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Introduction

This document describes a file format for the transfer of bulk configuration data.  The solution is based on XML and XML schema documents.

Description of Proposed XML Schema

The reference XML Schema has been included in Annex A.  What follows are descriptions of the important facets of the proposed schema, along with their implications on conforming XML files.

Global Structure

Conforming XML files consist of a number of “XMLFileItem” blocks.  Each such block contains an integer “blockNumber” element; this number is independent of the data in the object model, and is optional.  XMLFileItem blocks contain all the MO data that is being transferred, including MO attributes and containment structure.

<xmlFile xmlns:xsi=http://www.w3.org/2000/10/XMLSchema-instance xsi:noNamespaceSchemaLocation="D:\CCM\XML\ss_xml.xsd">


<xmlFileItem>



<blockNumber>1</blockNumber>


<...... network data ......>


</xmlFileItem>

</xmlFile>



Figure 1:  blockNumber Element in XML File
Managed Object Data and Containment Hierarchy

Each XMLFileItem block contains one or more object containment trees.   The basic building block (node) of this tree is a specifically-typed MO element.  This element is identified by an ID attribute (the Relative Distinguished Name, or RDN), and contains (1) data associated with the MO, and (2) zero or more children nodes.  The structure and content of the MO data is controlled by the corresponding entry in the global XML Schema file, as are the possible types of contained objects.

<xsd:complexType name="BTSSiteMgrType">


<xsd:sequence maxOccurs="2">



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




<xsd:element name="gsmCell" type="GSMCellType" minOccurs="0"/>



</xsd:choice>


<xsd:sequence minOccurs="0">



<. . . . . BTS Data Schema . . . .>



</xsd:sequence>


</xsd:sequence>


<xsd:attribute name="id" type="IdType" use="required"/>

</xsd:complexType>



Figure 2: XML Schema for BTS

<xmlFileItem>


<blockNumber>2</blockNumber>


<network id="21000004">



<managedElement id="41000003">




<gsmRadioFunction id="41000003">





<btsSiteMgr id="43000004">






<gsmCell id="44000006">







<. . . .  cell data . . . .>






</gsmCell>






<gsmCell id="44000045">







<. . . .  cell data . . . .>






</gsmCell>





<. . . . BTS data . . . .>





</btsSiteMgr>




</gsmRadioFunction>



</managedElement>


</network>

</xmlFileItem>



Figure 3: XML File Specifying a BTS Containing Multiple Cells
Both the MO data section and the contained object section are optional.  Thus the entire network within one XMLFileItem block can be specified, including all MO data and containment structure; or MO data for any subset of the network can be specified, with just enough of the containment structure to uniquely specify which Managed Objects are being addressed.

Vendor-Specific Data

Each managed object may contain any number of vendor-specific data (VSD) blocks.  The structure of a VSD block is determined entirely by a separate XML schema document provided by the vendor in question.  The vendor schema document is included in the base XML schema file using XML’s namespace construct; one schema file will be necessary per software revision, vendor, MOC, etc.  The vendor specific data contained in a conforming XML configuration data file will be validated using this vendor-supplied schema file.  This approach allows for completely arbitrary structures and data types for vendor-specific data, but simultaneously provides a standardized mechanism for rigorous structural and type checking of the data.

<xmlFile xmlns="base"

         xmlns:vsd1="vendor1"

         xsi:schemaLocation="base 

                             schema/base.xsd

                             vendor1 

                             schema/vendor1.xsd>

< . . . >

   <utranCell id="54000018">

      < . . . non-vendor-specific data . . . >

      <vsd1:vsDataContainer>

         <vsd1:trxTable>

            <vsd1:id>TRX_Table</vsd1:id>

            <vsd1:vsDataType>power</vsd1:vsDataType>

            <vsd1:vsData>

               <vsd1:maxNoOfLen>100</vsd1:maxNoOfLen>

               <vsd1:maxAPSigNum>2</vsd1:maxAPSigNum>

               <vsd1:sSDTIndOn>non active</vsd1:sSDTIndOn>

            </vsd1:vsData>

         </vsd1:trxTable>

      </vsd1:vsDataContainer>

   </utranCell>

< . . . >

</xmlFile>



Figure 4: Vendor-Specific Data, example of a conforming XML file
Other Managed Object Properties

In addition to the modeled data, each Managed Object's data block also contains two additional elements.

