	Project
	IEEE 802.21 MIHO

<http://www.ieee802.org/21/>

	Title
	Revised Basic Schema

	Date Submitted
	January 10th, 2007

	Source(s)
	Kenichi Taniuchi, Yoshihiro Ohba, Subir Das
	

	Re:
	21-07-0460-05-0001-Basic_Schema 

	Abstract
	This document contains revised definition of Basic Schema.

	Purpose
	

	Notice
	This document has been prepared to assist the IEEE 802.21 Working Group. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.21.

	Patent Policy
	The contributor is familiar with IEEE patent policy, as outlined in Section 6.3 of the IEEE-SA Standards Board Operations Manual <http://standards.ieee.org/guides/opman/sect6.html#6.3> and in Understanding Patent Issues During IEEE Standards Development <http://standards.ieee.org/board/pat/guide.html>.


1 Introduction
This document contains revised definition of Basic Schema that follows IEEE P802.21/D03.00 and describes how to create Extended Schema using an example.
2 Graphical Representation of Basic Schema
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Figure 1 Graphical Representation of Basic Schema


3 Basic Schema Definition
<?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 mihbasic "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:mihbasic="&mihbasic;"

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

 <owl:Ontology rdf:about="">

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

 </owl:Ontology>

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

  <rdfs:label>TYPE_IE_CONTAINER_NETWORK</rdfs:label>

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

   </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:comment>

      This class contains all the information depicting an access network.

  </rdfs:comment>

 </owl:Class>

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

  <rdfs:label>TYPE_IE_NETWORK_TYPE</rdfs:label>

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

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

  <rdfs:comment>

      Link type of a network. The following values are assigned:

       15: Ethernet

       18: Wireless - Other

       19: Wireless - IEEE 802.11

       22: Wireless - CDMA2000

       23: Wireless - UMTS

       24: Wireless - 1X-EV
       27: Wireless - IEEE 802.16
  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="operator-identifier">

  <rdfs:label>TYPE_IE_OPERATOR_IDENTIFIER</rdfs:label>

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

  <rdfs:range rdf:resource="#Operator-Identifier"/>

  <rdfs:comment>

      An identifier of an operator of a given network.

  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="Operator-Identifier">

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>  

  </rdfs:subClassOf>

 </owl:Class>

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

  <rdfs:label>OperatorNamespace</rdfs:label>

  <rdfs:domain rdf:resource="#Operator-Identifier"/>

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

  <rdfs:comment>

      A value of Operator Type:

      0: GSM

      1: REALM
      2: CDMA
      3: ITU-T/TSB

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>OperatorName</rdfs:label>

  <rdfs:domain rdf:resource="#Operator-Identifier"/>

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

  <rdfs:comment>

     The value of OperatorName. The value is a non NULL terminated

     string whose length shall not exceed 253 octets. The

     value uniquely identifies the operator name within the scope of

     the OperatorNamespace.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="service-provider-identifier">

  <rdfs:label>TYPE_IE_SERVICE_PROVIDER_IDENTIFIER</rdfs:label>

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

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

  <rdfs:comment>

      Identifier for the service provider. The value is a non NULL

      terminated string whose length shall not exceed 253 octets. 

      The value uniquely identifies the service provider.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="access-network-identifier">

  <rdfs:label>TYPE_IE_ACCESS_NETWORK_IDENTIFIER</rdfs:label>

  <rdfs:domain rdf:resource="#Network"/>
  <rdfs:range rdf:resource="&xsd;string"/>
  <rdfs:comment>

      Identifier of the Access Network. This is used to uniquely 

      identify the access network. As an example for 802.11 (WLAN)

      networks this is the ESSID.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="roaming-partner">

  <rdfs:label>TYPE_IE_ROAMING_PARTNERS</rdfs:label>

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

  <rdfs:range rdf:resource="#Operator-Identifier"/>

  <rdfs:comment>

     An identifier of an operator with which the current network operator has 

     direct roaming agreements.

  </rdfs:comment>

 </owl:ObjectProperty>

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

  <rdfs:label>TYPE_IE_COST</rdfs:label>

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

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

 </owl:ObjectProperty>

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

   <rdfs:comment>

    Cost Indication of cost for service or network usage  

   </rdfs:comment>

</owl:Class>









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

  <rdfs:label>Unit</rdfs:label>

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

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

  <rdfs:comment>

     The unit of the cost:

     0: second

     1: minute

     2: hours

     3: day

     4: month

     5: year

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>Value</rdfs:label>

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

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

  <rdfs:comment>

     The cost value in Currency/Unit

  </rdfs:comment>

 </owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="currency">

  <rdfs:label>Currency</rdfs:label>

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

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

  <rdfs:comment>

     A non NULL terminated string representing the currency value. 

     The size of the string is derived using the Length of the Information elements.

