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INTRODUCTION

Namespaces in XML

CT1 has decided not to use namespaces for the 3GPP IM CN subsystem XML Schema. The target namespace, schemaLocation or noNamespaceSchemaLocation “attributes” for the 3GPP IM CN subsystem XML Schema have consequently not been used.

The 3GPP IM CN subsystem XML Schema does not define a target namespace; likely because DTDs do not recognize the concept of target namespaces.

A side effect of not assigning the 3GPP IM CN subsystem XML Schema to a target namespace is that instance documents can use noNamespaceSchemaLocation attribute to refer to the 3GPP IM CN subsystem XML Schema document. It is incorrect to use target namespace to refer to the 3GPP IM CN subsystem XML Schema document from instance documents since no target namespace has been assigned.

Attributes schemaLocation and noNamespaceSchemaLocation from the http://www.w3.org/2001/XMLSchema-instance namespace are used in an instance document to provide hard-coded references to one or more schemas that can be used to validate the document.
Since every vendor may decide to store the 3GPP IM CN subsystem XML Schema document in a different location on their UE, S-SCSF or AS, it is not needed to include schemaLocation and noNamespaceSchemaLocation attributes in 3GPP IM CN subsystem XML Schema instance documents. Consequently, up to now UEs, ASes and S-CSCFs did not have to deal with the http://www.w3.org/2001/XMLSchema-instance namespace or with any namespace for that matter.

For 3GPP IM CN subsystem XML Schema, version 1, no support for namespace is needed. It should be noted that support for namespaces in XML is not required for XML 1.0; it has been ‘bolted’ on using XML schemas techniques other than DTD. DTDs and (native) XML 1.0 doesn’t recognize the concept of namespaces.

Enhancement of the 3GPP IM CN subsystem XML Schema

CT1 has agreed to a mechanism for indicating whether certain enhancement to the 3GPP IM CN subsystem XML Schema are supported by the UAC. CT1 has agreed to a mechanism for indicating whether a XML instance body can be validated using certain variations of the 3GPP IM CN subsystem XML Schema. Both mechanisms are realized using the “sv” or “schemaversion” parameter.

Since DTDs do not support namespaces it was envisioned that this enhancement would be realized in the same “namespace”. The XML line “<xs:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>” was included to enable this.

However, the Unique Particle Attribution or UPA rule prevents inclusion of this XML line in 3GPP IM CN subsystem XML Schema at some spots when XML 1.0 is used. The UPA rule has been relaxed as part of XML 1.1 such that the XML line “<xs:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>” can be included to enable enhancement in the same “namespace”.
The UPA rule roughly prevents the case that an enhancement in the same namespace has the same element name as already present in the target namespace. The UPA rule is enforced by denying the use of ##any in “<xs:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>” whenever a validator can be confused.

Solutions:

Solution 0: Support XML 1.1

This would probably be the easiest solution from a specification perspective. Any impact on elements in the field is probably nil but this has not been fully assessed. From a specification perspective this would mean the changing the version from 1.0 to 1.1 as follows:

<?xml version="1.1" encoding="UTF-8"?>
Solution 1: Disambiguate the XML Schema

By setting the cardinality of some elements to “1”, the XML Schema is disambiguated. Any elements whose presence was previously optional can get an attribute, e.g. “active” set to a Boolean value such that the value “false” is interpreted as equal compared to the absence of the element in the original XML Schema.

This is not a backwards compatible change.

Solution 2: Remove xs:any namespace="##any" from the xml schema
Removal of the xs:any namespace="##any" has no impact and does not require support of namespaces. Enhancements to the base XML schema can be communicated using the “sv” or “schemaversion” parameter.

It would be useful to collect in a table all the enhancements made to the base XML schema for 3GPP IM CN subsystem. For example, it could document that version 1 is specified in the Release 5 of 3GPP TS 24.229 and that version 2 is specified in the Release 7 of 3GPP TS 24.229.

Solution 3: Change xs:any namespace="##any" to xs:any namespace="##other"
Enhancements, such as the introduction of the <emergency-registration/> element, would have to be confined to their own namespaces. An example release 7 body, along with XML Schema, is included below. The example target namespace “urn:3gpp:xml:3gpp-ims:emergency-registration” would have to be registered.