· “modifier” tag.  This tag takes on one of three values: create, delete, and set.  Although this tag is present in both upload and download files, it should be ignored on file upload since it is not applicable in this case.

· “commandNumber” tag (integer).  Like the “blockNumber” element of the XMLFileItem, this is an optional tag with no inherent meaning.

<utranCell id="54000017">


<commandNumber>2</commandNumber>


<modifier>set</modifier>


<cid>10013</cid>


<userLabel>Koeln_2/1</userLabel>

</utranCell>



Figure 5: commandNumber and modifier
Annex A: Base XML Schema Document

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

<!-- edited with XML Spy v3.5 NT (http://www.xmlspy.com) by Krishna Kant (Telcordia Technologies) -->

<xsd:schema xmlns:xsd="http://www.w3.org/2000/10/XMLSchema" elementFormDefault="qualified">


<!--Release 0.2 by Wolfgang Ferber, PSI AG-->


<!--Revisions by Krishna Kant, Telcordia Technologies-->


<!--Basic Type Definitions-->


<xsd:simpleType name="IdType">



<xsd:restriction base="xsd:string"/>


</xsd:simpleType>


<xsd:simpleType name="MocType">



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




<xsd:enumeration value="Network"/>




<xsd:enumeration value="UTRANRelation"/>




<xsd:enumeration value="GSMRelation"/>




<xsd:enumeration value="GSMCell"/>




<xsd:enumeration value="BTSSiteMgr"/>




<xsd:enumeration value="GSMRadioFunction"/>




<xsd:enumeration value="UTRANCell"/>




<xsd:enumeration value="UTRANRadioFunction"/>




<xsd:enumeration value="ManagementNode"/>




<xsd:enumeration value="ManagedElement"/>



</xsd:restriction>


</xsd:simpleType>


<xsd:simpleType name="ModifierType">



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




<xsd:enumeration value="create"/>




<xsd:enumeration value="delete"/>




<xsd:enumeration value="set"/>



</xsd:restriction>


</xsd:simpleType>


<xsd:simpleType name="UserLabelType">



<xsd:restriction base="xsd:string"/>


</xsd:simpleType>


<xsd:simpleType name="VendorNameType">



<xsd:restriction base="xsd:string"/>


</xsd:simpleType>


<xsd:simpleType name="ManagedByType">



<xsd:restriction base="xsd:string"/>


</xsd:simpleType>


<xsd:simpleType name="ManagedElementTypeType">



<xsd:restriction base="xsd:string"/>


</xsd:simpleType>


<xsd:simpleType name="GSMRelationTypeType">



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




<xsd:enumeration value="intersystem_relation"/>




<xsd:enumeration value="intra system_relation"/>



</xsd:restriction>


</xsd:simpleType>


<xsd:simpleType name="UTRANRelationTypeType">



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




<xsd:enumeration value="intersystem_relation"/>




<xsd:enumeration value="intrafrequency_intrasystem_relation"/>




<xsd:enumeration value="intrasystem_relation"/>



</xsd:restriction>


</xsd:simpleType>


<xsd:complexType name="MocIdPairType">



