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1. Introduction
In the last CT1 meeting, a proposal was made to align the Release 7 (and Release 8) schema for 3GPP IMS XML document type. The proposal was to make the Release 7 (and Release 8) schema to be the same as Release 5 (and Release 6) versions, by removing the additions made in Release 7 (related to the introduction of <action> element). However, the proposal was not to remove the <action> element from the Release 7. Instead, the new element would not be made part of the 3GPP IMS XML schema definition, but will be defined separately.

During the discussion of this proposal, the following questions were raised:

1. What would be the problem, if additional optional elements/attributes are added to the XML schema without changing the associated MIME type so that there is an ambiguity of determining the MIME type associated with a XML document?

2. Is it specified anywhere (IETF, W3C, etc) how the XML schema needs to evolve when additions are contemplated?

This contribution attempts to address these issues.

2. Historical background
CP-34 – December 2006 – CR 1490 - CP-060659 – Introduced <action> element in DTD for Release 7. This made the DTD in Release 7 to be different from that in earlier releases (Release 5 and Release 6).
CP-37 – September 2007 – CR 1902-1904 – CP-070579 – Replaced DTD with XML Schema from Release-5 onwards
CP-38 – December 2007 – CR 2046-2049 – CP-080785 – Introduced <xs:any> and <xs:anyAttribute> productions from Release 5 onwards.
CT1#52 – April 2008 – CR xxxx – C1-081480 – Introduced schema version attribute in the

Until now, the MIME type “application/3gpp-ims+xml” has not been registered with IANA.

3. Problems with multiple schema definitions for a media type

RFC 4288 describes the registration process to be followed for registering new media types. The registration template to be used contains an item titled “Published Specification”, that will point to the specification that provides complete information about the media type being registered. Since there are two definitions of XML schema (the version in Releases 5 & 6 and the version in Releases 7 & 8), there is an ambiguity as to which version is to be included as part of IANA registration. The agreed CR to 24.229 includes the registration data, but does not specify which version of 24.229 is used in the registration. This is the first problem.
To overcome this problem, one may be tempted to pretend as if 3GPP is redefining the schema. RFC 4288 allows this and section 9 of RFC 4288 describes the procedure to be followed when modifying an already registered media type. In particular,

Changes should be requested only when there are serious omissions or errors in the published specification.
In the case of 3GPP IMS XML schema, the changes made to the schema when the support for IMS emergency calls was introduced can be considered to be major change and are due to the introduction of a new feature and hence they can be considered to be neither a serious omission nor an error in the schema in Releases 5 & 6. Thus, this avenue does not look promising.

Section 4.3 of RFC 4288 deals with the use of parameters in MIME types. There it is clearly stated that:

New parameters SHOULD NOT be defined as a way to introduce new functionality in types registered in the standards tree, although new parameters MAY be added to convey additional information that does not otherwise change existing functionality.  An example of this would be a "revision" parameter to indicate a revision level of an external specification such as JPEG.  Similar behavior is encouraged for media types registered in the vendor or personal trees but is not required.

Even though the above text talks about parameters in MIME types, the philosophy followed by IETF is very clear: MIME has a fundamental assumption that the "doctrine of least surprise" is followed.

Adding something to an existing MIME type with no way to determine which version is present is "surprising" in a way that runs contrary to the approach.

Also, several contributions were presented to CT1 #52 that further extend the XML schema in Release 8 (beyond the extension in Release 7) and if we allow such extensions to be made to the 3GPP IMS XML schema in Release 8, we will have to re-register the media type again, and thus invalidating earlier registrations. Thus, this approach is not future proof.
It must be kept in mind that modification of a schema to include an element implies that the recipient must understand all the elements in the schema, even though according to the schema, this element is optional to appear in any XML document instance. Thus, the inclusion of additional elements in the schema will result in different expected behavior from the recipient. If the recipient does not understand all the elements because it is using the Release 5 schema, the actual behavior of the recipient will be different from that expected by the sender. This leads to potential problems.
4. Possible solutions
In this section, possible solutions to the problem of binding the same MIME type to multiple XML schemas is discussed.

4.1. Do nothing (or “Head-in-the-sands” approach)

The problems with this approach have been enumerated above and do not need repetition here.

