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1 Introduction

This document contains request for changes in the RDF Schema defined in 21-05-0271-00-0000-One_Proposal_Draft_Text (802.21 baseline document).
The RDF schema in the baseline document defines classes and properties and relationsip among them.  However, detailed data types as well as cardinalities are missing in each property.  Without defining this level of details, it is lilely that properties used by the 802.21 information service are encoded differently by different realizations.
The purpose of this document is to define detailed data types as well as cardinalities for each property of the 802.21 basic schema and an extended schema by using OWL (Web Ontology Language) which is defined in World Wide Web Consortium together with RDF and RDF schema.
2 Requested Changes
[ Requested Change 1] Replace reference [11] in Section 2.1 with:

“
[11] W3C Recommendation, “SPARQL Query Language for RDF”, http://www.w3.org/TR/rdf-sparql-query/.
“
[ Requested Change 2] Add the following reference to Section 2.1:

“
[14] W3C Recommendation, “OWL Web Ontology Language Reference”, http://www.w3.org/TR/owl-ref/.

“
[ Requested Change 3] Insert the following paragraph after the 1st paragraph of Section 6.3.3.1:

“
In order to strictly define each information element in an RDF schema, the schema is augmented with Web Ontology language (OWL) [14]. 
OWL is a Web Ontology language. OWL uses both URIs for naming and the description framework provided by RDF to add the following capabilities to ontologies: 

· Ability to be distributed across many systems 

· Scalability

· Compatibility with other Web standards for accessibility and internationalization 

· Openess and extensiblility 

OWL builds on RDF and RDF Schema and adds more vocabulary for describing properties and classes: among others, relations between classes (e.g. disjointness), cardinality (e.g. "exactly one"), equality, richer typing of properties, characteristics of properties (e.g. symmetry), and enumerated classes. 
“
[ Requested Change 4] Replace the last paragraph of Section 6.3.3.1 with:
“
Figure 8-3 below shows an example graphical representation of the 802.21 MIIS basic schema in which ‘Network’ ‘L2”, ‘L3’ ‘ Location’  ‘IPv4’, ‘IPv6’ , ‘Link-Type’ , ‘PoA’,  “Civic Address’, ‘Geo-Coordinates’  are represented as class, while all others are  properties of classes.  The lines indicate either the range or domain of a property or a sub class of a class.  In particular ‘r’ represents the range of a property and ‘d’ represents  domain of a property.  ‘Domain’  defines the class that a particular property belongs to and ‘range’ defines a type of a particular property.  A distinct instance of ‘Network’ class is allocated for each PoA.
“
[ Requested Change 5] Replace Figure 23 with:
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[ Requested Change 6] Replace Section 6.3.3.2.1 with:

“
6.3.3.2.1 Basic Schema representation in RDF/OWL/XML
<?xml version="1.0"?>

<!DOCTYPE rdf:RDF [

 <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#">

 <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#">

 <!ENTITY mihbase "URL_TO_BE_ASSIGNED">

 <!ENTITY owl "http://www.w3.org/2002/07/owl#">

 <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#">

 ]>

<rdf:RDF xmlns:rdf="&rdf;" xmlns:rdfs="&rdfs;" xmlns:mihbase="&mihbase;"

 xml:base="&mihbase;" xmlns:owl="&owl;" xmlns:xsd="&xsd;">

<owl:Ontology rdf:about="">

 <rdfs:comment></rdfs:comment>

 <rdfs:label>Basic Schema for IEEE 802.21 Information Service</rdfs:label>

</owl:Ontology>

<owl:Class rdf:ID="L3">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

 <rdfs:comment>

L3 class has properties that are specific to higher-layer. The properties include IPv4 and IPv6. Any property can be added to this class in an extended schema. 

 </rdfs:comment>

</owl:Class>

<owl:Class rdf:ID="IPv4">

 <rdfs:subClassOf rdf:resource="#L3"/>

<rdfs:comment>

IPv4 class has properties that are specific to IPv4. Properties of this class are to be defined in an extended class. 

 </rdfs:comment>

</owl:Class>

<owl:Class rdf:ID="IPv6">

 <rdfs:subClassOf rdf:resource="#L3"/>

 <rdfs:comment>

IPv6 class has properties that are specific to IPv6. Properties of this class are to be defined in an extended class. 

