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1. Introduction

The structure of the Subscriber Profile was accepted in CN4 in form of an XML Schema.  The structure of the XML Schema will now enter an evolutionary phase where extensions will be added in the original structure.

In order to anticipate the future changes, this contribution proposes a mechanism making the structure extensions possible in a flexible but still a controlled way. 

The mechanism does not solve all Subscriber Profile structure modifications. The structure may evolve either by extensions - i.e. additions of new elements - or it may revolve by a redefinition of the whole structure. 

2. Discussion

2.1 Extending the Subscribed Profile
We describe some different alternatives how the XML Schema can extended by using a following example. Let’s assume an XML Schema defined below:

<?xml version="1.0"?>

<xsd:schema targetNamespace="http://www.3gpp.org/cxProfile"

       xmlns:xsd="http://www.w3.org/2001/XMLSchema"

                     xmlns="http://www.3gpp.org/cxProfile"

                     elementFormDefault="unqualified" 


       attributeFormDefault="unqualified">  

<xsd:element name="a" type="A"/> 

<xsd:complexType name="A"> 

<xsd:sequence> 

<xsd:element name="b" type="xsd:string"/> 

<xsd:element name="c" type="xsd:string"/> 

</xsd:sequence>

              </xsd:complexType> 

</xsd:schema> 

The Schema defines an element a consisting of sub-elements b and c. A document, i.e. an instance of the schema, then looks like this:

<?xml version="1.0"?>

<cx:a xmlns:cx=http://www.3gpp.org/cxProfile">


<b>bbb</b>


<c>ccc</c>

</cx:a>

The Subscriber Profile Schema is most probably evolving through steps of extensions where new elements are added in the original structure.

In our example, we could add a third sub-element d to the XML Schema:

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

                     xmlns="http://www.3gpp.org/cxProfile"

                     elementFormDefault="unqualified" 


       attributeFormDefault="unqualified"> 

<xsd:element name="a" type="A"/> 

<xsd:complexType name="A"> 

<xsd:sequence> 

<xsd:element name="b" type="xsd:string"/> 

<xsd:element name="c" type="xsd:string"/> 

<xsd:element name="d" type="xsd:string"/>

<xsd:sequence>

</xsd:complexType> 

</xsd:schema> 

An instance of the XML Schema then would look like this:

<?xml version="1.0"?>

<cx:a xmlns:cx=http://www.3gpp.org/cxProfile">


< b>bbb</b>


< c>ccc</c>


< d>ddd</d>

</cx:a>

Adding a new sub-element in the existing Schema makes old Subscription Profiles not to confirm with the new Schema. XML Schema makes it possible to avoid this problem by making the new sub-element optional - i.e. by defining minOccurs=0.

Changing the existing Schema causes also another problem. Before Subscriber Profiles confirming to the new Schema can be used in the Cx interface, the S-CSCF must become aware of the Schema change. Otherwise the validation of the new Subscriber Profiles will fail. This is probably not a problem if mechanisms like HTTP Cache-Control header is used to take care of the freshness of the Schema. However, this has not been discussed so far related to the Cx standardization and therefore it is considered that this mechanism cannot be assumed. Therefore, updating the existing Schema in this way is not recommended.

Another way to extend the Subscriber Profile is to define extensions in another schema/namespace than the original Subscriber Profile. The mechanism then is to use the standard extension mechanism of XML Schema to define new extensions for the Subscriber Profile structure and to use another namespace (schema) for the extension definition.

Referring to our example we could define in another schema (say http://www.example.com/ExtendedCxProfile) a new type AExtended including the new subelement d:

<?xml version="1.0"?>

<xsd:schema targetNamespace="http://www.example.com/ExtendedCxProfile"

       xmlns:xsd="http://www.w3.org/2001/XMLSchema"

       xmlns:cx="http://www.3gpp.org/cxProfile"

                     xmlns:cxext="http://www.example.com/ExtendedCxProfile">  

<xsd:import namespace="http://www.3gpp.org/cxProfile"/>

<xsd:complexType name="AExtended">

<xsd:complexContent> 

<xsd:extension base="cx:A"> 

<xsd:sequence> 


<xsd:element name="d" type="xsd:string"/>

</xsd:sequence>

</xsd:extension> 

</xsd:complexContent> 

</xsd:complexType> 

</xsd:schema>

The document then would look like this:

<?xml version="1.0"?>

<cx:a xmlns:cx="http://www.3gpp.org/cxProfile"



  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
              xmlns:cxext="http://www.example.com/ExtendedCxProfile" 


xsi:type="cxext:AExtended">


<b>bbb</b>


<c>ccc</c>


<d>ddd</d>

</cx:a>

The problem with the use of this mechanism is that if the new namespace is not available for the receiver of the document (S-CSCF), the document cannot be validated. 

Therefore, we want to introduce a more flexible mechanism, which makes it possible to define structure extensions without this problem. The original Schema is changed to support extensions by adding an extra entry in all complex type definitions for which extensions are supported:

<xs:any namespace="##other" processContents="lax" minOccurs="0"

               maxOccurs="unbounded"/> 

This makes it possible to add any entries defined in any namespace in the Subscriber Profile Document. The attribute processContents=“lax” makes that the schema validation can be executed even if there is no declaration available for the new sub-element. The sub-element can then be omitted at the validation.

Referring back to our example the document will look like this

<?xml version="1.0"?>

<cx:a xmlns:cx="http://www.3gpp.org/cxProfile">


<cx:b>bbb</b>


<cx:c>ccc</c>


<cxext:d xmlns:cxext="http://www.example.com/dExtendedCxProfile">ddd</d>

</cx:a>
where the extra entry d has been defined in a new namespace http://www.example.com/dExtendedCxProfile.

2.2 GUP DDF

The GUP DDF does not support a concept of extensible records - thus the extra element definition must be added manually in the generated XML Schema. Much like the "choice" was added manually in the XML Schema.

2.3 Redefining the Subscriber Profile

If the whole Cx profile structure is changed in such a way that the structure of the Cx profile Schema is redefined, it is proposed that the version control mechanisms defined for Diameter Cx application are used, e.g. the whole Diameter application is upgraded. However, it is considered that the version upgrade due to the Cx profile restructuring is not very likely.

3. Proposal

The proposal is that in order to allow new sub-elements to be added, the existing XML Schema defining the Subscriber Profile must be extended to include the following extra sub-element for each extensible complex type definition:

<xsd:any namespace="##other" processContents="lax" minOccurs="0"

               maxOccurs="unbounded"/>

If the whole Cx profile structure is changed in such a way that the structure of the Cx profile schema is redefined, it is proposed that the version control mechanisms defined for Diameter Cx application are used.













