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Background
At CT1#48 (Vienna), 3GPP TS 1902 – 1905 were agreed. The CRs changed the XML DTD document into a XML Schema representation. It was argued that the DTD representation was not implementable. In order to convert the non-implementable DTD representation into a XML Schema representation, certain assumptions were made. One of the assumptions was that the XML Schema was intended to be extendable. Indeed at the same meeting (CT1#48) CR#1917 (in C1-071847) proposed to add the value “visited-network” to a list of values as demonstrated in Figure 1.

<!ELEMENT action



(emergency-registration, visited-network)>

Figure 1: Detail copied from C1-071847, subclause 7.6.2
In addition, CR#2510r3 was approved at CT#57 (San Antonio) adding a type element "restoration" and an action element "initial-registration".

A list of typed values (as demonstrated in Figure 1) is not extendible and backwards compatible as an older XML schema (such as a XML Schema, or DTD, NGRelax, etc) will fail to recognize the newly added element and thus fail the document.

On the other hand, using XML elements as values (see the highlighted XML fragment in XX for a hypothetical example), allows even parameterisation of values.

      <type>
         <brand-new-parameterized-value attribute-name=”value1 value2”/>

      </type>

Figure 4: hypothetical XML document portion
Finally, at CT1#53 (Capetown), CR#2249 (C1-081660) was rejected because it attempted to express fragments of XML Schema in natural language. It was said that the XML Schema language is a formal language and designed to express in constrains on XML documents; natural language is a poor subsititute.
Introduction
During C1#59 (Los Angeles) documents C1-092395 … C1-092399 (Cat F and A CRs against 24.229 rel 5-9) and C1-092486 (cat D CR against Rel-9 only) were briefly discussed. It appeared they provide solutions for the same issue: the CRs address an inconsistency between some text in clause 5 and the XML schema in subclause 7.6.2.

Some text in clause 5 broadly indicate the contents of XML document in natural language. On the other hand, the XML schema in subclause 7.6.2 strictly defines the possible contents of any conforming XML document.

High level concerns

1.
XML elements verified by XML validator vs. free form text

C1#59 (Los Angeles) documents C1-092395 … C1-092399 propose that values of XML elements <type> and <action> should be free-form text. Representing child elements of the <action> XML element and the <type> XML element as free form strings has the drawback that the spelling, indeed not even the contents, of the value is not verified by the XML. In addition, it is not clear is a string value in the XML document includes or excludes extra whitespaces or other control characters; what is the outcome if “ emergency “ or “eNeRgEnCy“ is compared against “emergency”. Neither XML validator on the UE or on the P-CSCF will catch the typo(s) or ignore the extra spaces for the purpose of comparison; as a consequence, the UE fails to perform the expected action.
Representing child elements of the <action> XML element and the <type> XML element as optional child elements (in accordance with the XML schema in subclause 7.6.2) enables the XML schema validator to:

a)
check the spelling of the XML element; and

b)
ignore elements that are not recognized (without rejecting the document).

2.
The argument that developer go by the natural language even when a formal language is present

Research in Motion is not familiar with a mapping between natural language and XML Schema document contents. In general, if a developer goes by the natural language, it is questionable the developer will achieve interoperability. In fact, natural language seems not particularly suited to (efficiently) express the structure of an XML document. In particular, if the developer is to go by the natural language in 3GPP TS 24.229, it has been demonstrated that the natural language in 3GPP TS 24.229 needs enhancement if interoperability is to be achieved. (see the Appendix).
3.
Impact on RAN5

3GPP TSG R5 specifies interoperability tests. It should be noted that RAN5 has not flagged this issue as an interoperability issue. In fact, 3GPP TS 34.229-1 includes XML elements and their values, as well as XML attributes and their values, in Annex A of 3GPP TS 34.229-1. Subclause  A.4.1 is reproduced in Figure 11 and it clearly shows that 3GPP TS 34.229-1 is aligned with C1#59 (Los Angeles) document C1-092486.
In addition, C1#59 documents C1-092395 … C1-092399 fail to disclose a dependency on changes in 3GPP TS 34.229-1. 

4.
Ripple effect

Other 3GPP TSes also define XML schemas, e.g. 3GPP TSes 24.404, 24.504, and 24.604 as well as many others. Since it has been observed that no mapping exists between natural language and formal language such as XML Schema, deciding in favour of C1#59 documents C1-092395 … C1-092399 could imply that other 3GPP TSes also need CRs if a developer can possible construct a different XML document based on purely reading the natural language which cannot be verified by a corresponding XML Schema document.

