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This document provides a point of reference to enable the discussion of changes to the various TS 32.6x5 (XML file formats/solution sets) for the corresponding IRPs (as defined in TS 32.6x1 and 6x2 documents).

1 Introduction

This document provides a point of reference to enable the discussion of changes to the various TS 32.6x5 (XML file formats/solution sets) for the corresponding IRPs (as defined in TS 32.6x1 and 6x2 documents). The following list of goals is recapped from [1]

· Convert the current concrete schemas to  abstract schemas in regards to the NRM entity definition (TS32.6x5).  This will enable a larger level or re-use and extensibility for the type definitions.

· Redefine file formats (such as the Bulk CM file format) in terms of the abstract schemas in such a way that the existing file formats are preserved.

· Deal with issues that are purely XML related, such as well-formedness, that are not issues that can be traced back to a specific IRP IS document.
· XML Solution Set: adding to the current SWG-C XML specifications IS/SS Mapping Tables/Definitions to have a clear relationship between IS and XML 

· XML Independence: restructure/redefine the current XML definitions to resolve interdependencies (such that a need to change one XML specification does not require changes to one or all other XML specification which should not have been impacted by the change) 

· These goals are intended to lead to: 

· 32.615: containing mapping from 32.612 and cover File Header & sub-operations only (no abstract type definitions that define NRM entities) 

· 32.625: containing mapping from 32.622 and cover Generic NRM XML only 

· 32.635: containing mapping from 32.632 and cover Core NRM XML only 

· 32.645: containing mapping from 32.642 and cover UTRAN NRM XML only 

· 32.655: containing mapping from 32.652 and cover GERAN NRM XML only 

· 32.695: containing mapping from 32.692 and cover Inventory NRM XML only 

Definitions will be created for XML methodology / repertoire that can then form the basis for future SWG-C XML specifications as well discussions with other SWGs making use of XML.

2 XML Best Practices

The reconciliation of the various XML schemas within 3GPP should be accomplished using industry accepted best practices   There are number of resources on the internet that can be used as a basis for the support of the creation of a set of best practices [in regards to XML schema creation] for use within 3GPP  They are listed in section 3 of this contribution.

A proposed set of best practices are documented in the a Microsoft® PowerPoint presentation that accompanies this contribution.  For the sake of reference, a summary of the best practices follows:

1. Make the targetNamespace the default namespace

2. Uniquely identify all schema components via the “id” attribute

3. Two versions of every schema
elementFormDefault=“qualified | unqualified”

4. Postpone decisions as long as possible

a.
Postpone binding schema components to a namespace

b.
Don’t automatically define a targetNamespace, let schema’s that <include> your schema provide a targetNamespace

c. 
Postpone binding a type reference to an implementation, 

5. Create Extensible Schemas

a. You can’t see the future; that is you can not anticipate all the varieties of data that an instance document  author might need to use

b. XML schemas are not going to be able to express all your business rules;  use XSLT and/or Schematron
3 A list of perceived issues with/suggested modifications to existing 3GPP XML schemas

This section of the document contains a list of perceived issues within the existing 3GPP SA-5 XML file format/solution set specifications.  It is assumed that this list is incomplete and/or open for discussion such that the content of this list will change over time.

Many of the issues/suggestions listed below are driven from the “desire” to separate the concerns of the Bulk CM IRP from the XML schema definition of the components of the various network resource models in order to facilitate reuse and extensibility of said network resource models as XML components/schema.

· TS 32.615

1. Contains the definition of the header and footer elements for the XML files used by Bulk CM; without defining the content model of the Bulk CM documents

2. It is more appropriate for TS 32.615 to use via <include/> or <redefine/> the contents of TS32.625, TS32.635, TS32.645 and TS32.655 than to make the definitions of schema components within the various NRM specification account for functionality required by Bulk CM

3. TS 32.615 should be made “uniquely” responsible for the definition of the Bulk CM IRP XML file format.

· TS 32.625

1. This XML schema specified within this document is only related to the Bulk CM in that Bulk CM XML files need to make use of the Generic NRM information model; to be more precise Bulk CM needs to make use of all NRM XML definitions.  

2. The XML components documented within TS 32.625 that are specific to Bulk CM should be moved out of this document and into TS 32.615.  There should also be a corresponding change in the title of TS 32.625 to indicate that it contains only the definition of XML components for the Generic NRM, without reference or regard to any other IRP or NRM

3. A more correct XML schema for the Generic NRM information model would exhibit the following characteristics (as documented in [4]):

· MoN via Chameleon Effect 

· Types, instead of <element/>s

· TS 32.635

1. This XML schema specified within this document is only related to the Bulk CM in that Bulk CM XML files need to make use of the Core Network NRM information model; to be more precise Bulk CM needs to make use of all NRM XML definitions.  

