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1.
Introduction 

One of the open issues as documented in CP-080324 is how to use the XCAP (specified in IETF RFC 4825) with the PN-configuration in 3GPP TS 24.259, resulting in the updating of the PN-configuration signalling flows/procedures and the PNM XML schema definition. The present document brings a proposal to light.
The remaining document is organized as follows. Section 2 highlights the data model considered for the PNM. This data model is regarded fundamentally as a base for the design of the PNM XML schema shown in section 3, which is effectively an update of the existing one in TS 24.259 in the sense of reusing the most available elements. Section 4 illustrates the naming conventions of the HTTP URI constructions for supporting the XCAP usage for PNM, along with a couple of examples of XCAP operations. Finally, section 5 concludes the documents.
2.
Data Model for PNM
In order to introduce the XCAP usage into TS 24.259, Figure 1 below highlights all relevant data of the PNM data model in the PNM AS in a form of a management tree. Except for the XCAP-related terms that will be detailed in section 4, it can be seen that there are supposedly a total number of N PNs controlled by the PNM AS. Each PN consists of a number of specific data sets for the purpose of PN configuration hierarchically. It worth noting that the data of the IMPI and GRUU which are also parts of the data model in the PNM AS had not been shown in Figure 1, simply because such data is by no means adjustable and modifiable by the PN UE, and hence they are out of scope of the XCAP usage. In order for a PN UE to configure and query the data, each specific data set represents a number of XML elements defined by the XML schema, which must be identified by a XCAP HTTP URI according to IETF RFC 4825. 
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Figure 1: Data model for PN configuration

In summary (for more details please see Table 1), 
· The UERedirection data set consists of the <RedirectedUserID>, and <RedirectingUserID> with <RedirectionLevel> and <RedirectionPrio>.

· The AccessControl data set comprises of the <ControllerUE>, the <ControlleeUE>(s) with the <PNAccessControlList> and the <PNAccessControlType>. 
· Finally the NameOfPNUE data set of the PN #n contains all PN UE Names of the PN UEs belonging to PN #n and the corresponding shared public user identity (IMPU).
Based on this data model, the XML schema is defined in section 3 and the HTTP URI used for the XCAP in section 4, along with a couple of examples.
3.
PNM XML schema
3.1.
XML elements structure
Table 1 below shows the proposed XML elements structure hierarchically. The root element is <PNConfiguration>. Its children are <UERedirection>, <AccessControl> and <NameofPNUE>. Each of these contains its own children as listed in Table 1.
Table 1: XML elements structure

	PNConfiguration:

UERedirection:

RedirectedUserID 
PNUEID 
PNUEName
RedirectingUserID id=1 
PNUEID

PNUEName
RedirectionLevel

RedirectionPrio
:
RedirectingUserID id=Q
PNUEID

PNUEName
RedirectionLevel

RedirectionPrio

AccessControl:

ControllerUE

PNUEID

PNUEName

ControlleeUE id=1

PNUEID #1
PNUEName #1
:
PNUEID #N
PNUEName #N
PNAccessControlList

PNAccessControlType
:
ControlleeUE id=M
PNUEID #1
PNUEName #1
:
PNUEID #P
PNUEName #P
PNAccessControlList

PNAccessControlType

NameofPNUE

PNUEID (Shared IMPU)

UEName id=1
Name 

:
UEName id=R
Name 


3.2.
XML schema
Deriving from the data model given in Figure 1 and the XML structure in Table 1, a PNM XML schema which is modified based on the existing one in the Annex B of 3GPP TS 24.259 is shown in Figure 2 below. 

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema targetNamespace="uri:3gpp:pnm"

xmlns="uri:3gpp:pnm"

