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Introduction
TS "Representational State Transfer (REST) reference point between Application Function (AF) and Protocol Converter (PC)" (TS 29.abc) will include the XML schema that defines the structure of XML documents proposed for the specific application communication on the XML based Rx reference point.
Discussion

It is very important to provide an XML schema (XSD) with a good structure, which can be described by the following main characteristics:

· Good readability and easy to understand

· Future proof and upgradable with new elements in a structured form
· Syntax complexity shall allow a change of elements in a simple way

· High versatility
· Based on the structure of Diameter AVPs and commands defined in TS 29.214
· Openness to use a subset of the Diameter AVPs and values only
There are different solutions possible due to the high flexibility of XML schema definitions. This paper proposes an XML schema, in which simple elements are defined and reused in groups and complex elements. It is not important that all information is completely included or whether all types are correctly defined in this document. May be elements that are defined in the latest version of TS 29.214 are missing or the type of an element is differently defined. On the other hand, this incompleteness shows the flexibility of the XML schema and the possibility for easy changes. In addition the script of an AAR command, rendered out of this XML schema, is added as an example.
XML Schema

The first main part includes the simple elements independent whether the elements are included into a group or not later on. The details of every simple element are defined in this section. In this example the type is added to the simple elements.
The second main part defines possible groups. This part uses references to simple elements or other groups. Therefore, a simple element is no more defined in this part of the XML schema.

The third main part defines commands. This XML schema only details the AAR command and leaves the other commands open before an approval of the XML main structure. This part uses references to simple elements or groups. Therefore, a simple element or a group is no more defined in this part of the XML schema.

The valid XML schema script, reproduced in the following, was produced with an easy XML editor.

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

<xs:schema xmlns="" id="RxReferencePoint" xmlns:xs="http://www.w3.org/2001/XMLSchema">

  <xs:annotation>

    <xs:documentation>===============================================================</xs:documentation>

    <xs:documentation>XML Schema Reference, 

                      see http://www.w3.org

                      see http://www.edition-w3.de/TR/2001/REC-xmlschema-0-20010502/ 

                      see http://www.w3schools.com/schema/schema_elements_ref.asp    </xs:documentation>

    <xs:documentation>===============================================================</xs:documentation>