<xsd:sequence minOccurs="1" maxOccurs="1">




<xsd:element name="Moc" type="MocType"/>




<xsd:element name="Id" type="IdType"/>



</xsd:sequence>


</xsd:complexType>


<xsd:complexType name="StructuredRelationAttributeType">



<xsd:sequence maxOccurs="unbounded">




<xsd:element name="MocIdPair" type="MocIdPairType"/>



</xsd:sequence>


</xsd:complexType>


<xsd:simpleType name="RelationAttributeType">



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


</xsd:simpleType>


<!--XML File Definitions-->


<xsd:element name="xmlFile">



<xsd:annotation>




<xsd:documentation>Root element of a XML instance file</xsd:documentation>



</xsd:annotation>



<xsd:complexType>




<xsd:sequence maxOccurs="unbounded">





<xsd:element name="xmlFileItem" type="XmlFileItem"/>




</xsd:sequence>



</xsd:complexType>


</xsd:element>


<xsd:complexType name="XmlFileItem">



<xsd:sequence>




<xsd:element name="blockNumber" type="SequenceNumberType" minOccurs="0"/>




<xsd:element name="network" type="NetworkType"/>



</xsd:sequence>


</xsd:complexType>


<xsd:simpleType name="SequenceNumberType">



<xsd:restriction base="xsd:integer"/>


</xsd:simpleType>


<!--Containment/MO Types-->


<xsd:complexType name="UTRANRelationType">



<xsd:sequence>




<xsd:element name="commandNumber" type="SequenceNumberType" minOccurs="0"/>




<xsd:element name="modifier">





<xsd:complexType>






<xsd:simpleContent>







<xsd:extension base="ModifierType">








<xsd:attribute name="id" type="IdType" use="required"/>







</xsd:extension>






</xsd:simpleContent>





</xsd:complexType>




</xsd:element>




<xsd:element name="relationType" type="UTRANRelationTypeType" minOccurs="0"/>




<xsd:element name="relationAttribute" type="StructuredRelationAttributeType" minOccurs="0"/>



</xsd:sequence>



<xsd:attribute name="id" type="IdType" use="required"/>


</xsd:complexType>


<xsd:complexType name="GSMRelationType">



<xsd:sequence>




<xsd:element name="commandNumber" type="SequenceNumberType" minOccurs="0"/>




<xsd:element name="modifier" type="ModifierType"/>




<xsd:element name="relationType" type="GSMRelationTypeType" minOccurs="0"/>




<xsd:element name="relationAttribute" type="StructuredRelationAttributeType" minOccurs="0"/>



</xsd:sequence>



<xsd:attribute name="id" type="IdType" use="required"/>


</xsd:complexType>


<xsd:complexType name="GSMCellType">



<xsd:sequence maxOccurs="2">




<xsd:choice minOccurs="0">





<xsd:element name="gsmRelation" type="GSMRelationType" minOccurs="0"/>





<xsd:element name="utranRelation" type="UTRANRelationType" minOccurs="0"/>




</xsd:choice>




<xsd:sequence minOccurs="0">





<xsd:element name="commandNumber" type="SequenceNumberType" minOccurs="0"/>





<xsd:element name="modifier" type="ModifierType" minOccurs="0"/>





<xsd:element name="userLabel" type="UserLabelType" nullable="true" minOccurs="0"/>