Conclusion

After evaluation of C1#59 documents C1-092395 … C1-092399 four concerns have been identified. 
1)
In “XML elements verified by XML validator vs. free form text” it is argued that free form text is no substitute for XML validator validated values. Free form text increases the risk that an incorrect value is received causing the desired action not to be performed;

2)
The argument that developer go by the natural language even when a formal language is present has been discredited because the natural language is no substiture for XML schema. Such has been confirmed at CT1#53 (Capetown). In addition, the natural language in 3GPP TS 24.229 would cause a UE to fail to perform  the emergency registration;

3)
It has been demonstrated that C1#59 documents C1-092395 … C1-092399 fail to disclose a dependency on changes needed in 3GPP TS 34.229-1. C1#59 (Los Angeles) document C1-092486 requires no such changes; and

4)
Finally, deciding in favour of C1#59 documents C1-092395 … C1-092399 could imply that other 3GPP TSes also need CRs if a developer can possible construct a different XML document based on purely reading the natural language

None of the concerns identified above apply to C1-092486 with CR#2698. Hence, it is recommended to agree CR#2698.
Appendix: Detailed issues with C1#59 documents C1-092395 … C1-092399
Elements vs. free form text

C1#59 (Los Angeles) documents C1-092395 … C1-092399 propose that values of XML elements <type> and <action> should be free form text. Representing child elements of the <action> XML element and the <type> XML element as free form strings has the drawback that the spelling of the value is not verified. In addition, it is not clear is a string value in the XML document includes or excludes extra whitespaces or other control characters; what is the outcome if “ emergency “ or “eMeRgEnCy“ is compared against “emergency”.

E.g., if a P-CSCF validates and transmits:

<3gpp-ims version="1">

   <alternative-service>

      <type> eMeRgEnCy </type>

      <reason>some text string</reason>
      <action>emergency registration</action>

   </alternative-service>

</3gpp-ims>
Figure 4: XML document with a typo in <action> element and extra spaces in the <type> element
Yet a UE expects:

<3gpp-ims version="1">

   <alternative-service>

      <type>emergency</type>

      <reason>some text string</reason>
      <action>emergency-registration</action>

   </alternative-service>

</3gpp-ims>
Figure 4: expected XML document

Neither XML validator will catch the typo(s) or ignore the extra spaces for the purpose of comparison; the UE fails to perform the expected action.
Representing child elements of the <action> XML element and the <type> XML element as optional child elements (in accordance with the XML schema in subclause 7.6.2) enables the XML schema to:

a)
check the spelling of the XML element; and

b)
ignore elements that are not recognized (without rejecting the document).
Natural language versus formal language

The main argument of the author of C1-092395 … C1-092399 is that a developer is more likely to go by the text in clause 5 of 3GPP TS 24.229 and ignore subclause 7.6.2. Research in Motion document C1-092486 argues that natural language is not an efficient or clear substitute for the richness of a “formal language” such as XML schema. Moreover, Research in Motion is not familiar with the principle that natural language trumps formal language when specifying the contents of a protocol. Finally, Research in Motion is not familiar with a mapping between natural language and XML schema.
Since no guidelines exist specifying how to express XML document contents in an interoperable manner, Research in Motion proposes some guidelines which would benefit uniformity when using natural language to describe key contents of a XML document. These guidelines are documented in C1-092486’s CR cover page.
The argument that developer go by the natural language even when a formal language is present

General
Research in Motion have further inspected the claim that the natural language is sufficient when a developer of a network component aims to develop a protocol that interoperates with the code developed by a second developed for UEs. We have only studied the Rel-5 version of 24.229 for brevity. 

UE
Subclause 5.1.6 contains some text describing the XML document and has been reproduced here:

5.1.6
Emergency service

In the event the UE receives a 380 (Alternative Service) response to an INVITE request the response containing a XML body that includes an <alternative service> element with the <type> child element set to "emergency", the UE shall automatically:

-
send an ACK request to the P-CSCF as per normal SIP procedures;

-
attempt an emergency call setup according to the procedures described in 3GPP TS 24.008 [8].

The UE may also provide an indication to the user based on the text string contained in the <reason> element.

Figure 2: Fragment of subclause 5.1.6
When using the above specification to construct the XML body that triggers the sending or the ACK, per the first bullet, and the attempting of an emergency call on the CS domain, per the second bullet, we get the following XML document:
<alternative service><type>emergency</type></alternative service>
<reason>some text string</reason>
Figure 3: Document in accordance with subclause 5.1.6
On the other hand, if we construct a XML document with type set to emergency and reason containing some text string, in accordance with XML Schema in subclause 7.6.2:

<3gpp-ims version="1">
   <alternative-service>

      <type>

         <emergency/>
      </type>

      <reason>some text string</reason>
   </alternative-service>
</3gpp-ims>
Figure 4: XML document in accordance with XML Schema
In general, it is suspected natural language is not very efficient to describe the particular structure of XML documents. In particular, it can be observed that the natural language in Figure 2 fails to mention the mandatory root XML document (i.e. 3gpp-ims), any of its attributes (i.e. version), or the fact that the reason element is a child element of the alternative-service element. In addition, there is a typo graphical mistake as the <alternative service> XML element doesn’t exist according to XML Schema.

P-CSCF

Subclause 5.2.10 contains some text describing the XML document and has been reproduced here:

5.2.10
Emergency service

The P-CSCF shall include in the 3GPP IMS XML body:

a)
an <alternative-service> element, set to the parameters of the alternative service:

b)
a <type> child element, set to "emergency" to indicate that it was an emergency call; and

c)
a <reason> child element, set to an operator configurable reason.