 </rdfs:comment>

</owl:Class>

<owl:Class rdf:ID="Network">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l2"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3"/>

     <owl:maxCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:maxCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3"/>

     <owl:allValuesFrom rdf:resource="#IPv4"/>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3"/>

     <owl:maxCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:maxCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3"/>

     <owl:allValuesFrom rdf:resource="#IPv6"/>

   </owl:Restriction>

 </rdfs:subClassOf>

  <rdfs:comment>

Network class has two properties, namely l2 for layer-2 information and l3 for higher-layer information. Any property can be added to this class in an extended schema. A distinct instance of this class must be assigned for each point of attachment.
  </rdfs:comment>

</owl:Class>

<owl:ObjectProperty rdf:ID="l2">

 <rdf:type rdf:resource="&owl;InverseFunctionalProperty" />

 <rdfs:domain rdf:resource="#Network"/>

 <rdfs:range rdf:resource="#L2"/>

 <rdfs:comment>

This property is of type L2 class.

 </rdfs:comment>

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="l3">

 <rdfs:domain rdf:resource="#Network"/>

 <rdfs:range rdf:resource="#L3"/>

 <rdfs:comment>

This property is of type L3 class.

 </rdfs:comment>

</owl:ObjectProperty>

<owl:Class rdf:ID="L2">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#location"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#neighbor-information"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#link-type"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#operator"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#operator"/>

     <owl:maxCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:maxCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#network-id"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#network-id"/>

     <owl:maxCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:maxCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:comment>

L2 class has properties that are specific to link-layer. The properties include network-id, operator, location and neighbor-information properties. Any property can be added to this class in an extended schema. 

 </rdfs:comment>

</owl:Class>

<owl:DatatypeProperty rdf:ID="operator">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>

This property contains a name of the operator. It could be the same as network-id property.

 </rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="network-id">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>

This property contains an identifier of the network. It may contain an SSID.

 </rdfs:comment>

</owl:DatatypeProperty>

<owl:ObjectProperty rdf:ID="link-type">

 <rdf:type rdf:resource="&owl;FunctionalProperty"/>

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="#Link-Type"/>

 <rdfs:comment>

This property is of type Link-Type and carries the type of the link.

 </rdfs:comment>

</owl:ObjectProperty>

<owl:Class rdf:ID="Link-Type">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

 <rdfs:comment>

An instance of this class is a resource that is used for identifying the type of a link. A distinct instance of this class is to be defined for each link type in an extended schema.

 </rdfs:comment>

</owl:Class>

<owl:ObjectProperty rdf:ID="location">

 <rdf:type rdf:resource="&owl;InverseFunctionalProperty"/>

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="#Location"/>

 <rdfs:comment>

This property is of type Location class.

 </rdfs:comment>

</owl:ObjectProperty>

<owl:Class rdf:ID="Location">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#geo-coordinates"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#geo-coordinates"/>

     <owl:maxCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:maxCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#civic-address"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#poa"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:comment>

This class has properties that indicate a location in different ways. The properties include poa, civic-address and geo-coordinates properties. Any property can be added to this class in an extended schema. 

 </rdfs:comment>

</owl:Class>

<owl:ObjectProperty rdf:ID="geo-coordinates">

 <rdf:type rdf:resource="&owl;FunctionalProperty" />

 <rdfs:domain rdf:resource="#Location"/>

 <rdfs:range rdf:resource="#Geo-Coordinates"/>

 <rdfs:comment>

This property is of type Geo-Coordinates class.

 </rdfs:comment>

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="poa">

 <rdfs:label>Point of Attachment</rdfs:label>

 <rdf:type rdf:resource="&owl;InverseFunctionalProperty" />

 <rdfs:domain rdf:resource="#Location"/>

 <rdfs:range rdf:resource="#PoA"/>

 <rdfs:comment>

This property is of type PoA class.