Figure 1: a Rel-7 3GPP IM CN subsystem XML document including the emergency-registration element

<?xml version="1.0" encoding="UTF-8"?>
<ims-3gpp xmlns:er="urn:3gpp:xml:3gpp-ims:emergency-registration" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" version="2">

<alternative-service>


<type>



<emergency/>


</type>


<reason/>


<er:action>



<er:emergency-registration/>


</er:action>

</alternative-service>
</ims-3gpp>
Figure 2 a Rel-7 3GPP IM CN subsystem XML schema with emergency-registration element

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified" version="2" targetNamespace="urn:3gpp:xml:3gpp-ims:emergency-registration">
   <xs:complexType name="tAction">
      <xs:sequence>
         <xs:element name="emergency-registration" minOccurs="0" maxOccurs="1">
            <xs:complexType/>
         </xs:element>
         <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
      </xs:sequence>
      <xs:anyAttribute/>
   </xs:complexType>
</xs:schema>
Figure 3: a Rel-5 & Rel-6  3GPP IM CN subsystem XML schema
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified" version="1">
   <xs:complexType name="tIMS3GPP">
      <xs:sequence>
         <xs:choice>
            <xs:element name="alternative-service" type="tAlternativeService"/>
            <xs:element name="service-info" type="xs:string"/>
         </xs:choice>
         <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
      </xs:sequence>
      <xs:attribute name="version" type="xs:decimal" use="required"/>
      <xs:anyAttribute/>
   </xs:complexType>
   <xs:complexType name="tAlternativeService">
      <xs:sequence>
         <xs:element name="type" type="tType"/>
         <xs:element name="reason" type="xs:string"/>
         <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
      </xs:sequence>
      <xs:anyAttribute/>
   </xs:complexType>
   <xs:complexType name="tType">
      <xs:sequence>
         <xs:element name="emergency" minOccurs="0" maxOccurs="1">
            <xs:complexType/>
         </xs:element>
         <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
      </xs:sequence>
      <xs:anyAttribute/>
   </xs:complexType>
   <xs:element name="ims-3gpp" type="tIMS3GPP"/>
</xs:schema>
The disadvantage of this method is that the structure cannot be guaranteed or verified. E.g. the following example would also be considered valid.

Figure 4: a Rel-7 3GPP IM CN subsystem XML document including the emergency-registration element
<?xml version="1.0" encoding="UTF-8"?>
<ims-3gpp xmlns:er="urn:3gpp:xml:3gpp-ims:emergency-registration" xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance version="2">

<alternative-service>


<type>



<emergency/>



<er:action>




<er:emergency-registration/>



</er:action>


</type>


<reason/>

</alternative-service>
</ims-3gpp>
It is assumed recipients are capable of correctly handling namespaces.

It would be useful to collect in a table all the enhancements made to the base XML schema for 3GPP IM CN subsystem. For example, it could document that version 1 or the schema without a target is specified in the Release 5 of 3GPP TS 24.229 and that version 2 or the schema targeted to “urn:3gpp:xml:3gpp-ims:emergency-registration” is specified in the Release 7 of 3GPP TS 24.229.

Solution 5: Organize the XML Schema 
This 5th alternative came up dyring the meeting and is not fully fleshed out but captured here anyway. An 5th alternative seems to be to change the XML Schema such that extensions are allowed, however XML validators would have less ‘structure’ to validate. An example is demonstrated in Figure 5.
Figure 5: example of a modified Rel-5 & Rel-6  3GPP IM CN subsystem XML schema
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified" version="1">
   <xs:complexType name="tIMS3GPP">
      <xs:sequence>
         <xs:choice>
            <xs:element name="alternative-service" type="tAlternativeService"/>
            <xs:element name="service-info" type="xs:string"/>
         </xs:choice>
         <xs:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
      </xs:sequence>
      <xs:attribute name="version" type="xs:decimal" use="required"/>
      <xs:anyAttribute/>
   </xs:complexType>
   <xs:complexType name="tAlternativeService">
      <xs:sequence>
         <xs:element name="type" type="tType"/>
         <xs:element name="reason" type="xs:string"/>
         <xs:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
      </xs:sequence>
      <xs:anyAttribute/>
   </xs:complexType>
   <xs:complexType name="tType">
      <xs:sequence>
         <xs:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
      </xs:sequence>
      <xs:anyAttribute/>
   </xs:complexType>
   <xs:element name="ims-3gpp" type="tIMS3GPP"/>
<!-- //ims-3gpp/type -->
   <xs:element name="emergency" minOccurs="0" maxOccurs="1">
      <xs:complexType/>
   </xs:element>
</xs:schema>
CONCLUSION
Solution 0 and 1 seem unlikely candidates as the break backwards compatibility.