<xsd:element name="cellIdentity" type="xsd:integer" minOccurs="0"/>





<xsd:element name="cellAllocation" type="xsd:integer" minOccurs="0"/>





<xsd:element name="networkColourCode" type="xsd:integer" minOccurs="0"/>




</xsd:sequence>



</xsd:sequence>



<xsd:attribute name="id" type="IdType" use="required"/>


</xsd:complexType>


<xsd:complexType name="BTSSiteMgrType">



<xsd:sequence maxOccurs="2">




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





<xsd:element name="gsmCell" type="GSMCellType" minOccurs="0"/>




</xsd:choice>




<xsd:sequence minOccurs="0">





<xsd:element name="commandNumber" type="SequenceNumberType" minOccurs="0"/>





<xsd:element name="modifier" type="ModifierType" minOccurs="0"/>





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






<xsd:complexType>







<xsd:simpleContent>








<xsd:extension base="UserLabelType">









<xsd:attribute name="id" type="IdType" use="required"/>








</xsd:extension>







</xsd:simpleContent>






</xsd:complexType>





</xsd:element>





<xsd:element name="latitude" type="xsd:integer" minOccurs="0"/>





<xsd:element name="longitude" type="xsd:integer" minOccurs="0"/>




</xsd:sequence>



</xsd:sequence>



<xsd:attribute name="id" type="IdType" use="required"/>


</xsd:complexType>


<xsd:complexType name="GSMRadioFunctionType">



<xsd:sequence maxOccurs="2">




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





<xsd:element name="btsSiteMgr" type="BTSSiteMgrType" minOccurs="0"/>




</xsd:choice>




<xsd:sequence minOccurs="0">





<xsd:element name="commandNumber" type="SequenceNumberType" minOccurs="0"/>





<xsd:element name="modifier" type="ModifierType" minOccurs="0"/>





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




</xsd:sequence>



</xsd:sequence>



<xsd:attribute name="id" type="IdType" use="required"/>


</xsd:complexType>


<xsd:complexType name="UTRANCellType">



<xsd:sequence maxOccurs="2">




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





<xsd:element name="gsmRelation" type="GSMRelationType" minOccurs="0"/>





<xsd:element name="utranRelation" type="UTRANRelationType" minOccurs="0"/>




</xsd:choice>




<xsd:sequence minOccurs="0">





<xsd:element name="commandNumber" type="SequenceNumberType" minOccurs="0"/>





<xsd:element name="modifier" type="ModifierType" minOccurs="0"/>





<xsd:element name="userLabel" type="UserLabelType" nullable="true" minOccurs="0"/>





<xsd:element name="cid" type="xsd:integer" minOccurs="0"/>





<xsd:element name="localCellId" type="xsd:integer" minOccurs="0"/>





<xsd:element name="uarcdnUL" type="xsd:integer" minOccurs="0"/>





<xsd:element name="uarfcnDL" type="xsd:integer" minOccurs="0"/>





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




</xsd:sequence>



</xsd:sequence>



<xsd:attribute name="id" type="IdType" use="required"/>


</xsd:complexType>


<xsd:complexType name="UTRANRadioFunctionType">



<xsd:sequence maxOccurs="2">




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





<xsd:element name="utranCell" type="UTRANCellType" minOccurs="0"/>




</xsd:choice>




<xsd:sequence minOccurs="0">





<xsd:element name="commandNumber" type="SequenceNumberType" minOccurs="0"/>





<xsd:element name="modifier" type="ModifierType" minOccurs="0"/>





<xsd:element name="userLabel" type="UserLabelType" nullable="true" minOccurs="0"/>





<xsd:element name="plmnId" type="xsd:integer" minOccurs="0"/>





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




</xsd:sequence>



</xsd:sequence>



<xsd:attribute name="id" type="IdType" use="required"/>


</xsd:complexType>


<xsd:complexType name="NetworkType">



<xsd:sequence maxOccurs="2">




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





<xsd:element name="managementNode" type="ManagementNodeType" minOccurs="0"/>





<xsd:element name="managedElement" type="ManagedElementType" minOccurs="0"/>




</xsd:choice>




<xsd:sequence minOccurs="0">





<xsd:element name="commandNumber" type="SequenceNumberType" minOccurs="0"/>





<xsd:element name="modifier" type="ModifierType" minOccurs="0"/>





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





<xsd:element name="networkType" type="xsd:string" minOccurs="0"/>




</xsd:sequence>



</xsd:sequence>



<xsd:attribute name="id" type="IdType" use="required"/>


</xsd:complexType>


<xsd:complexType name="ManagementNodeType">



<xsd:sequence>




<xsd:element name="commandNumber" type="SequenceNumberType" minOccurs="0"/>




<xsd:element name="modifier" type="ModifierType"/>




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




<xsd:element name="locationName" type="xsd:string" minOccurs="0"/>




<xsd:element name="managementNodeVendor" type="xsd:string" minOccurs="0"/>



</xsd:sequence>



<xsd:attribute name="id" type="IdType" use="required"/>


</xsd:complexType>


<xsd:complexType name="ManagedElementType">



<xsd:sequence maxOccurs="2">




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





<xsd:element name="gsmRadioFunction" type="GSMRadioFunctionType" minOccurs="0"/>





<xsd:element name="utranRadioFunction" type="UTRANRadioFunctionType" minOccurs="0"/>




</xsd:choice>




<xsd:sequence minOccurs="0">





<xsd:element name="commandNumber" type="SequenceNumberType" minOccurs="0"/>





<xsd:element name="modifier" type="ModifierType" minOccurs="0"/>





<xsd:element name="managedElementType" type="ManagedElementTypeType" minOccurs="0"/>





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





<xsd:element name="vendorName" type="VendorNameType" minOccurs="0"/>





<xsd:element name="managedBy" type="xsd:string" minOccurs="0"/>




</xsd:sequence>



</xsd:sequence>



<xsd:attribute name="id" type="IdType" use="required"/>


</xsd:complexType>

</xsd:schema>
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