 </rdfs:comment>

</owl:ObjectProperty>

<owl:Class rdf:ID="Geo-Coordinates">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#lares"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#latitude"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#lores"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#longitude"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#at"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>
<rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#altres"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>
 <rdfs:subClassOf>
   <owl:Restriction>

     <owl:onProperty rdf:resource="#altitude"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#datum"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:comment>

This class has properties that represent geographic coordinates. The properties include latitude, longitude and altitude attributes. The format is based on the Location Configuration Information (LCI) defined in RFC 3825.
 </rdfs:comment>

</owl:Class>

<owl:DatatypeProperty rdf:ID="lares">

 <rdfs:domain rdf:resource="#Geo-Coordinates"/>

 <rdfs:range rdf:parseType="Resource">

  <xsd:Integer.minInclusive rdf:datatype="&xsd;Integer">0</xsd:Integer.minInclusive>

  <xsd:Integer.maxInclusive rdf:datatype="&xsd;Integer">34</xsd:Integer.maxInclusive>

  <rdfs:subClassOf rdf:resource="&xsd;Integer"/>

 </rdfs:range>

 <rdfs:comment>

This property contains the latitude resolution.

 </rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="latitude">

 <rdfs:domain rdf:resource="#Geo-Coordinates"/>

 <rdfs:range rdf:parseType="Resource">

  <xsd:hexBinary.minInclusive rdf:datatype="&xsd;hexBinary">0</xsd:hexBinary.minInclusive>

  <xsd:hexBinary.maxInclusive rdf:datatype="&xsd;hexBinary">3FFFFFFFF</xsd:hexBinary.maxInclusive>

  <rdfs:subClassOf rdf:resource="&xsd;hexBinary"/>

 </rdfs:range>

 <rdfs:comment>

This property contains the integer part of latitude of the location.

 </rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="lores">

 <rdfs:domain rdf:resource="#Geo-Coordinates"/>

 <rdfs:range rdf:parseType="Resource">

  <xsd:Integer.minInclusive rdf:datatype="&xsd;Integer">0</xsd:Integer.minInclusive>

  <xsd:Integer.maxInclusive rdf:datatype="&xsd;Integer">34</xsd:Integer.maxInclusive>

  <rdfs:subClassOf rdf:resource="&xsd;Integer"/>

 </rdfs:range>

 <rdfs:comment>

This property contains the longitude resolution.

 </rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="longitude">

 <rdfs:domain rdf:resource="#Geo-Coordinates"/>

 <rdfs:range rdf:parseType="Resource">

  <xsd:hexBinary.minInclusive rdf:datatype="&xsd;hexBinary">0</xsd:hexBinary.minInclusive>

  <xsd:hexBinary.maxInclusive rdf:datatype="&xsd;hexBinary">3FFFFFFFF</xsd:hexBinary.maxInclusive>

  <rdfs:subClassOf rdf:resource="&xsd;hexBinary"/>

 </rdfs:range>

 <rdfs:comment>

This property contains the longitude of the location.

 </rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="at">

 <rdfs:domain rdf:resource="#Geo-Coordinates"/>

 <rdfs:range rdf:parseType="Resource">

  <xsd:Integer.minInclusive rdf:datatype="&xsd;Integer">0</xsd:Integer.minInclusive>

  <xsd:Integer.maxInclusive rdf:datatype="&xsd;Integer">2</xsd:Integer.maxInclusive>

  <rdfs:subClassOf rdf:resource="&xsd;Integer"/>

 </rdfs:range>

 <rdfs:comment>

This property contains the altitude type.

 </rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="altres">

 <rdfs:domain rdf:resource="#Geo-Coordinates"/>

 <rdfs:range rdf:parseType="Resource">

  <xsd:Integer.minInclusive rdf:datatype="&xsd;Integer">0</xsd:Integer.minInclusive>

  <xsd:Integer.maxInclusive rdf:datatype="&xsd;Integer">30</xsd:Integer.maxInclusive>

  <rdfs:subClassOf rdf:resource="&xsd;Integer"/>

 </rdfs:range>

 <rdfs:comment>

This property contains the altitude resolution.