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


elementFormDefault="qualified" attributeFormDefault="unqualified">


<!-- This import brings in the XML language attribute xml:lang-->


<xs:import namespace="http://www.w3.org/XML/1998/namespace"



schemaLocation="http://www.w3.org/2001/xml.xsd"/>


<!—The PNConfiguration element -->

<xs:element name="PNConfiguration" type="pnm:pnConfRequest"/>

<xs:element name="PNUEID" type="xs:string"/>


<xs:element name="PNUEName" type="xs:string"/>


<!-- The whole PNM PN-configuration specific data set  -->


<xs:complexType name="pnConfRequest">




<xs:sequence minOccurs="0" maxOccurs="unbounded">




<xs:choice>




<xs:element name="UERedirection" type="UERedirectionType"/>





<xs:element name="AccessControl" type="AccessControlType"/>




<xs:element name="NameofPNUE" type="PNUENameType"/>




<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>




</xs:choice>




</xs:sequence>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>





<xs:anyAttribute namespace="##other" processContents="lax">

</xs:complexType>


<!-- The UERedirection data set  -->

<xs:complexType name="UERedirectionType">



<xs:sequence>




<xs:element name="RedirectedUserID" maxOccurs="1">





<xs:complexType>






<xs:sequence>







<xs:element ref="pnm:PNUEID"/>







<xs:element ref="pnm:PNUEName"/>






<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>






</xs:sequence>




<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>





</xs:complexType>




<xs:anyAttribute namespace="##other" processContents="lax">




</xs:element>




<xs:element name="RedirectingUserID" minOccurs="0" maxOccurs="unbounded">





<xs:complexType>






<xs:sequence>







<xs:element ref="pnm:PNUEID"/>







<xs:element ref="pnm:PNUEName"/>







<xs:element name="RedirectionLevel" type="RedirectionLevelType" minOccurs="0"/>







<xs:element name="RedirectionPrio" type="RedirectionPrioType" minOccurs="0"/>






<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>






</xs:sequence>





<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>






<xs:attribute name="id" type="xs:positiveInteger" use="required"/>





<xs:anyAttribute namespace="##other" processContents="lax">





</xs:complexType>



</xs:element>


</xs:sequence>



<xs:attribute name="UriOfRedirectedUser" type="xs:string" use="required"/>


<xs:anyAttribute namespace="##other" processContents="lax">

</xs:complexType>

<!-- The AccessControl data set  -->

<xs:complexType name="AccessControlType">



<xs:sequence>




<xs:element name="ControllerUE" maxOccurs="1">





<xs:complexType>






<xs:sequence>







<xs:element ref="pnm:PNUEID"/>







<xs:element ref="pnm:PNUEName"/>






<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>






</xs:sequence>





<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>





<xs:anyAttribute namespace="##other" processContents="lax">





</xs:complexType>



</xs:element>




<xs:element name="ControlleeUE" minOccurs="0" maxOccurs="unbounded">





<xs:complexType>






<xs:sequence minOccurs="0" maxOccurs="unbounded">







<xs:element ref="pnm:PNUEID"/>







<xs:element ref="pnm:PNUEName"/>






<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>






</xs:sequence>





<xs:element name="PNAccessControlList" type="ACListType" minOccurs="0"/>






<xs:element name="PNAccessControlType" type="ACType" minOccurs="0"/>





<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>





<xs:attribute name="id" type="xs:positiveInteger" use="required"/>





<xs:anyAttribute namespace="##other" processContents="lax">





</xs:complexType>




</xs:element>




</xs:sequence>



<xs:attribute name="UriOfControllerUE" type="xs:string" use="required"/>


<xs:anyAttribute namespace="##other" processContents="lax">

</xs:complexType>


<!-- The PNUEName data set  -->


<xs:complexType name="PNUENameType">



<xs:element ref="pnm:PNUEID" maxOccurs="1"/>


<xs:sequence maxOccurs="unbounded">




<xs:element name="UEName" type="UENameType"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>


<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


<xs:anyAttribute namespace="##other" processContents="lax">


</xs:complexType>

<xs:complexType name="UENameType">



<xs:sequence maxOccurs="unbounded">




<xs:element name="Name" type="xs:string"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>


<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


<xs:attribute name="id" type="xs:positiveInteger" use="required"/>


<xs:anyAttribute namespace="##other" processContents="lax">


</xs:complexType>


<!-- The Simple Types -->

<xs:simpleType name="RedirectionLevelTyp">



<xs:restriction base="xs:string">




<xs:enumeration value="application"/>




<xs:enumeration value="component"/>



</xs:restriction>


</xs:simpleType>


<xs:simpleType name="RedirectionPrioType">



<xs:restriction base="xs:positiveInteger">




<xs:enumeration value="1"/>




<xs:enumeration value="2"/>




<xs:enumeration value="3"/>



</xs:restriction>


</xs:simpleType>


<xs:simpleType name="ACListType">



<xs:list itemType="xs:string"/>


</xs:simpleType>


<xs:simpleType name="ACType">



<xs:restriction base="xs:string">




<xs:enumeration value="Controller"/>




<xs:enumeration value="NonController"/>



</xs:restriction>


</xs:simpleType>
</xs:schema>

NOTE: The <xs:any> and <xs:anyAttribute> elements within the complex types allow for the compatible standard extensions in the future releases.
Figure 2: XML schema
3.3.
Example document

Figure 3 shows an example of an XML document compliant to the XML schema. All contents are for display purposes only.