  </xs:annotation>

  <xs:annotation>

    <xs:documentation>=============================</xs:documentation>

    <xs:documentation>Definition of Simple Elements</xs:documentation>

    <xs:documentation>=============================</xs:documentation>

  </xs:annotation>

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

  <xs:element name="AuthApplicationID" type="xs:unsignedInt" />

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

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

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

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

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

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

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

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

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

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

  <xs:element name="MaxRequestedBandwidthUL" type="xs:unsignedInt" />

  <xs:element name="MaxRequestedBandwidthDL" type="xs:unsignedInt" />

  <xs:element name="MinRequestedBandwidthDL" type="xs:unsignedInt" />

  <xs:element name="MinRequestedBandwidthUL" type="xs:unsignedInt" />

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

  <xs:element name="MediaType" type="xs:int" />

  <xs:element name="ReservationPriority" type="xs:int" />

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

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

  <xs:element name="ServiceInfoStatus" type="xs:int" />

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

  <xs:element name="SIPForkingIndication" type="xs:int" />

  <xs:element name="SpecificAction" type="xs:int" />

  <xs:element name="MediaComponentNumber" type="xs:unsignedInt" />

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

  <xs:element name="SubscriptionIDType" type="xs:int" />

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

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

  <xs:element name="FeatureListID" type="xs:unsignedInt" />

  <xs:element name="FeatureList" type="xs:unsignedInt" />

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

  <xs:element name="FramedIPv6Prefix" type="xs:string" />

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

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

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

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

  <xs:element name="CCTotalOctets" type="xs:unsignedInt" />

  <xs:element name="CCInputOctets" type="xs:unsignedInt" />

  <xs:element name="CCOutputOctets" type="xs:unsignedInt" />

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

  <xs:element name="RxRequestType" type="xs:int" />

  <xs:element name="RequiredAccessInfo" type="xs:int" />

  <xs:element name="OriginStateID" type="xs:unsignedInt" />

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

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

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

  <xs:annotation>

    <xs:documentation>====================</xs:documentation>

    <xs:documentation>Definition of Groups</xs:documentation>

    <xs:documentation>====================</xs:documentation>

  </xs:annotation>

  <xs:group name="MediaComponentDescription">

    <xs:sequence>

      <xs:element minOccurs="0" ref="MediaComponentNumber" />

      <xs:element minOccurs="0" ref="AFApplicationIdentifier" />

      <xs:element minOccurs="0" ref="MediaType" />

      <xs:element minOccurs="0" ref="MaxRequestedBandwidthDL" />

      <xs:element minOccurs="0" ref="MaxRequestedBandwidthUL" />

      <xs:element minOccurs="0" ref="MinRequestedBandwidthDL" />

      <xs:element minOccurs="0" ref="MinRequestedBandwidthUL" />

      <xs:element minOccurs="0" ref="FlowStatus" />

      <xs:element minOccurs="0" ref="ReservationPriority" />

      <xs:element minOccurs="0" ref="RSBandwidth" />

      <xs:element minOccurs="0" ref="RRBandwidth" />

      <xs:element minOccurs="0" ref="CodecData" />

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

        <xs:complexType>

          <xs:group ref="MediaSubComponent" />

        </xs:complexType>

      </xs:element>

    </xs:sequence>

  </xs:group>

  <xs:group name="MediaSubComponent">

    <xs:sequence>

      <xs:element minOccurs="0" ref="FlowNumber" />

      <xs:element minOccurs="0" ref="FlowDescription" />

      <xs:element minOccurs="0" ref="FlowStatus" />

      <xs:element minOccurs="0" ref="FlowUsage" />

      <xs:element minOccurs="0" ref="MaxRequestedBandwidthUL" />

      <xs:element minOccurs="0" ref="MaxRequestedBandwidthDL" />

      <xs:element minOccurs="0" ref="AFSignallingProtocol" />

    </xs:sequence>

  </xs:group>

  <xs:group name="SubscriptionID">

    <xs:sequence>

      <xs:element minOccurs="0" ref="SubscriptionIDType" />

      <xs:element minOccurs="0" ref="SubscriptionIDData" />

    </xs:sequence>

  </xs:group>

  <xs:group name="SupportedFeatures">

    <xs:sequence>