 </rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="altitude">

 <rdfs:domain rdf:resource="#Geo-Coordinates"/>

 <rdfs:range rdf:parseType="Resource">

  <xsd:hexBinary.minInclusive rdf:datatype="&xsd;hexBinary">0</xsd:hexBinary.minInclusive>

  <xsd:hexBinary.maxInclusive rdf:datatype="&xsd;hexBinary">3FFFFFFF</xsd:hexBinary.maxInclusive>

  <rdfs:subClassOf rdf:resource="&xsd;hexBinary"/>

 </rdfs:range>

 <rdfs:comment>

This property contains the altitude of the location.

 </rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="datum">

 <rdfs:domain rdf:resource="#Geo-Coordinates"/>

 <rdfs:range rdf:parseType="Resource">

  <xsd:Integer.minInclusive rdf:datatype="&xsd;Integer">1</xsd:Integer.minInclusive>

  <xsd:Integer.maxInclusive rdf:datatype="&xsd;Integer">2</xsd:Integer.maxInclusive>

  <rdfs:subClassOf rdf:resource="&xsd;Integer"/>

 </rdfs:range>

 <rdfs:comment>

This property contains the datum type.

 </rdfs:comment>

</owl:DatatypeProperty>

<owl:ObjectProperty rdf:ID="civic-address">

 <rdf:type rdf:resource="&owl;FunctionalProperty"/>

 <rdfs:domain rdf:resource="#Location"/>

 <rdfs:range rdf:resource="#Civic-Address"/>

 <rdfs:comment>

This property is of type Civic-Address class.

 </rdfs:comment>

</owl:ObjectProperty>

<owl:Class rdf:ID="Civic-Address">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

 <rdfs:comment>

This class has properties that represent a civic address. Properties of this class are to be defined in an extended schema, possibly based on the IETF GEOPRIV work.

 </rdfs:comment>

</owl:Class>

<owl:ObjectProperty rdf:ID="neighbor-information">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="#PoA"/>

 <rdfs:comment>

This property is of type PoA class and contains an identifier of a specific neighboring PoA.

 </rdfs:comment>

</owl:ObjectProperty>

<owl:Class rdf:ID="PoA">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#poa-id"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#poa-type"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

<rdfs:comment>

This class has properties that represent a PoA. The properties are poa-type and poa-id.

 </rdfs:comment>

</owl:Class>

<owl:ObjectProperty rdf:ID="poa-type">

 <rdf:type rdf:resource="&owl;FunctionalProperty"/>

 <rdfs:domain rdf:resource="#PoA"/>

 <rdfs:range rdf:resource="#Link-Type"/>

 <rdfs:comment>

This property is of type Link-Type class.

 </rdfs:comment>

</owl:ObjectProperty>

<owl:DatatypeProperty rdf:ID="poa-id">

 <rdf:type rdf:resource="&owl;FunctionalProperty"/>

 <rdfs:domain rdf:resource="#PoA"/>

 <rdfs:range rdf:resource="&xsd;hexBinary"/>

 <rdfs:comment>

This property contains a link-specific identifier of PoA.

 </rdfs:comment>

</owl:DatatypeProperty>

</rdf:RDF>

”
[ Requested Change 7] Replace Section 7.4.14.3.1 with:

“
7.4.14.3.1 General RDF/XML Data Query
A new InfoQueryFilter type “FILTER_INFO_DATA” is defined. When this InfoQueryFilter type is specified, the InfoQueryParameters must be a string which contains a SPARQL (Protocol and RDF Query language) query [2] where the SPARQL query is supposed to contain an appropriate query for obtaining expected RDF/XML data. The MIH_REPORT of the corresponding MIH_information.response must be a string which contains a SPARQL query result [3].

An example query request and response when FILTER_INFO_DATA is specified as InfoQueryFilter to obtain a list of 802.11 point of attachments (i.e., BSSIDs) around a specific location where the location is represented as an 802.11 point of attachment is shown below.

