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*** 1st Change ***
7.x.y
(Proposal) Diameter to XML Schema Conversion
7.x.y.1
Analysis of Diameter Data Types and XML Schema Data Types
For this anaylsis the Diameter AAR message is considered. From 29.214 (v11.8.0), subclause 5.6.1 the following is the AAR message format:-
<AA-Request> ::= < Diameter Header: 265, REQ, PXY >





 < Session-Id >





 { Auth-Application-Id }





 { Origin-Host }





 { Origin-Realm }





 { Destination-Realm }





 [ Destination-Host ]




 [ IP-Domain-Id ]




 [ AF-Application-Identifier ]





*[ Media-Component-Description ]





 [ Service-Info-Status ]





 [ AF-Charging-Identifier ]





 [ SIP-Forking-Indication ]





*[ Specific-Action ]





*[ Subscription-Id ]




*[ Supported-Features ]




 [ Reservation-Priority ]





 [ Framed-IP-Address ]





 [ Framed-IPv6-Prefix ]

                 [ Called-Station-Id ]




 [ Service-URN ]




 [ Sponsored-Connectivity-Data ]




 [ MPS-Identifier ]




 [ Rx-Request-Type ]




*[ Required-Access-Info ]




 [ Origin-State-Id ]





*[ Proxy-Info ]





*[ Route-Record ]





*[ AVP ]
Following table 7.x.y.1.1 consider the individual data types of the AVPs of this AAR command and considers the corresponding XML data type or the closest possible XML data type.

	AVPs
	AVP CODE
	DIAMTER DATA TYPE
	XML SCHEMA DATA TYPE

	SessionId 
	263
	UTF8String
	String

	AuthApplication
	258
	Unsigned32
	UnsignedInt

	OriginHost
	264
	DiameterIdentity
	String

	OriginRealm
	296
	DiameterIdentity
	String

	DestinationRealm
	283
	DiameterIdentity
	String

	DestinationHost
	293
	DiameterIdentity
	String

	IP-Domain-ID
	537
	OctetString
	String

	AF Application Identifier

	504
	OctetString
	String

	Media Component description
	517
	Grouped
	Group

	Service Info Status
	527
	Enum
	Int

	AF charging identifier
	505
	OctetString
	String

	SIP-Forking-Indication
	523
	Enum
	Int

	Specific-Action
	513
	Enum
	Int

	Subscription-ID
	443
	Grouped
	Group

	*Supported Features
	628
	Grouped
	Group

	Reservation-Priority
	458
	Enum
	Int

	Framed-IP-Address
	8
	OctetString
	String

	Framed-IPv6-Prefix
	97
	OctetString
	String

	Service-URN
	525
	OctetString
	String

	Sponsored connectivity data
	530
	Grouped
	Group

	MPS Identifier 
	528
	OctetString
	String

	Rx-Request-Type
	533
	Enum
	Int

	*Required Access Info
	536
	Enum
	Int

	Origin State ID
	278
	Unsigned32
	unsignedInt

	Proxy Info
	284
	Grouped
	Group

	Route-Record
	282
	DiameterIdentiy
	String

	
	
	
	


Table 7.x.y.1.1 - 
In table 7.x.y.1.1 there are certain AVPs which are of data type group, denoting embedded AVPs. There are also certain dat atypes that do not match directly to corresponding XML dat atypes or that such XML dat atypes do not exist. These are considered and XML data types matches proposed in the following table 7.x.y.1.2 to table 7.x.y.1.8
	MEDIA COMPONENT DESCRIPTION AVP
	AVP CODE
	DIAMETER DATA TYPE
	XML SCHEMA DATA TYPE