<?xml version="1.0" encoding="utf-8"?>


<PNConfiguration>

  

<UERedirection UriOfRedirectedUser="sip:adam@vodafone.com">

  


<RedirectedUserID>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam1 </PNUEName>




</RedirectedUserID>

  


<RedirectingUserID id=1>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam2 </PNUEID>





<RedirectionLevel> application </RedirectionLevel>





<RedirectionPrio> 1 </RedirectionPrio>



</RedirectingUserID>

  


<RedirectingUserID id=2>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam3 </PNUEName>




<RedirectionLevel> application </RedirectionLevel>





<RedirectionPrio> 2 </RedirectionPrio>



</RedirectingUserID>


</UERedirection>


<AccessControl UriOfControllerUE="sip:adam@vodafone.com">

  


<ControllerUE>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam1 </PNUEID>




</ControllerUE>

  


<ControlleeUE id=1>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam2 </PNUEName>





<PNAccessControlList> sip:user1@vodafone.com sip:user2@vodafone.com sip:user3@vodafone.com </PNAccessControlList>





<PNAccessControlType> Controller </PNAccessControlType>



</ControlleeUE>

  


<ControlleeUE id=2>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam3 </PNUEName>





<PNAccessControlList> sip:user4@vodafone.com </PNAccessControlList>





<PNAccessControlType> NonController </PNAccessControlType>



</ControlleeUE>


</AccessControl>


<NameofPNUE>

  


<PNUEID> sip:adam@vodafone.com </PNUEID>




<UEName id=1> 





<Name> adam1 </Name>




</UEName>




<UEName id=2> 





<Name> adam2 </Name>




</UEName>



<UEName id=3> 





<Name> adam3 </Name>




</UEName>


</NameofPNUE>
 
</PNConfiguration>
Figure 3: Example XML document

4.
XCAP usage for PNM
4.1.
HTTP URIs 

In order to configure an XML document, an element within an XML document or an attribute of an element within an XML document, the data of the XML document at the XCAP server is represented by an HTTP URI. 

According to RFC 4825 [6], a HTTP URI is constructed by concatenating the XCAP root with the document selector with the node selector separator with a percent-encoded form of the node selector.

Table 2 below shows the HTTP URIs of the XCAP usage for PNM according to IETF RFC4825. Please note that the selection of the contents for the HTTP URIs is for display purposes only, but the basic rules apply.
Table 2: XCAP HTTP URI definitions 
	Name
	Description
	HTTP URI

	XCAP root 
	XCAP root defines contexts in which all XCAP resources exist.
	XCAP root URI: xcap.domain (see RFC 4825 [6])

(e.g. within the example.com domain the http://xcap.example.com is a XCAP root URI)

	Document selector
	Document selector identifies the document within the XCAP root.
	XCAP root URI/XCAP AUID/sub-tree/XUI/Filename

(e.g. http://xcap.example.com/com.example.pnm
/users/sip:user1@example.com/pnm)

	XCAP AUID
	As specified in RFC 4825 [6], the second namespace for the XCAP AUID is the vendor-proprietary namespace, i.e.; each AUID is prefixed with the reverse domain name of the organization creating the AUID, followed by a period, followed by any vendor defined token. In this way, AUIDs within the vendor namespace do not need to be registered with IANA.
	In this document, the PNM application known to the XCAP server is associated with an AUID equal to com.example.pnm.



	Sub-tree
	Either "users" or "global" (see RFC 4825 [6])
	users

	XCAP users
	A PN is identified by a XCAP User Identifier (XUI) and is addressed by an AoR, for instance by the shared public user identity used for that PN. 
	sip:user1@example.com

	Filename
	"pnm"
	pnm

	Node selector separator
	"~~"
	~~

	Node selector
	The node selector specifies the nodes of an XML document which are to be accessed.
	PNConfiguration/RedirectedUserID


4.2.
Examples of XCAP operations

Example 1: Figure 4 below shows how to create a XCAP document. This document will be used as a reference document for the following examples.