PREFIX mihbase:<URL_TO_BE_ASSIGNED>

PREFIX mihextended:<URL_TO_BE_ASSIGNED>

   SELECT ?poa-id

   WHERE { ?x1 mihbase:neighbor-information ?x2
           ?x2 mihbase:poa-type mihextended:ieee802.11
           ?x2 mihbase :poa-id ?poa-id
           ?x1 mihbase :location ?x3
           ?x3 mihbase :poa ?x4
           ?x4 mihbase:poa-type mihextended:ieee802.11
           ?x4 mihbase:poa-id "001122334455" }

<?xml version="1.0"?>

<sparql xmlns="http://www.w3.org/2001/sw/DataAccess/rf1/result2"

        xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"


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

        xsi:schemaLocation="http://www.w3.org/2001/sw/DataAccess/rf1/result2.xsd">

<head>

    <variable name="poa-id"/>

  </head>

  <results>

    <result>

      <binding name="poa-id"><literal datatype="http://www.w3.org/2001/XMLSchema#hexBinary">aabbccddeeff</literal></binding>

    </result>

    <result>

      <binding name="poa-id"><literal datatype="http://www.w3.org/2001/XMLSchema#hexBinary">001122334455</literal></binding>

    <result>

    </result>

      <binding name="poa-id"><literal datatype="http://www.w3.org/2001/XMLSchema#hexBinary">0123456789ab</literal></binding>

    <result>

  </results>

</sparql>

 “
[ Requested Change 8] Replace Section 9.3.1 with:

“
9.3.1 Extended Schema Representation in RDF/OWL/XML: An Example

Following example describes an extended schema definition represented in RDF/OWL/XML format.

<?xml version="1.0"?>

<!DOCTYPE rdf:RDF [

 <!ENTITY rdf 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'>

 <!ENTITY rdfs 'http://www.w3.org/2000/01/rdf-schema#'>

 <!ENTITY mihbase 'URL_TO_BE_ASSIGNED/#'>

 <!ENTITY mihextended 'URL_TO_BE_ASSIGNED/#'>

 <!ENTITY owl "http://www.w3.org/2002/07/owl#">

 <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#">

 ]>

<rdf:RDF xmlns:rdf="&rdf;" xmlns:rdfs="&rdfs;" xmlns:mihbase="&mihbase;" xmlns:mihextended="&mihextended;" xml:base="&mihextended;" xmlns:owl="&owl;" xmlns:xsd="&xsd;">

<owl:Ontology rdf:about="">

 <rdfs:comment></rdfs:comment>

 <rdfs:label>Extended Schema for IEEE 802.21 Information Service</rdfs:label>

</owl:Ontology>

<mihbase:Link-Type rdf:ID="ieee802.3"/>

<mihbase:Link-Type rdf:ID="ieee802.11"/>

<mihbase:Link-Type rdf:ID="ieee802.16"/>

<mihbase:Link-Type rdf:ID="gsm"/>

<mihbase:Link-Type rdf:ID="gprs"/>

<mihbase:Link-Type rdf:ID="cdma2000"/>

<mihbase:Link-Type rdf:ID="w-cdma"/>

<owl:AllDifferent>

 <owl:distinctMembers rdf:parseType="Collection">

  <mihbase:Link-Type rdf:about="#ieee802.3" />

  <mihbase:Link-Type rdf:about="#ieee802.11" />

  <mihbase:Link-Type rdf:about="#ieee802.16" />

  <mihbase:Link-Type rdf:about="#gsm" />

  <mihbase:Link-Type rdf:about="#gprs" />

  <mihbase:Link-Type rdf:about="#cdma2000" />

  <mihbase:Link-Type rdf:about="#w-cdma" />

 </owl:distinctMembers>

</owl:AllDifferent>

<owl:Class rdf:ID="L2-Standard">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<owl:ObjectProperty rdf:ID="l2-standard">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="#L2-Standard"/>

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="l2-qos">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="#L2-QoS"/>

</owl:ObjectProperty>

<owl:DatatypeProperty rdf:ID="channel">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="&xsd;nonNegativeInteger"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="nsp-code">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="nsp-tariff">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="bssid">

 <owl:equivalentProperty rdf:resource="&mihbase;poa-id"/>

 <rdfs:domain rdf:resource="#IEEE802.11"/>

 <rdfs:range rdf:parseType="Resource">

  <xsd:hexBinary.length rdf:datatype="&xsd;nonNegativeInteger">6</xsd:hexBinary.length>

  <rdfs:subClassOf rdf:resource="&xsd;hexBinary"/>

 </rdfs:range>

</owl:DatatypeProperty>

<owl:Class rdf:ID="L2">

 <rdfs:subClassOf rdf:resource="&mihbase;L2"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#nsp-code"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#nsp-tariff"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l2-standard"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l2-data-rates"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#channel"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#channel"/>