	Media component number
	518
	Unsigned32
	unsignedInt

	*Media sub component
	519
	Grouped 
	Group

	AFAppIdentifier
	504
	OctetString
	String

	MediaType
	520
	Enum
	Int

	MaxRequestedBWUL
	516
	Unsigned32
	UnsignedInt

	MaxRequestedBWDL
	515
	Unsigned32
	UnsignedInt

	FlowStatus
	511
	Enum
	Int

	ReservationPriority
	458
	Enum
	Int

	RSBW
	522
	Unsigned32
	UnsignedInt

	RRBW
	521
	Unsigned32
	UnsignedInt

	*CodecData
	524
	OctetString
	String


Table 7.x.y.1.2 - 

	SUBSCRIPTIONID AVP
	AVP CODE
	DIAMETER DATA TYPE
	XML SCHEMA DATA TYPE

	Sub-ID-Type
	450
	Enum
	Int

	Sub-ID-Data
	444
	UTF8String
	String


Table 7.x.y.1.3 - 

	SUPPORTED FEATURE AVP
	AVP CODE (628)
	DIAMETER DATA TYPE
	XML SCHEMA DATA TYPE

	Feature List ID
	
	Unsigned32
	UnsignedInt

	Feature List
	
	Unsigned32
	UnsignedInt


Table 7.x.y.1.4 - 

	SPONSORED CONNECTIVITY DATA AVP
	AVP CODE 
	DIAMETER DATA TYPE
	XML SCHEMA DATA TYPE

	Sponsor Identity
	531
	UTF8String
	String

	App Service Provider Identity
	532
	UTF8String
	String

	Granted Service Unit
	431
	Grouped
	Group

	Used Service Unit
	446
	Grouped
	Group


Table 7.x.y.1.5 - 

	GRANTED SERVICE UNIT AVP
	AVP CODE 
	DIAMETER DATA TYPE
	XML SCHEMA DATA TYPE

	Tariff Time Change
	451
	Time
	Time

	CC-Time
	420
	Unsigned32
	UnsignedInt

	CC-Money
	413
	Grouped
	Group

	Total Octets
	421
	Unisgned64
	UnsignedInt

	Input Octets
	412
	Unisgned64
	UnsignedInt

	Output Octets
	414
	Unisgned64
	UnsignedInt

	Service Specific Units
	417
	Unisgned64
	UnsignedInt


Table 7.x.y.1.6 - 

	USED SERVICE UNIT AVP
	AVP CODE 
	DIAMETER DATA TYPE
	XML SCHEMA DATA TYPE

	Tariff Change Usage
	452
	Enum
	Int

	CC-Time
	420
	Unsigned32
	UnsignedInt

	CC-Money
	413
	Grouped
	Group

	Total Octets
	421
	Unisgned64
	UnsignedInt

	Input Octets
	412
	Unisgned64
	UnsignedInt

	Output Octets
	414
	Unisgned64
	UnsignedInt

	Service Specific Units
	417
	Unisgned64
	UnsignedInt


Table 7.x.y.1.7 - 

	SUPPORTED FEATURE AVP
	AVP CODE (628)
	DIAMETER DATA TYPE
	XML SCHEMA DATA TYPE

	Unit Value
	445
	Decimal
	Decimal

	Currency Code
	425
	Unsigned32
	UnsignedInt


Table 7.x.y.1.8 - 

7.x.y.2
"AVPP parameter" group
Diameter protocol is a message based protocol with two types of messages i.e., request message and answer message.

A diameter AVP (Attribute Value Pair) is a basic unit inside the diameter message that carries the data. There must be at least one AVP inside the diameter message. AVP code, AVP flags and AVPLength fields are mandatory fields for every AVP in an Rx message, see Figure 7.x.y.1.1
	AVP Code

	AVP Flags
	AVP Length

	Vendor Id (Optional)

	Data ……….


Figure 7.x.y.1.1 – Format of a diameter AVP basic unit
For these recurring three fields, one could group these as an "AVP parameter" in XML schema equivalent messages and reference that in every AVP element in the XML Schema. This will optimize the XML schema representation for any AVP in the diameter protocol. The XML representation of this "AVP parameter" type is as given below:
[image: image1.png]~=xs:glement name="AvVPParameters
“xs complexType=
“xssequence>
s element name="AVPCode" type="xs:int=
s element name="AVPFlags" type="yshyte"l>
s element name="AYPLengih" type="xsint/=
< sequence>
<y complexType-
<ixs:element-





This "AVP parameters" group (given above) is referenced in every AVP in the diameter message using the reference attribute. An example of the usage of AVP parameter group is given below:
[image: image2.png]<xs-element name="Session|DAVI
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element name="Data" tyne="xs:string'/=
< sequence>
<y complexType-
<hs:element-





The above example is for the SessionID AVP included in the AARequest message (Rx message).The AVP parameter is referenced using the XML ref attribute which optimising the XML representation for the Rx messages instead of all the three AVP field being explicitly include for every AVP element represented in the XML schema.
7.x.y.3
XML schema for Diameter AAR applying "AVPP parameters" group
Applying the logic in subclauses 7.x.y.1 and 7.x.y.2, the following XML schema for the AAR message is derived.
NOTE:
The following XML schema has been check and does compile without errors.
Diameter Header 
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              <XML equivalent>