PUT http://xcap.vodafone.com/com.vodafone.pnm/users/sip:adam@vodafone.com/pnm HTTP/1.1
Content-Type: application/pnm+xml

Host: xcap.vodafone.com

<?xml version="1.0" encoding="utf-8"?>

  
<PNConfiguration>

  

<UERedirection UriOfRedirectedUser="sip:adam1@vodafone.com">

  


<RedirectedUserID>





<PNUEID> sip:adam1@vodafone.com </PNUEID>





<PNUEName> adam1 </PNUEID>




</RedirectedUserID>

  


<RedirectingUserID id=1>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam </PNUEID>




<RedirectionLevel> application </RedirectionLevel>




<RedirectionPrio> 1 </RedirectionPrio>



</RedirectingUserID>




<RedirectingUserID id=2>





<PNUEID> sip:adam2@vodafone.com </PNUEID>





<PNUEName> adam2 </PNUEID>




<RedirectionLevel> application </RedirectionLevel>




<RedirectionPrio> 2 </RedirectionPrio>



</RedirectingUserID>


</UERedirection>


<AccessControl UriOfControllerUE="sip:adam@vodafone.com">

  


<ControllerUE>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam1 </PNUEID>




</ControllerUE>

  


<ControlleeUE id=1>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam1 </PNUEName>





<PNAccessControlList> sip:user1@vodafone.com sip:user2@vodafone.com sip:user3@vodafone.com </PNAccessControlList>





<PNAccessControlType> Controller </PNAccessControlType>



</ControlleeUE>

  


<ControlleeUE id=2>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam2 </PNUEName>





<PNAccessControlList> sip:user4@vodafone.com </PNAccessControlList>





<PNAccessControlType> NonController </PNAccessControlType>



</ControlleeUE>

  


<ControlleeUE id=3>





<PNUEID> sip:adam@vodafone.com </PNUEID>





<PNUEName> adam3 </PNUEName>





<PNAccessControlList> sip:userx@vodafone.com </PNAccessControlList>





<PNAccessControlType> Controller </PNAccessControlType>



</ControlleeUE>


</AccessControl>
 
</PNConfiguration>

Figure 4: Creation of a XCAP document for PN UE redirection using PUT operation
Example 2: The http uri http://xcap.vodafone.com/com.vodafone.pnm/users/sip:adam@vodafone.com/pnm/~~/PNConfiguration/UERedirection%5b@UriOfRedirectedUser =%22sip:adam1@vodafone.com%22%5d selects the XML element <UERedirection> with the attribute value “UriOfRedirectedUser=sip:adam1@vodafone.com” of the <RedirectedUserID> element. The result of a fetch operation using this HTTP URI is shown in Figure 5.
GET http://xcap.vodafone.com/com.vodafone.pnm/users/sip:adam@vodafone.com/pnm/~~/PNConfiguration/UERedirection%5b@UriOfRedirectedUser=%22sip:adam1@vodafone.com%22%5d HTTP/1.1

...

<! The result is:-->
HTTP/1.1 200 OK

Content-Type: application/xcap-el+xml
...

<?xml version="1.0" encoding="utf-8"?>

  

<UERedirection UriOfRedirectedUser="sip:adam1@vodafone.com">

  


<RedirectedUserID>





<PNUEID> sip:adam1@vodafone.com </PNUEID>





<PNUEName> adam1 </PNUEID>




</RedirectedUserID>

  


<RedirectingUserID id=1>





<PNUEID> sip:eva1@vodafone.com </PNUEID>





<PNUEName> eva1 </PNUEID>




<RedirectionLevel> application </RedirectionLevel>




<RedirectionPrio> 1 </RedirectionPrio>



</RedirectingUserID>


</UERedirection>
Figure 5: Fetch a <UERedirection> element 

Example 3: The http uri http://xcap.vodafone.com/com.vodafone.pnm/users/sip:adam@vodafone.com/pnm/~~/PNConfiguration/UERedirection%5b@UriOfRedirectedUser=%22sip:adam1@vodafone.com%22%5d/RedirectedUserID selects the element <RedirectedUserID> identified by the attribute value of the <RedirectedUserID> element with “UriOfRedirectedUser=sip:adam1@vodafone.com” as shown in Figure 6. 
GET http://xcap.vodafone.com/com.vodafone.pnm/users/sip:adam@vodafone.com/pnm/~~/PNConfiguration/UERedirection%5b@UriOfRedirectedUser=%22sip:adam1@vodafone.com%22%5d/RedirectedUserID HTTP/1.1

...