     <owl:maxCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:maxCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#phy"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#phy"/>

     <owl:maxCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:maxCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l2-chipher-suites"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#authenticated-key-management-suites"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l2-key-management-protocol"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l2-qos"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#cost"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#cost"/>

     <owl:maxCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:maxCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l2-mobility"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

</owl:Class>

<owl:Class rdf:ID="IEEE802.11">

 <rdfs:subClassOf rdf:resource="#L2"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#essid"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#ieee802.11-roaming-list"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#bssid"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

</owl:Class>

<owl:ObjectProperty rdf:ID="authenticated-key-management-suites">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="#Authenticated-Key-Management-Suites"/>

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="l2-chipher-suites">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="#L2-Cipher-Suites"/>

</owl:ObjectProperty>

<owl:DatatypeProperty rdf:ID="cost">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<mihextended:L2-Standard rdf:ID="ieee802.11a"/>

<mihextended:L2-Standard rdf:ID="ieee802.11b"/>

<mihextended:L2-Standard rdf:ID="ieee802.11g"/>

<mihextended:L2-Standard rdf:ID="ieee802.16e"/>

<owl:AllDifferent>

 <owl:distinctMembers rdf:parseType="Collection">

  <mihextended:L2-Standard rdf:about="#ieee802.11a" />

  <mihextended:L2-Standard rdf:about="#ieee802.11b" />

  <mihextended:L2-Standard rdf:about="#ieee802.11g" />

  <mihextended:L2-Standard rdf:about="#ieee802.16e" />

 </owl:distinctMembers>

</owl:AllDifferent>

<owl:DatatypeProperty rdf:ID="essid">

 <rdfs:domain rdf:resource="#IEEE802.11"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:ObjectProperty rdf:ID="phy">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="#Phy"/>

</owl:ObjectProperty>

<owl:Class rdf:ID="Phy">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<mihextended:Phy rdf:ID="cck"/>

<mihextended:Phy rdf:ID="dsss"/>

<mihextended:Phy rdf:ID="dfdm"/>

<owl:AllDifferent>

 <owl:distinctMembers rdf:parseType="Collection">

  <mihextended:Phy rdf:about="#cck" />

  <mihextended:Phy rdf:about="#dsss" />

  <mihextended:Phy rdf:about="#dfdm" />

 </owl:distinctMembers>

</owl:AllDifferent>

<owl:DatatypeProperty rdf:ID="l2-data-rates">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:Class rdf:ID="L2-Cipher-Suites">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<owl:Class rdf:ID="WEP">

 <rdfs:subClassOf rdf:resource="#L2-Cipher-Suites"/>

</owl:Class>

<owl:Class rdf:ID="TKIP">

 <rdfs:subClassOf rdf:resource="#L2-Cipher-Suites"/>

</owl:Class>

<owl:Class rdf:ID="AES-CCMP">

 <rdfs:subClassOf rdf:resource="#L2-Cipher-Suites"/>

</owl:Class>

<owl:Class rdf:ID="Authenticated-Key-Management-Suites">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<owl:Class rdf:ID="Psk">

 <rdfs:subClassOf rdf:resource="#Authenticated-Key-Management-Suites"/>

</owl:Class>

<owl:Class rdf:ID="IEEE802.1x">

 <rdfs:subClassOf rdf:resource="#Authenticated-Key-Management-Suites"/>

</owl:Class>

<owl:ObjectProperty rdf:ID="l2-key-management-protocol">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="#L2-Key-Management-Protocol"/>

</owl:ObjectProperty>

<owl:Class rdf:ID="L2-Key-Management-Protocol">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<owl:Class rdf:ID="IEEE802.11i-4Way-Hand-Shake">

 <rdfs:subClassOf rdf:resource="#L2-Key-Management-Protocol"/>

</owl:Class>

<owl:Class rdf:ID="L2-QoS">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<owl:Class rdf:ID="IEEE802.11e">

