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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. 

In this contribution a mapping from UML Class Diagram to XML is defined and based on the mapping the XML Schema for the Subscriber Profile is provided according to the UML Class Diagrams in N4-020362 [1].

2. Discussion

The use of UML Class Diagram to define the Subscriber Profile has been previously decided. One of the advantages of the UML modeling is that it is possible to define mapping from the UML Class Diagram to the abstract syntax used in Cx. As the XML Schema is used as the abstract syntax the mapping from UML Class Diagram to XML Schema should be defined. This enables a common understanding on how the XML Schema definition has been designed.

In order to be compliant with GUP DDF it is proposed a slight change in the mapping compared to the previous mapping presented in [2]:

1. A default mapping is defined from the UML Class Diagram to GUP DDF.

2. The GUP DDF2XSD.xsl transformation is used to generate the XML Schema from the GUP DDF.

A problem was encountered with the GUP DDF: there is no construction corresponding to the "choice" of XML Schema exists. Therefore, there is not a natural mapping for the generalization hierarchy of UML Class Diagram. 

For this issue there are two choices - either avoid the generalizations in the UML Class Diagram or by-pass the GUP DDF. Bypassing the GUP DDF means that we do not define a mapping from the generalization hierarchies to GUP DDF but directly map the generalization hierarchy to the generated XML Schema. 

The preferred approach is the choice two because avoiding generalizations restricts the expressive power of the UML Class Diagram. Even in cases where the profile can be expressed using a more restricted Class Diagram, the Class Diagram is more difficult to understand. Thus no mapping is defined for the generalization. Instead the generated XML Schema document is modified by directly mapping the generalizations to the XML Schema.

In order to have the complete mapping rules it would be desirable that the GUP DDF includes the construction corresponding to the “choice” and therefore it should be asked from the SA1/SA2 GUP WG if they can consider this kind of addition to the GUP DDF.

Chapter 3 defines the UML subset used in defining the UML Class Diagram. Chapter 4 defines the mapping from the UML Class Diagram to the GUP DDF. Chapter 5 lists the GUP DDF definition of the Subscriber Profile. Chapter 6 lists the XML Schema definition of the Subscriber Profile. Chapter 7 concludes with a Proposal. 

3. UML Subset

The UML subset is restricted as following:

1. UML version 1.4-0 is used.

2. Diagrams are restricted to UML Class Diagrams.

3. Relationships are restricted to generalizations and composite aggregations. 

4. Classes are restricted to ones with no operations.

5. Attributes are restricted to ones with visibility public, multiplicity 1, no initial value and no property-string.

4. UML Class Diagram mapping to GUP DDF

A UML diagram is mapped partially to GUP DDF by mapping each class c to a GUP DDF recordType definition. The type corresponding class c is marked as type(c).
Suppose the class c has attributes a1,…,an and is parent in the composite aggregations x1,…,xk. See the figure 1.
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Figure 1. UML Class Diagram

The class c is mapped to a record type type(c) with fields corresponding to the attributes a1,…,an and field vectors corresponding to the aggregations x1,…,xk. The mapping assumes no generalizations are defined.

The field vector corresponding to the composite aggregation x with son cs and multiplicity i…j shall have type type(cs), minOccurs="i" and maxOccurs="j". Or if j=*, maxOccurs="j" is omitted.

According to the mapping rules the GUP DDF definition of the UML Class Diagram in the figure 1 is following:

<recordType name="<type name for c>">

<field name="a1"

datatype="<type name for a1>"/>

.

.

.

<fieldVector name="<vector name>"

datatype="<type name for cs1>"

minOccurs="i"

maxOccurs="j"/>

.

.

.

</recordType>

The type names and vector names are not defined by the mapping rule.

5. The Subscriber Profile Declaration in GUP DDF

The DDF declaration of the Cx profile is included in the file CxProfile.xml.doc.

6. The Subscriber Profile Information as XML Schema

The generated XML Schema definition is stored in the file CxProfile.xsd.doc.

Additionally in the complex type ServicePointsOfInterest - defined as a sequence of elements - an extra group element has been added corresponding to the generalization hierarchy of the Service Point of Interests. Each member of the group element corresponds to one of the classes generalized by the Service Point of Interests Class. 

The element definition for element testDatatype was replaced by an element definition for element IMSSubscription with type IMSSubscription. 

After this the user profile is in one XML document instead of several concatenated documents. TS 29.228 needs to be changed according to this in the following way:

Start of Modification
8.8 User Profile

This information element contains the profile of a user as an XML document conformant to the XML schema defined in Annex D. 
End of Modification
7. Proposal

The XML Schema defined in chapter 6 is proposed as the definition for the Subscriber Profile and the mapping defined in the sections 3 and 4 is included into the TS 29.228.
In addition, it is proposed a LS to SA1/SA2 GUP WG asking the lack of the construction corresponding to the "choice" of XML Schema exists. 
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