<! The result is:-->

HTTP/1.1 200 OK

Content-Type: application/xcap-el+xml
...

<?xml version="1.0" encoding="utf-8"?>

  

<RedirectedUserID>



<PNUEID> sip:adam1@vodafone.com </PNUEID>




<PNUEName> adam1 </PNUEID>



</RedirectedUserID>

Figure 6: Fetch a <RedirectedUserID> element
Example 4: The http uri http://xcap.vodafone.com/com.vodafone.pnm/users/sip:adam@vodafone.com/pnm/~~/PNConfiguration/UERedirection%5b@UriOfRedirectedUser=%22sip:adam1@vodafone.com%22%5d/RedirectingUserID%5b@id=%222%22%5d selects the element <UERedirection/RedirectingUserID> identified by the attribute value of the <RedirectedUserID> element with “UriOfRedirectedUser=sip:adam1@vodafone.com” and the attribute value of the <RedirectingUserID> element with “id=2” as shown in Figure 7. 
GET http://xcap.vodafone.com/com.vodafone.pnm/users/sip:adam@vodafone.com/pnm/~~/PNConfiguration/UERedirection%5b@UriOfRedirectedUser=%22sip:adam1@vodafone.com%22%5d/RedirectingUserID%5b@id=%222%22%5d HTTP/1.1

...

<! The result is:-->

HTTP/1.1 200 OK

Content-Type: application/xcap-el+xml
...

<?xml version="1.0" encoding="utf-8"?>

  

<RedirectingUserID id=2>





<PNUEID> sip:eva2@vodafone.com </PNUEID>





<PNUEName> eva1 </PNUEID>




<RedirectionLevel> application </RedirectionLevel>




<RedirectionPrio> 2 </RedirectionPrio>


</RedirectingUserID>
Figure 7: Fetch a <RedirectingUserID> element with attribute value id=2
Example 5: The http uri http://xcap.vodafone.com/com.vodafone.pnm/users/sip:adam@vodafone.com/pnm/~~/PNConfiguration/UERedirection%5b@UriOfRedirectedUser=%22sip:adam1@vodafone.com%22%5d/RedirectingUserID%5b@id=%221%22%5d selects the element <UERedirection/RedirectingUserID> identified by the attribute value of the <RedirectedUserID> element with “UriOfRedirectedUser=sip:adam1@vodafone.com” and the attribute value of the <RedirectingUserID> element with “id=1”. A replacement of a <RedirectingUserID> is shown in Figure 8.

PUT http://xcap.vodafone.com/com.vodafone.pnm/users/sip:adam@vodafone.com/pnm/~~/PNConfiguration/UERedirection%5b@UriOfRedirectedUser=%22sip:adam1@vodafone.com%22%5d/RedirectingUserID%5b@id=%221%22%5d HTTP/1.1
Content-Type: application/xcap-el+xml

Host: xcap.vodafone.com

...

<?xml version="1.0" encoding="utf-8"?>

  

<RedirectingUserID id=1>





<PNUEID> sip:eva3@vodafone.com </PNUEID>





<PNUEName> eva1 </PNUEID>




<RedirectionLevel> application </RedirectionLevel>




<RedirectionPrio> 1 </RedirectionPrio>


</RedirectingUserID>
Figure 8: Replace a <RedirectingUserID> element with attribute value id=1
5.
Conclusions and proposals
The conventions and basic rules of the XML schema and the HTTP URIs in accordance with IETF RFC4825 for supporting the PN configuration were introduced, along with a couple of examples showing how such conventions and rules work. 

It is encouraged that CT1 approve the conventions, ensuring the further works on modifying the PN-configuration procedures and the example signalling flows in 3GPP TS 24.259 relying on these conventions and rules can be followed.
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