[image: image4.png]<xs element name="DiameterHeader"~
“xs complexType=
s sequence”
s element fxect
s element nam;
s element fxect
s element fxect
s element nam;
s element nam;
s element nam;
< sequence=
<y complexType=
“iyselement-

i="1" name="Version" type="xs byte">
MessageLength ype="xsineger’=
258" name="CommandFlags” type="
268" name="CommandCote" by
‘ApplicationlD” ype="xs integer’=

HopToHopidentier” type="ss:int'=
EndToEndidentifer” pe="ss:inf'>

s unsignedBye>




AVP Parameter Group
          <XML equivalent>

[image: image5.png]~=xs:glement name="AvVPParameters
“xs complexType=
“xssequence>
s element name="AVPCode" type="xs:int=
s element name="AVPFlags" type="yshyte"l>
s element name="AYPLengih" type="xsint/=
< sequence>
<y complexType-
<ixs:element-





AVP code, AVP flags and AVPLength fields are mandatory fields for every AVP in an Rx message. Hence in the XML equivalent message these three fields are grouped as an AVP parameter group and referenced in every AVP element in the XML Schema.

Session ID AVP

<XML equivalent>

[image: image6.png]<xs-element name="Session|DAVI
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element name="Data" tyne="xs:string'/=
< sequence>
<y complexType-
<hs:element-





Auth-Application ID AVP

<XML equivalent>

[image: image7.png]=xs-element name="AuthApplication|DAVF
“xs complexType=
s sequence>
s element re
s element nam
< sequence>
<y complexType-
“iyselement-

WPParameters'/=
‘Data" type="vs:unsignedint’>





Origin Host AVP

 <XML equivalent>

[image: image8.png]=xs-element name="0nginHostAYF"=>
“xs complexType=
s sequence>
s element ref="AYPParameters
s element maxOccurs="unbounded” name="Data" type="cs:string’/=
< sequence>
<y complexType-
“iyselement-





Origin Realm AVP

<XML equivalent>[image: image9.png]~<xs:element name="0riginRealmAvF"
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element maxOccurs="unbounded” nam
< sequence>
<y complexType-
“iyselement-

Data" ty

s:string'>




Destination Realm AVP

<XML equivalent>

[image: image10.png]~=xs:element name="DeslinationRealmAv
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element maxOccurs="unbounded” nam
< sequence>
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Destination Host AVP

 <XML equivalent>

           [image: image11.png]~<xs:element name="DestinationHostAVF
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element maxOccurs="unbounded” nam
< sequence>
<y complexType-
“iyselement-
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IP Domain ID AVP

<XML equivalent>

[image: image12.png]<xs-element name="IP-Domain-ID"=
“xs complexType=
s sequence>
s element ref="AVPParameters”
s element maxOccurs="unbounded” nam
< sequence>
<y complexType-
“iyselement-

Data" ty

s:string'>




AFAppIdentifier AVP

<XML equivalent>

[image: image13.png]<xs:element name="AF ApplicationidentifierAvP">
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element maxOccurs="unbounded” name="Data" type="cs:string’/=
< sequence>
<y complexType-
s element-




Media Component Description AVP

<XML equivalent>

[image: image14.png]=x3 element maxOccurs="unbounded" nam
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s sequence>
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This AVP is of group type. The mapping of this group type in XML schema involves defining a Media Group type defined as follows: 

[image: image15.png]“xs.group name="MediaGrou
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[image: image16.png]<xs:element name="MediaTypeAVF"
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element name="Data’ tyoe="xs:int=
< sequence>
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[image: image17.png]=xselement name="FlowStatus
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element name="Data’ tyoe="xs:int=
< sequence>
<y complexType-
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[image: image18.png]<xs element name="CodecData"
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element maxOccurs="unbounded” name:
< sequence>
<y complexType-
< element-
< sequence>
<ixs group=
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Service Info Status AVP

<XML equivalent>

[image: image19.png]=xs element name="ServicelnfoStatusAvP"=
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element name="Data’ tyoe="xs:int=
< sequence>
<y complexType-
<s-element=





AF Charging Identifier AVP

<XML equivalent>

[image: image20.png]<xs:element name="AF ChargingldentifierAvP"=
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element maxOccurs="unbounded” name:
< sequence>
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SIP Forking Indication AVP

<XML equivalent>

       [image: image21.png]<xs-element name="SIPFarkingIndicationave">
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s element name="Data’ tyoe="xs:int=
< sequence>
<y complexType-
<ixs:element>





Specific Action AVP

<XML equivalent>

       [image: image22.png]< element maxOccurs="unbounded" nams
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
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< sequence>
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Subscription ID AVP