      <xs:element minOccurs="0" ref="VendorID" />

      <xs:element minOccurs="0" ref="FeatureListID" />

      <xs:element minOccurs="0" ref="FeatureList" />

    </xs:sequence>

  </xs:group>

  <xs:group name="SponsoredConnectivityData">

    <xs:sequence>

      <xs:element minOccurs="0" ref="SponsorIdentity" />

      <xs:element minOccurs="0" ref="ApplicationServiceProviderIdentity" />

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

        <xs:complexType>

          <xs:group ref="GrantedServiceUnit" />

        </xs:complexType>

      </xs:element>

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

        <xs:complexType>

          <xs:group ref="UsedServiceUnit" />

        </xs:complexType>

      </xs:element>

    </xs:sequence>

  </xs:group>

  <xs:group name="GrantedServiceUnit">

    <xs:sequence>

      <xs:element minOccurs="0" ref="CCTotalOctets" />

      <xs:element minOccurs="0" ref="CCInputOctets" />

      <xs:element minOccurs="0" ref="CCOutputOctets" />

    </xs:sequence>

  </xs:group>

  <xs:group name="UsedServiceUnit">

    <xs:sequence>

      <xs:element minOccurs="0" ref="CCTotalOctets" />

      <xs:element minOccurs="0" ref="CCInputOctets" />

      <xs:element minOccurs="0" ref="CCOutputOctets" />

    </xs:sequence>

  </xs:group>

  <xs:group name="ProxyInfo">

    <xs:sequence>

      <xs:element minOccurs="0" ref="ProxyHost" />

      <xs:element minOccurs="0" ref="ProxyState" />

    </xs:sequence>

  </xs:group>

  <xs:annotation>

    <xs:documentation>======================</xs:documentation>

    <xs:documentation>Definition of Commands</xs:documentation>

    <xs:documentation>======================</xs:documentation>

  </xs:annotation>

  <xs:annotation>

    <xs:documentation>===========</xs:documentation>

    <xs:documentation>AARCommands</xs:documentation>

    <xs:documentation>===========</xs:documentation>

  </xs:annotation>

  <xs:element name="AARCommand">

    <xs:complexType>

      <xs:sequence>

        <xs:element minOccurs="0" ref="SessionID" />

        <xs:element minOccurs="0" ref="AuthApplicationID" />

        <xs:element minOccurs="0" ref="OriginHost" />

        <xs:element minOccurs="0" ref="OriginRealm" />

        <xs:element minOccurs="0" ref="DestinationRealm" />

        <xs:element minOccurs="0" ref="DestinationHost" />

        <xs:element minOccurs="0" ref="IPDomainID" />

        <xs:element minOccurs="0" ref="AFApplicationIdentifier" />

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

          <xs:complexType>

            <xs:group ref="MediaComponentDescription" />

          </xs:complexType>

        </xs:element>

        <xs:element minOccurs="0" ref="ServiceInfoStatus" />

        <xs:element minOccurs="0" ref="AFChargingIdentifier" />

        <xs:element minOccurs="0" ref="SIPForkingIndication" />

        <xs:element minOccurs="0" ref="SpecificAction" />

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

          <xs:complexType>

            <xs:group ref="SubscriptionID" />

          </xs:complexType>

        </xs:element>

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

          <xs:complexType>

            <xs:group ref="SupportedFeatures" />

          </xs:complexType>

        </xs:element>

        <xs:element minOccurs="0" ref="ReservationPriority" />

        <xs:element minOccurs="0" ref="FramedIPAddress" />

        <xs:element minOccurs="0" ref="FramedIPv6Prefix" />

        <xs:element minOccurs="0" ref="CalledStationID" />

        <xs:element minOccurs="0" ref="ServiceURN" />

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

          <xs:complexType>

            <xs:group ref="SponsoredConnectivityData" />

          </xs:complexType>

        </xs:element>

        <xs:element minOccurs="0" ref="MPSIdentifier" />

        <xs:element minOccurs="0" ref="RxRequestType" />

        <xs:element minOccurs="0" ref="RequiredAccessInfo" />

        <xs:element minOccurs="0" ref="OriginStateID" />

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

          <xs:complexType>

            <xs:group ref="ProxyInfo" />

          </xs:complexType>

        </xs:element>

        <xs:element minOccurs="0" ref="RouteRecord" />

      </xs:sequence>

    </xs:complexType>

  </xs:element>

  <xs:annotation>

    <xs:documentation>==============</xs:documentation>

    <xs:documentation>Other Commands</xs:documentation>

    <xs:documentation>==============</xs:documentation>

  </xs:annotation>

  <xs:element name="ASACommand" />

  <xs:element name="ASRCommand" />

  <xs:element name="STACommand" />

  <xs:element name="STRCommand" />

  <xs:element name="RAACommand" />

  <xs:element name="RARCommand" />

  <xs:element name="AAACommand" />

</xs:schema>

AAR command
The XML tool automatically renders the following empty XML script, which illustrates the structure of a valid AAR command (possibly not all elements are required in a real XML based Rx command), from the XSD reproduced above.