Figure 5: Fragment of subclause 5.2.10
When using the above specification to construct the XML body, we get the following XML document (assuming that XML elements <type> and <reason> are parameters of the alternative service):

<alternative-service><type>emergency</type>

<reason>some reason</reason>

</alternative-service>
Figure 6: Document in accordance with subclause 5.2.10
On the other hand, if we construct a XML document with type set to emergency and reason containing some text string, in accordance with XML Schema in subclause 7.6.2:

<3gpp-ims version="1">
   <alternative-service>

      <type>

         <emergency/>

      </type>

      <reason/>

   </alternative-service>

</3gpp-ims>
Figure 7: XML document in accordance with XML Schema
Again, it can be observed that the natural language in Figure 5 fails to mention the mandatory root XML document (i.e. 3gpp-ims), any of its attributes (i.e. version). However, the typo graphical mistake <alternative service> is not reproduced in Figure 5.
S-CSCF

Subclause 5.4.1.7 contains some text describing the XML document and has been reproduced here:

5.4.1.7
Notification of Application Servers about registration status

g)
for initial registration and user-initiated reregistration (subclause 5.4.1.2), a message body, if there is Filter Criteria indicating the need to include HSS provided data for the REGISTER event (e.g. HSS may provide AS specific data to be included in the third-party REGISTER, such as IMSI to be delivered to IM SSF). If there is a service information XML element provided in the HSS Filter Criteria for an AS (see 3GPP TS 29.228 [14]), then the S-CSCF shall include it in the message body of the REGISTER request within the <service-info> XML element as described in subclause 7.6. For the messages including the 3GPP IMS XML body, the S-CSCF shall set the value of the Content-Type header to include the MIME type specified in subclause 7.6;

Figure 8: Fragment of subclause 5.4.1.7
When using the above specification to construct the XML body, we get the following XML document:

<service-info>262013564857956</service-info>
Figure 9: Document in accordance with subclause 5.4.1.7
As opposed to:

<3gpp-ims version="1">

   <service-info>262013564857956</service-info>

</3gpp-ims>

Figure 10: XML document in accordance with XML Schema
Again, it can be observed that the natural language in Figure 8 fails to mention the mandatory root XML document (i.e. 3gpp-ims), any of its attributes (i.e. version). 

Conclusion
If a developer goes by the natural language, it is unlikely the developer will achieve interoperability. In fact, natural language seems not particularly suited to (efficiently) express the structure of an XML document. If the developer is to go by the natural language, it has been demonstrated that the natural language needs enhancement.
Impact on RAN5

General
3GPP TSG R5 specifies interoperability tests. It should be noted that RAN5 has not flagged this issue as an interoperability issue. In fact, 3GPP TS 34.229-1 includes XML elements and their values (the values are in italic in conformance with Annex A), as well as XML attributes and their values (the values are in italic in conformance with Annex A) much like Figure 4 and Figure 7. It should be noted that RAN5 has not specified test cases for S-CSCF and AS interaction.
RAN5’s normative message contents in Rel-7 of 3GPP TS 34.229-1
A.4.1
380 Alternative Service

	Header/param
	Value/remark
	Rel
	Reference

	Status-Line
	
	
	RFC 3261 [15]

	
SIP-Version
	SIP/2.0
	
	

	
Status-Code
	380
	
	

	
Reason-Phrase
	Alternative Service
	
	

	Via
	
	
	RFC 3261 [15]

	
via-parm
	same value as received in request
	
	

	From
	
	
	RFC 3261 [15]

	
addr-spec
	same value as received in request
	
	

	
tag
	same value as received in request
	
	

	To
	
	
	RFC 3261 [15]

	
addr-spec
	same value as received in request
	
	

	
tag
	same value as received in request or

px_InviteToTag added
	
	

	Call-ID
	
	
	RFC 3261 [15]

	
callid
	same value as received in request
	
	

	CSeq
	
	
	RFC 3261 [15]

	
value
	same value as received in request
	
	

	Content-Length
	
	
	RFC 3261 [15]

	
value
	Length of the XML body
	
	

	Content-Type
	
	
	RFC 3261 [15]

	
value
	application/3gpp-ims+xml
	
	

	XML Message body
	
	
	TS 24.229 [10], 7.6

	<3gpp-ims>
	
	
	

	
version
	1
	
	

	
<alternative service>
	
	
	

	

<type>
	
	
	

	


<emergency>
	(no value)
	
	

	

<reason>
	(empty string)
	
	


Figure 11: normative values present in “Annex A (normative): Default Messages”
It can be observed that RAN5 doesn’t expect documents like Figure 3 or Figure 6.

Conclusion
C1#59 documents C1-092395 … C1-092399 fail to disclose a dependency on changes in 3GPP TS 34.229-1. C1-092486 is in alignment with 3GPP TS 34.229-1. 3GPP TSG R5 has not indicated that there is an interoperability issue going back all the way to Rel-5 of 3GPP TS 24.229.