<XML equivalent>

        [image: image23.png]<xs element maxOccurs="unbounded" name:
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s slement name="Data">
“xs complexType=
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< element-
< sequence>
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This AVP is of group type. The mapping of this group type in XML schema involves defining a SubscriptionGroup type defined as follows: 

          [image: image24.png]“¥s.group name="subscriptionGroup’
“xs:sequence>
s element name="SubsceriptioniDTypeAVF" nillabl
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Supported Features AVP

<XML equivalent>
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This AVP is of group type. The mapping of this group type in XML schema involves defining a SupportedFeaturesGroup type defined as follows: 
[image: image26.png]“xs group name="SupportedF eaturesGroup™>
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Reservation Priority AVP

<XML equivalent>

[image: image27.png]<xs-element name="ReservationProirityAvP"-
“xs complexType=
s sequence>
x5 element ref="AVPParameters'
s element name="Data’ tyoe="xs:int=
< sequence>
<y complexType-
<ixs:element>





Framed IP address AVP

<XML equivalent>

[image: image28.png]=xs-element name="Framed|PAddressAVF"=
“xs complexType=
s sequence>
x5 element ref="AVPParameters'
s element maxOccurs="unbounded” nam
< sequence>
<y complexType-
“iyselement-
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wsstring'l>




Framed IPv6 prefix AVP

<XML equivalent>

[image: image29.png]<xs element name="Framed|PvEPnameixAvP">
“xs complexType=
s sequence>
x5 element ref="AVPParameters'
s element maxOccurs="unbounded” name="Data" type="cs:string’/=
< sequence>
<y complexType-
<ixs:element>





Service URN AVP

<XML equivalent>

[image: image30.png]<xs-element name="ServiceURNAVF">
“xs complexType=
s sequence>
s element ref="AYPParameters
s element maxOccurs="unbounded” name:
< sequence>
<y complexType-
“iyselement-

‘Data" ype="yssiring'l>




Sponsored Connectivity Data AVP

<XML equivalent>

[image: image31.png]<xs:element name="SponsoredConnectivityData">
“xs complexType=
s sequence>
s element ref="AVPParameters"l=
s slement name="Data">
“xs complexType=
s group ref="SponsoredConnectivityGroup'l=
< complexType=
< element-
< sequence>
<y complexType-
“iyselement-





This AVP is of group type. The mapping of this group type in XML schema involves defining a SponsoredConnectivityGroup type defined as follows: 
[image: image32.png]<ixsgroup=
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[image: image33.png]=xs element name="UserSeniveUnit'
“xs complexType=
s sequence>
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s slement name="Data">
“xs complexType=
x5 group ref="UserSeniceGroup’=
< complexType=
< element-
< sequence>
<y complexType-
< element-
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<ixs group=





The sponsoredConnectivityGroup has further level of nesting with the group data type which is grouped as GrantedServiceGroup and UserServiceGroup as defined below: 
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The GrantedServiceGroup and UserServiceGroup have further level of nesting with the group data type which is grouped as MoneyGroup as defined below: 

[image: image39.png]<Xs:group name="MoneyGroup"
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MPS Identifier AVP

<XML equivalent>
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Rx-Request-Type AVP

<XML equivalent>
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Required- Access- Info AVP

<XML equivalent>
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Origin State ID AVP

<XML equivalent>
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Proxy Info AVP

<XML equivalent>
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<xs sequence>
s somplerType-
e element.

Data'





This AVP is of group type. The mapping of this group type in XML schema involves defining a ProxyInfoGroup type defined as follows: 
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Route Record AVP

<XML equivalent>
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<modified clause>

*** 2nd Change ***
<modified clause>

*** 3rd Change ***

<modified clause>

…….

*** End of Changes ***
�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 29.163. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the version of the draft specification here. This number is the version of the draft specification to which the PCR was written and (normally) to which it will be applied if it is agreed.  Make sure that the latest version of the draft specification  is used when creating the PCR. If unsure what the latest version is, go to  http://www.3gpp.org/ftp/specs/latest-drafts/� HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ���


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the PCR. It should be no longer than one line. 


One or more organizations (3GPP Individual Members) which drafted the PCR and are presenting it to the Working Group.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change.  A list of work item acronyms can be found in the 3GPP work plan and/or the meeting agenda�


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this PCR were to be rejected. 


�PAGE \# f"'Page: '#'�'"  �� If  other specs are affected by this change, then indicate the TS/TR number and the tdoc numbers of the  relevant  (P)CRs


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to agree to the PCR. This could include special conditions which are not listed anywhere else above.