Also, the current Apps AD responsible for MIME registrations, Chris Newman, indicated in off-line discussions that, when the schema changes by the addition of elements or attributes, either the namespace or the MIME type must vary for a reasonable expectation of success. Thus, we believe that unless this problem is resolved, the registration of new MIME type “application/3gpp-ims+xml” may be delayed at the best and may be unsuccessful in the worst case.
4.2. Use version numbers internal to the XML schema

This is the mechanism currently agreed by 3GPP for handling future extensions. However, it can not be used in Release 7 as it is imperative that a Release 5 UE be able to receive and process a 3GPP IMS XML document without any problems and changing the version number of the XML schema would result in the possibility of UE rejecting the XML body as being unrecognizable.
4.3. Do not allow changes to XML schema after Release 5

This approach is proposed in C1-081660 and C1-081661. The schema definition in all releases is made to be identical to the definition in Release 5. However, this does not prohibit addition of new elements and new attributes to 3GPP IM CN XML documents. The description of such new elements and new attributes is not included in the 3GPP IM CN subsystem XML schema definition. It can be described separately.
If a decision is made to undertake this approach, the following caveats must be kept in mind for all future releases:

1. Any new elements that are added can only be optional (“minOccurs=0”). It is not possible to make that element mandatory.

2. The sending entity must be prepared for the possibility that the entity that receives an XML document including a new element may not understand it and may ignore it, proceeding as if this new element is not included in the XML document. If this behaviour is not acceptable, this mechanism can not be used.

3. This mechanism is not favored by Worldwide Web Consortium. The W3C have defined an alternate mechanism to handle extensibility of XML schemas. 

4.4. Use of namespaces
Section 4.2.2 of  http://www.w3.org/TR/xmlschema-1/ describes a mechanism that can be used to extend XML schema. According to this, one uses targetNamespace directive to extend XML schema. Since the XML schemas were introduced into 3GPP TS 24.229 only in September 2007, we could consider adopting this mechanism. This would also have the benefit being blessed by W3C and used by IETF in defining extensible schemas.
For example, RFC 3863 defines Presence Information Data Format (PIDF) and defines the schema. This schema is defined with extensibility in mind. Section 4.2 of RFC 3863 provides a brief explanation of the extensibility model used. 
According to Section 4.2 of RFC 3863:

The presence information extensibility framework is based on XML namespaces [XML-NS].

RFC 2779 requires that PIDF have a means of extending <status> values beyond <basic>.  These extensions MUST NOT modify how <basic> is to be understood, nor change the structure or semantics of PIDF bodies themselves.  These extensions merely allow protocols and applications to define richer presence data.

Section 4.2.1 of RFC 3863 provides a quick introduction to namespaces and their use:
All elements and some attributes are associated with a "namespace", which is in turn associated with a globally unique URI.  Any developer can introduce their own element names, avoiding conflict by choosing an appropriate namespace URI.

Within the presence data, element or attribute names are associated with a particular namespace by a namespace prefix, which is a leading part of the name, followed by a colon (":"); e.g.,

<prefix:element-name ...> ... </prefix:element-name>

where, 'prefix' is the header name prefix, 'element-name' is a name which is scoped by the namespace associated with 'prefix'.  Note that the choice of 'prefix' is quite arbitrary;  it is the corresponding URI that defines the naming scope.  Two different prefixes associated with the same namespace URI refer to the same namespace.

A default namespace can be declared for XML elements without a namespace prefix.  The default namespace does NOT apply to attribute names, but interpretation of an unprefixed attribute can be determined by the containing element.

A namespace is identified by a URI.  In this usage, the URI is used simply as a globally unique identifier, and there is no requirement that it can be used to retrieve a web resource, or for any other purpose.  Any legal globally unique URI MAY be used to identify a namespace.  (By "globally unique", we mean constructed according to some set of rules so that it is reasonable to expect that nobody else will use the same URI for a different purpose.)

For further details, see the XML namespace specification [XML-NS].

The remaining sections of RFC 3863 define the XML schema for “application/pidf+xml” format. The XML document that conforms to this schema will have the root element <presence> with two elements: <tuple> and <note>. 

RFC 4480 extends the PIDF by adding additional elements under <tuple> element and defines a separate XML schema.

It is clear that using the same model of extensibility as defined by IETF is the simplest way forward as it prevents alternate, possibly incompatible mechanisms, being used for solving this problem. 

5. Proposal

It is proposed that the registration of the MIME type “application/3gpp-ims+xml” be started with IETF. As part of the registration process, request the IETF experts to review the extensibility model proposed by 3GPP for appropriateness.
Even though we consider the use of namespaces to be the cleanest way to achieve extensibility of XML schema, we believe that the changes do have a large impact. Hence to minimize rework and to speed up the registration process increasing its chances of success, it is proposed that the extensibility mechanism proposed section 4.3 be adopted as the working assumption within CT1 and the companion CRs in C1-081660, C1-081661, C1-081668, and C1-081669 be agreed.