<?xml version="1.0" standalone="yes"?>

<RxReferencePoint>

  <AARCommand>

    <SessionID></SessionID>

    <AuthApplicationID></AuthApplicationID>

    <OriginHost></OriginHost>

    <OriginRealm></OriginRealm>

    <DestinationRealm></DestinationRealm>

    <DestinationHost></DestinationHost>

    <IPDomainID></IPDomainID>

    <AFApplicationIdentifier></AFApplicationIdentifier>

    <ServiceInfoStatus></ServiceInfoStatus>

    <AFChargingIdentifier></AFChargingIdentifier>

    <SIPForkingIndication></SIPForkingIndication>

    <SpecificAction></SpecificAction>

    <ReservationPriority></ReservationPriority>

    <FramedIPAddress></FramedIPAddress>

    <FramedIPv6Prefix></FramedIPv6Prefix>

    <CalledStationID></CalledStationID>

    <ServiceURN></ServiceURN>

    <MPSIdentifier></MPSIdentifier>

    <RxRequestType></RxRequestType>

    <RequiredAccessInfo></RequiredAccessInfo>

    <OriginStateID></OriginStateID>

    <RouteRecord></RouteRecord>

    <MediaComponentDescription>

      <MediaComponentNumber></MediaComponentNumber>

      <AFApplicationIdentifier></AFApplicationIdentifier>

      <MediaType></MediaType>

      <MaxRequestedBandwidthDL></MaxRequestedBandwidthDL>

      <MaxRequestedBandwidthUL></MaxRequestedBandwidthUL>

      <MinRequestedBandwidthDL></MinRequestedBandwidthDL>

      <MinRequestedBandwidthUL></MinRequestedBandwidthUL>

      <FlowStatus></FlowStatus>

      <ReservationPriority></ReservationPriority>

      <RSBandwidth></RSBandwidth>

      <RRBandwidth></RRBandwidth>

      <CodecData></CodecData>

      <MediaSubComponent>

        <FlowNumber></FlowNumber>

        <FlowDescription></FlowDescription>

        <FlowStatus></FlowStatus>

        <FlowUsage></FlowUsage>

        <MaxRequestedBandwidthUL></MaxRequestedBandwidthUL>

        <MaxRequestedBandwidthDL></MaxRequestedBandwidthDL>

        <AFSignallingProtocol></AFSignallingProtocol>

      </MediaSubComponent>

    </MediaComponentDescription>

    <SubscriptionID>

      <SubscriptionIDType></SubscriptionIDType>

      <SubscriptionIDData></SubscriptionIDData>

    </SubscriptionID>

    <SupportedFeatures>

      <VendorID></VendorID>

      <FeatureListID></FeatureListID>

      <FeatureList></FeatureList>

    </SupportedFeatures>

    <SponsoredConnectivityData>

      <SponsorIdentity></SponsorIdentity>

      <ApplicationServiceProviderIdentity></ApplicationServiceProviderIdentity>

      <GrantedServiceUnit>

        <CCTotalOctets></CCTotalOctets>

        <CCInputOctets></CCInputOctets>

        <CCOutputOctets></CCOutputOctets>

      </GrantedServiceUnit>

      <UsedServiceUnit>

        <CCTotalOctets></CCTotalOctets>

        <CCInputOctets></CCInputOctets>

        <CCOutputOctets></CCOutputOctets>

      </UsedServiceUnit>

    </SponsoredConnectivityData>

    <ProxyInfo>

      <ProxyHost></ProxyHost>

      <ProxyState></ProxyState>

    </ProxyInfo>

  </AARCommand>

</RxReferencePoint>

Conclusion

It is proposed to agree on the following main structure of an XML schema (not on the details of elements and groups mentioned in this paper) before defining an XML schema in TS "Representational State Transfer (REST) reference point between Application Function (AF) and Protocol Converter (PC)":

· First main part: Definition of simple elements
· Second main part: Definition of groups, usage of references to simple elements or other groups (subgroups) in this part of the XSD and avoidance of the definition of simple element
· Third main part: Definition of commands, usage of references to simple elements or groups and avoidance of  the definition of simple element and groups