2. The XML components documented within TS 32.635 that are specific to Bulk CM should be moved out of this document and into TS 32.615.  There should also be a corresponding change in the title of TS 32.635 to indicate that it contains the definition of XML components for the Core Network NRM, without reference or regard to Bulk CM.

3. A more correct XML schema for the Core Network NRM information model would exhibit the following characteristics (as documented in [4]):

· MoN via Chameleon Effect 

· Types, instead of <element/>s

· TS 32.645

As per TS 32.625, 635

· TS 32.655

As per TS 32.625, 635, 645

4 Improving on genericNRM.xsd

As can be seen in  XML Schema Fragment 1 (below), the existing XML Schema for Generic NRM has a number of “artificial” dependencies.  These dependencies are

1. Bulk CM

2. Core NRM

3. UTRAN NRM

4. GERAN NRM
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	<?xml version="1.0" encoding="UTF-8"?>

<!--
  3GPP TS 32.625 Generic Network Resources IRP  Bulk CM Configuration data file NRM-specific XML schema
  genericNrm.xsd
-->

<schema  elementFormDefault="qualified"
  targetNamespace="http://www.3gpp.org/ftp/specs/latest/rel-4/32_series/32625-500.zip#genericNrm"
  xmlns="http://www.w3.org/2001/XMLSchema"
  xmlns:xn="http://www.3gpp.org/ftp/specs/latest/rel-4/32_series/32625-500.zip#genericNrm"
  xmlns:cn="http://www.3gpp.org/ftp/specs/latest/rel-4/32_series/32635-500.zip#coreNrm"
  xmlns:un="http://www.3gpp.org/ftp/specs/latest/rel-4/32_series/32645-500.zip#utranNrm"
  xmlns:gn="http://www.3gpp.org/ftp/specs/latest/rel-4/32_series/32655-500.zip#geranNrm">

…

</schema>


XML Schema Fragment 1 The prologue for the XML schema for the Generic NRM [6]
Assuming an end goal of removing all non-TS 32.622 entities and dependencies from the XML Schema for the Generic NRM, the modified prologue appears in XML Schema Fragment 2.
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	<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">
…

</xsd:schema>


XML Schema Fragment 2 Modified [proposal] prologue for XML Schema for the Generic NRM

The modifications depicted above (XML Schema Fragment 2) also removes the definition of a targetNamespace as well as not defining the a schema qualification prefix.  This enables the use of the chameleon effect (a best practice to support multiplicity of namespaces).  

There are four components within the XML Schema for the Generic NRM that are directly impact by the goal of  removing all non-TS 32.622 entities and dependencies from the Generic NRM XML Schema. These four components are

1. The NrmClassXmlType  <complexType/>

2. The SubNetwork <element/>

3. The ManagedElement <element/>

4. The IRPAgent <element/>

The NrmClassXmlType defines an attribute, modifier, that is specific to Bulk CM.  This attribute allows the specification of the “class” of Bulk CM operation to be performed.  This in turn, creates a coupling between the Bulk CM IRP and the Generic NRM.  
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	<complexType name="NrmClassXmlType" abstract="true">
    <attribute name="id" type="string" use="required"/>
    <attribute name="modifier" use="optional">
      <simpleType>
        <restriction base="string">
          <enumeration value="create"/>
          <enumeration value="delete"/>
          <enumeration value="update"/>
        </restriction>
      </simpleType>
    </attribute>
  </complexType>


XML Schema Fragment 3 The definition of NrmClassXmlType from [6]
The simple modification for this issue is to simply remove the definition of the NrmClassXmlType component and adjust the remaining definitions accordingly..

