR should have the capacity to easily integrate data models within the information model as well as integrating new user data needed by the applications by upgrading the data model. The UDR may specify a minimum set of rules to be respected to allow an easy integration in the UDR, it concerns in particular the main identifiers that could be common to several applications.
Changes to a specific data model should not affect any running application other than the one using such data model. When the data model is upgraded due to new-coming user data, the data views exposed to the running applications should be kept unchanged in case the application logic needs upgrade. 
The user data model should be extensible in its data structure and content, in order to constantly accommodate changes in its data structure as user data convergence requires. 

Operator should be able to impose customized constrains on data model, like which user data is accessible and which data is not. 

Under those constrains above, different application should be allowed to create their own different and unchanged data model view, to ensure security and application logic stability. 






































































































































































































































































































































































































































































































































































































































































































































