 <rdfs:subClassOf rdf:resource="#L2-QoS"/>

</owl:Class>

<owl:DatatypeProperty rdf:ID="ieee802.11-roaming-list">

 <rdfs:domain rdf:resource="#IEEE802.11"/>

 <rdfs:range rdf:resource="&rdfs;Literal"/>

</owl:DatatypeProperty>

<owl:ObjectProperty rdf:ID="l2-mobility">

 <rdfs:domain rdf:resource="#L2"/>

 <rdfs:range rdf:resource="#L2-Mobility"/>

</owl:ObjectProperty>

<owl:Class rdf:ID="L2-Mobility">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<owl:Class rdf:ID="IEEE802.11r">

 <rdfs:subClassOf rdf:resource="#L2-Mobility"/>

</owl:Class>

<owl:Class rdf:ID="IEEE802.11u">

 <rdfs:subClassOf rdf:resource="#L2-Mobility"/>

</owl:Class>

<owl:Class rdf:ID="IEEE802.21">

 <rdfs:subClassOf rdf:resource="#L2-Mobility"/>

</owl:Class>

<owl:Class rdf:ID="L2-Pre-Auth">

 <rdfs:subClassOf rdf:resource="#L2-Mobility"/>

</owl:Class>

<owl:Class rdf:ID="IEEE802.16">

 <rdfs:subClassOf rdf:resource="#L2"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#bsid"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

</owl:Class>

<owl:DatatypeProperty rdf:ID="bsid">

 <owl:equivalentProperty rdf:resource="&mihbase;poa-id"/>

 <rdfs:domain rdf:resource="#IEEE802.16"/>

 <rdfs:range rdf:resource="&xsd;hexBinary"/>

</owl:DatatypeProperty>

<owl:Class rdf:ID="GSM">

 <rdfs:subClassOf rdf:resource="#L2"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#cid"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

</owl:Class>

<owl:DatatypeProperty rdf:ID="cid">

 <owl:equivalentProperty rdf:resource="&mihbase;poa-id"/>

 <rdfs:domain rdf:resource="#GSM"/>

 <rdfs:range rdf:resource="&xsd;hexBinary"/>

</owl:DatatypeProperty>

<owl:Class rdf:ID="GPRS">

 <rdfs:subClassOf rdf:resource="#L2"/>

</owl:Class>

<owl:Class rdf:ID="CDMA2000">

 <rdfs:subClassOf rdf:resource="#L2"/>

</owl:Class>

<owl:Class rdf:ID="W-CDMA">

 <rdfs:subClassOf rdf:resource="#L2"/>

</owl:Class>

<owl:Class rdf:ID="Civic-Address">

 <rdfs:subClassOf rdf:resource="&mihbase;Civic-Address"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#country-code"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-0"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-1"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-2"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-3"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-4"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-5"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-6"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-16"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-17"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-18"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-19"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-20"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-21"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-22"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-23"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-24"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-25"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-26"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-27"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-28"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-29"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-30"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-31"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-32"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#catype-128"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

</owl:Class>

<owl:DatatypeProperty rdf:ID="country-code">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-0">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>language</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-1">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>national subdivisions(state, region, province, prefecture)</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-2">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>county, parish, gun(JP), district(IN)</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-3">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>city, township, shi(JP)</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-4">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>city division, borough, city district, ward, chou(JP)</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-5">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>neighborhood, block</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-6">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>street</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-16">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>leading street direction</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-17">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>trailing street suffix</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-18">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>street suffix</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-19">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;nonNegativeInteger"/>

 <rdfs:comment>house number</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-20">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>house number suffix</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-21">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>landmark or vanity address</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-22">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>additional location information</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-23">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>name(residence and office occupant)</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-24">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;nonNegativeInteger"/>

 <rdfs:comment>postal/zip code</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-25">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>building(structure)</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-26">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>unit(apartment, suite)</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-27">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>floor</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-28">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>room number</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-29">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>placetype</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-30">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>poltal community name</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-31">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>post office box(P.O.Box)</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-32">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>additional code</rdfs:comment>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="catype-128">

 <rdfs:domain rdf:resource="#Civic-Address"/>

 <rdfs:range rdf:resource="&xsd;string"/>

 <rdfs:comment>script</rdfs:comment>

</owl:DatatypeProperty>

<owl:Class rdf:ID="L3">

 <rdfs:subClassOf rdf:resource="&mihbase;L3"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#router-address"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#dhcp-server-address"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#domain-name"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#subnet"/>