The definition of the SubNetwork <element/> contains references to the External UTRAN Cell entity (defined within the UTRAN NRM) and the External GERAN Cell entity (defined with the GERAN NRM).  These two references force dependencies on the UTRAN and GERAN NRMs ; which in turn both have dependencies on the Generic NRM.  Circular dependencies within information models is, in general, not a good thing.  Ideally, the UTRAN and GERAN NRMs should be dependent on the Generic NRM, without the Generic NRM having a dependency on the UTRAN or GERAN NRM.
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	<element name="SubNetwork">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClassXmlType">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="userLabel" minOccurs="0"/>
                  <element name="userDefinedNetworkType" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="xn:SubNetwork"/>
              <element ref="xn:ManagedElement"/>
              <element ref="xn:MeContext"/>
              <element ref="xn:ManagementNode"/>
              <element ref="xn:IRPAgent"/>
              <element ref="un:ExternalUtranCell"/>
              <element ref="gn:ExternalGsmCell"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>


XML Schema Fragment 4 The definition of SubNetwork from [6]
The implication of this dependency is that the addition of additional elements within an NRM (other than the generic NRM) may require a modification to the Generic NRM in order to be able to support containment of said new elements within a SubNetwork.

The definition of the ManagedElement <element/> has myriad dependencies on the ManagedFunction subclasses within the UTRAN and GERAN NRMs.  Please see the preceding paragraph for commentary on this issue.
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	<element name="ManagedElement">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClassXmlType">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="managedElementType" minOccurs="0"/>
                  <element name="userLabel" minOccurs="0"/>
                  <element name="vendorName" minOccurs="0"/>
                  <element name="userDefinedState" minOccurs="0"/>
                  <element name="locationName" minOccurs="0"/>
                  <element name="swVersion" minOccurs="0"/>
                  <element name="managedBy" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="xn:IRPAgent"/>
              <element ref="un:RncFunction"/>
              <element ref="un:NodeBFunction"/>
              <element ref="gn:BssFunction"/>
              <element ref="cn:MscFunction"/>
              <element ref="cn:HlrFunction"/>
              <element ref="cn:VlrFunction"/>
              <element ref="cn:AucFunction"/>
              <element ref="cn:EirFunction"/>
              <element ref="cn:SmsIwmscFunction"/>
              <element ref="cn:SmsGmscFunction"/>
              <element ref="cn:GmscFunction"/>
              <element ref="cn:SgsnFunction"/>
              <element ref="cn:GgsnFunction"/>
              <element ref="cn:BgFunction"/>
              <element ref="cn:SmlcFunction"/>
              <element ref="cn:GmlcFunction"/>
              <element ref="cn:ScfFunction"/>
              <element ref="cn:SrfFunction"/>
              <element ref="cn:CbcFunction"/>
              <element ref="cn:CgfFunction"/>
              <element ref="cn:MgwFunction"/>
              <element ref="cn:GmscServerFunction"/>
              <element ref="cn:IwfFunction"/>
              <element ref="cn:MnpSrfFunction"/>
              <element ref="cn:NpdbFunction"/>
              <element ref="cn:SgwFunction"/>
              <element ref="cn:SsfFunction"/>
              <element ref="cn:BsFunction"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>


XML Schema Fragment 5 The definition of ManagedElement from [6]
The implication of this dependency is that anytime a new ManagedFunction subclass is added to an NRM, the definition of SubNetwork within the Generic NRM XML schema will need to be updated, in order to allow support for said new function.

Finally, the definition of the IRPAgent <element/> has dependencies on the various subclasses of ManagedGenericIRP.  The existing Generic NRM XML schema makes use of  the XML Schema element, <choice/> to support the containment of IRP implementations within an IRPAgent.
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	<element name="IRPAgent">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClassXmlType">
          <sequence>
            <element name="attributes" minOccurs="0">
              <complexType>
                <all>
                  <element name="systemDN" minOccurs="0"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="xn:NotificationIRP"/>
              <element ref="xn:AlarmIRP"/>
              <element ref="xn:BasicCmIRP"/>
              <element ref="xn:BulkCmIRP"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>


XML Schema Fragment 6  The definition of IRPAgent from [6]
The implication of this dependency is that every time a new “type” of IRP Agent is added, the Generic NRM XML Schema will need to be updated.

The existing dependencies on the Core, UTRAN and GERAN NRMs can be resolved via the use of “variable content container” mechanisms.  In all three cases, use of abstract elements and substitution groups solves the problems.  

In order to use abstract elements and substitution groups, it is first necessary to define a base type that will be used as the basis for the substitution group.   

In the case of SubNetwork, there are two general approaches that can be taken.  The first is to create a very generic abstract entity, the second is to create a more “restricted” entity that maintains a level of type safety.   In either case the basic mechanism is the same.  Define a type then create an abstract element from that type. This abstract element will be used to define the substitution group.  Finally, any elements that are “substitutable” for the abstract element must inherit from the type, and be declared as part of the substitution group.

