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1. Introduction

The Subscriber Profile data which is downloaded to Serving-CSCF needs to be detailed for Cx interface standardization in CN4. This contribution proposes that the profile data is modelled by using Unified Modeling Language (UML) after which the abstract syntax of the data structure is defined.

2. Discussion

The design of a complicated data structure like the Subscriber Profile transferred in the Cx interface should be defined in two phases:

1. In the data modelling phase the structure is defined using an implementation-neutral language like UML. The emphasis is on  recognising all the data items (like public identity, private identity, service triggers) and on recognising all the conceptual wholes called classes in UML (like service profile). Further the construction of each class out of the data items and the relationship between the classes must be defined.

2. In the second phase the abstract syntax of the data structure is defined in the special language chosen (ASN.1, XML Schema
 or other). The UML class diagram of the first design phase is used as a starting point for the abstract syntax definition. Put it in an other way the UML diagram is mapped on an abstract syntax definition.

The division of the design in two phases makes it possible to first concentrate 

on the data modelling and avoid the amount of implementation details needed in the final data structure definition. 

The expertise needed in the first phase is also quite different from the one needed in the second phase. In the second phase a deep understanding of the abstract syntax definition language is needed whereas in the first phase expertise on the IMS subsystem is what is needed.

Using a formal language like UML in the first phase instead of a natural language has several 

benefits:

1. Formal definitions are more precise in the sense that the correctness of the resulting model can be more objectively reasoned about.

2. General methodologies for mapping UML diagrams to ASN.1 or XML Schema can be applied in the second phase.

3. Tools supporting the UML class diagram design and the mapping of UML diagrams to ASN.1 diagrams or XML Schemas can be used.

The extra overhead implied by the use of UML is minimized because the simplicity of the UML subset needed in defining the Subscriber Profile is quite simple and because the use of UML is widespread.

3. Example

The figure below illustrates the use of UML to define the Subscriber Profile in Cx.  
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In natural language the information in the UML class diagram can be translated as:

1. Subscription class has attribute NAI.

2. Each Subscription object consists of several objects of class Service Profile.

3. Each Service Profile object consists of a set of objects of class Public Identity and a set of objects of class Service Trigger.

4. Each object of class Public Identity has the special class of either SIP URL Identity or E.164 Identity.

5. Classes Public Id Profile and Public Identity have no attributes.

6. The attributes of class Service Trigger are unspecified.

7. The class SIP URL Identity has attribute SIP URL.

8. The class E.164 Identity has attribute E.164 Address.

4. Proposal

It is proposed that UML is used to model the Subscriber Profile in Cx. The UML class diagram is manually mapped on the abstact syntax notation used.

It is proposed that the mode of operation in the CN4 working group is such that the UML class diagram is defined first after which the abstract syntax definition is defined. 

It is further proposed that the UML class diagram is included in the TS 23.016 and the abstract syntax definition of the Subscriber Profile is included in the TS 29.228. In case there is a conflict between the UML diagram and the abstract syntax the latter is preferred.













� XML Schema is a mechanism used to define an abstract syntax for a class of XML documents. XML is the Extensible Markup Language used as an universal data format between for example Web applications. 
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