     <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:cardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#sip-server-address"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3-key-management-protocol"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3-authentication"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3-packet-ciphering"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#vpn-gateway-address"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#isp-code"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#isp-name"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#isp-tariff"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3-mobility"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#l3-qos"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

</owl:Class>

<owl:DatatypeProperty rdf:ID="router-address">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="dhcp-server-address">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="domain-name">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="subnet">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="sip-server-address">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:ObjectProperty rdf:ID="l3-key-management-protocol">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="#L3-Key-Management-Protocol"/>

</owl:ObjectProperty>

<owl:Class rdf:ID="L3-Key-Management-Protocol">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<owl:Class rdf:ID="IKEv1">

 <rdfs:subClassOf rdf:resource="#L3-Key-Management-Protocol"/>

</owl:Class>

<owl:Class rdf:ID="IKEv2">

 <rdfs:subClassOf rdf:resource="#L3-Key-Management-Protocol"/>

</owl:Class>

<owl:ObjectProperty rdf:ID="l3-authentication">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="#L3-Authentication"/>

</owl:ObjectProperty>

<owl:Class rdf:ID="L3-Authentication">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<owl:Class rdf:ID="PANA">

 <rdfs:subClassOf rdf:resource="#L3-Authentication"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#paa-address"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#ep-address"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

</owl:Class>

<owl:DatatypeProperty rdf:ID="paa-address">

 <rdfs:domain rdf:resource="#PANA"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="ep-address">

 <rdfs:domain rdf:resource="#PANA"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:Class rdf:ID="UAM">

 <rdfs:subClassOf rdf:resource="#L3-Authentication"/>

</owl:Class>

<owl:ObjectProperty rdf:ID="l3-packet-ciphering">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="#L3-Packet-Ciphering"/>

</owl:ObjectProperty>

<owl:Class rdf:ID="L3-Packet-Ciphering">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<owl:Class rdf:ID="IPsec">

 <rdfs:subClassOf rdf:resource="#L3-Packet-Ciphering"/>

</owl:Class>

<owl:DatatypeProperty rdf:ID="vpn-gateway-address">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="isp-code">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="isp-name">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="isp-tariff">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:ObjectProperty rdf:ID="l3-mobility">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="#L3-Mobility"/>

</owl:ObjectProperty>

<owl:Class rdf:ID="L3-Mobility">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

<owl:Class rdf:ID="MIP">

 <rdfs:subClassOf rdf:resource="#L3-Mobility"/>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#home-agent-address"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

     <owl:onProperty rdf:resource="#foreign-agent-address"/>

     <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">0</owl:minCardinality>

   </owl:Restriction>

 </rdfs:subClassOf>

</owl:Class>

<owl:Class rdf:ID="MIPv4">

 <rdfs:subClassOf rdf:resource="#MIP"/>

</owl:Class>

<owl:Class rdf:ID="MIPv6">

 <rdfs:subClassOf rdf:resource="#MIP"/>

</owl:Class>

<owl:DatatypeProperty rdf:ID="home-agent-address">

 <rdfs:domain rdf:resource="#MIP"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:DatatypeProperty rdf:ID="foreign-agent-address">

 <rdfs:domain rdf:resource="#MIP"/>

 <rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

<owl:Class rdf:ID="CT">

 <rdfs:subClassOf rdf:resource="#L3-Mobility"/>

</owl:Class>

<owl:Class rdf:ID="CARD">

 <rdfs:subClassOf rdf:resource="#L3-Mobility"/>

</owl:Class>

<owl:Class rdf:ID="L3-Pre-Authentication">

 <rdfs:subClassOf rdf:resource="#L3-Mobility"/>

</owl:Class>

<owl:ObjectProperty rdf:ID="l3-qos">

 <rdfs:domain rdf:resource="#L3"/>

 <rdfs:range rdf:resource="#L3-QoS"/>

</owl:ObjectProperty>

<owl:Class rdf:ID="L3-QoS">

 <rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</owl:Class>

</rdf:RDF>
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