The first step is to define a few types from which the solution for SubNetwork dependencies 
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	<xsd:complexType name="TopType">

      <xsd:attribute name="objectClass" type="xsd:string" use="optional"/>

      <xsd:attribute name="objectInstance" type="xsd:string" use="optional"/>

</xsd:complexType>

<xsd:complexType name="ManagedElementType">


<xsd:complexContent>



<xsd:extension base="TopType"/>


</xsd:complexContent>

</xsd:complexType>
<xsd:complexType name="ManagedFunctionType">


<xsd:complexContent>



<xsd:extension base="TopType"/>


</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="ManagedFunctionType">


<xsd:complexContent>



<xsd:extension base="TopType"/>


</xsd:complexContent>

</xsd:complexType>


XML Schema Fragment 7 Basic TS 32.622 Types

Building from these types, it is necessary to create two abstract elements
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	<xsd:element name="ManagedFunction" type="ManagedFunctionType" abstract="true"/>

<xsd:element name="ManagedElement" type="ManagedElementType" abstract="true"/>


XML Schema Fragment 8 Element definitions based on Types

From the preceding type and element definitions it is now possible to build an extensible SubNetwork XML component..
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	<xsd:complexType name="SubNetworkType">


<xsd:complexContent>



<xsd:extension base="TopType">




<xsd:sequence>





<xsd:element name="attributes" minOccurs="0">






<xsd:complexType>







<xsd:all>








<xsd:element name="userLabel" minOccurs="0"/>








<xsd:element name="userDefinedNetworkType" minOccurs="0"/>







</xsd:all>






</xsd:complexType>





</xsd:element>





<xsd:choice minOccurs="0" maxOccurs="unbounded">






<xsd:element name="SubNetwork" type="SubNetworkType" minOccurs="0"/>

                                …






<xsd:element ref="ManagedElement" minOccurs="0"/>






<xsd:element ref="ManagedFunction" minOccurs="0"/>





</xsd:choice>




</xsd:sequence>



</xsd:extension>


</xsd:complexContent>

</xsd:complexType>
<xsd:element name=”SubNetwork” type=”SubNetworkType”/>


XML Schema Fragment 9 Extensible SubNetworkType

With the definition of SubNetworkType established,  extension of the content of an instance document that makes use of the <element/> SubNetwork is straight forward.  Any <element/> which is of the a subtype of <ManagedElementType/> or <ManagedFunctionType/> and part of the “ManagedElement” or “ManagedFunction” substitution group (respectively) can be contained by an instance of the <SubNetwork> element. 

The final step is to modify the definition of both <ExternalGeranCell/> and  <ExternalUtranCell/> to take advantage of the abstract element substitution group technique. For purposes of this document, an XML fragment follows that shows a modified version of <ExternalUtranCell./> as an example.
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	<xsd:complexType name="ExternalUtranCellType">

<xsd:complexContent>


<xsd:extension base="ManagedFunctionType">



<xsd:sequence>




<xsd:element name="attributes" minOccurs="0">





<xsd:complexType>






<xsd:all>







<xsd:element name="userLabel" minOccurs="0"/>







<xsd:element name="cId" type="cIdType" minOccurs="0"/>







<xsd:element name="mcc" minOccurs="0"/>







<xsd:element name="mnc" minOccurs="0"/>







<xsd:element name="rncId" minOccurs="0"/>







<xsd:element name="uarfcnUl" type="uarfcnUlType" minOccurs="0"/>







<xsd:element name="uarfcnDl" type="uarfcnDlType" minOccurs="0"/>







<xsd:element name="primaryScramblingCode" minOccurs="0"/>







<xsd:element name="primaryCpichTxPower" minOccurs="0"/>







<xsd:element name="primaryScramblingCode" 

                                                           type="un:primaryScramblingCodeType" minOccurs="0"/>







<xsd:element name="primaryCpichTxPower"                   

                                                           type="un:primaryCpichTxPowerType" minOccurs="0"/>







<xsd:element name="lac" type="lacType" minOccurs="0"/>







<xsd:element name="rac" type="racType" minOccurs="0"/>






</xsd:all>





</xsd:complexType>




</xsd:element>



</xsd:sequence>


</xsd:extension>

</xsd:complexContent>
</xsd:complexType>
<xsd:element name="ExternalUtranCell" substitutionGroup="ManagedFunction" 

         type="ExternalUtranCelType"/>


XML Schema Fragment 10 A Substitutable ExternalUtranCell XML Entity

<end of contribution>
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