  </rdfs:comment>

 </owl:DatatypeProperty>










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

   <rdfs:subClassOf>

    <owl:Restriction>
     <owl:onProperty rdf:resource=”#bit-number”/>

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

    <owl:Restriction>

     <owl:onProperty rdf:resource=”#bit-value”/>

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

   </rdfs:subClassOf>
<rdfs:comment>

    This class is used for bitmap type value of IE.  

   </rdfs:comment>
</owl:Class>
<owl:DatatypeProperty rdf:ID="bit-number">

  <rdfs:label>Bit Number</rdfs:label>

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

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

  <rdfs:comment>

     This property represents a bit number of a bitmap value.
  </rdfs:comment>

 </owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="bit-value">

  <rdfs:label>Bit Value</rdfs:label>

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

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

  <rdfs:comment>

     This property represents a value of a bitmap value.

  </rdfs:comment>

 </owl:DatatypeProperty>
 <owl:ObjectProperty rdf:ID="network-standards">

  <rdfs:label>TYPE_IE_NETWORK_STANDARDS</rdfs:label>

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

     Access Network specific applicable revisions to the base access network standard.

     For 802 networks, this is the list of specific revisions applicable for that access

     network. For cellular networks, this represents the release version of the standard

     that is applicable.
The bitmap value depends on Network Type:
     Network Type: Wireless - IEEE 802.11
     (PHY/MAC Features)        
     Bit 0: Access point (AP)

     Bit 1: Independent station (not an AP)

     Bit 2: FHSS PHY for 2.4GHz band

     Bit 3: DSSS PHY for 2.4GHz band

     Bit 4: IR PHY

     Bit 5: OFDM PHY for 5GHz band

     Bit 6: High-speed PHY

     Bit 7: Multi-domain operation capability implemented

     Bit 8: Extended Rate PHY (ERP)

     Bit 9: Spectrum management operation supported

     Bit 10: Regulatory class capability implemented

     Bit 11: QoS Supported

     Bit 12-15: Reserved
     (Security Features)

     Bit 16: WPA - Enterprise

     Bit 17: WPA - Personal

     Bit 18: WPA2 - Enterprise

     Bit 19: WPA2 - Personal

     Bit 20-31: Reserved

     (QoS Features)

     Bit:32: WMM

     Bit:33: WMM Power Save

     Bit:34-47:Reserved

     (Other Features)

     Bit:48-:CWG-RF

     Bit:49-63: Reserved

     Network Type: Wireless - IEEE 802.16:

     Bit 0: 802.16-2001
     Bit 1: 802.16c-2002

     Bit 2: 802.16a-2003

     Bit 3: 802.16-2004

     Bit 4: 802.16e-2005

     Bit 5: 802.16g-2007

     Bit 6-63: Reserved

     Network Type: Wireless - CDMA2000:

     Bit 0: CDMA-2000-Rev-0

     Bit 1: Rev-A

     Bit 2: Rev-B

     Bit 3: Rev-C

     Bit 4: Rev-D

     Bit 5-63: Reserved

     Network Type: Wireless – UMTS:

     Bit 0: GSM

     Bit 1: GPRS

     Bit 2: EDGE

     Bit 3: Rel-99

     Bit 4: Rel-4

     Bit 5: Rel-5 (w/ HSDPA)

     Bit 6: Rel-6 (w/ HSUPA)

     Bit 7: Rel-7 (MIMO/OFDM)

     Bit 8: Rel-8

     Bit 9-63: Reserved
  </rdfs:comment>

 </owl:ObjectProperty>

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

  <rdfs:label>TYPE_IE_NETWORK_SEQURITY</rdfs:label>

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

  <rdfs:comment>

     Authentication Methods and Cipher suites used. The length, format and semantics of

     this field are specific to each link type and defined by each media-specific WG or

     SDO. In many cases, this field contains values of media-specific MIB objects used for

     representing security characteristics of the media.

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>TYPE_IE_NETWORK_QOS</rdfs:label>

  <rdfs:domain rdf:resource="#Network"/>
  <rdfs:range rdf:resource="#Network-QoS"/>
  <rdfs:comment>

     QoS classes and Traffic Specifications


.

  </rdfs:comment>

</owl:ObjectProperty>
<owl:Class rdf:ID="Network-QoS"> 

   <rdfs:comment>

      This class contains QoS Parameters properties.
   </rdfs:comment>
</owl:Class>
<owl:DatatypeProperty rdf:ID="throughput">

  <rdfs:label>Throughput</rdfs:label>

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

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

  <rdfs:comment>

     The maximum information transfer rate achievable. It is measured in kbps.
  </rdfs:comment>

 </owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="link-packet-error-rate">

  <rdfs:label>Link Packet Error Rate</rdfs:label>

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

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

  <rdfs:comment>

    A value equal to integer part of the result of multiplying – 100 times the log 10 of the 
    ratio between the number of packets received in error and the total number of packets

    transmitted in a link population of interest.     
  </rdfs:comment>

 </owl:DatatypeProperty>
 <owl:DatatypeProperty rdf:ID="supported-number-of-cos">

  <rdfs:label>Supported number of CoS</rdfs:label>

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

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

  <rdfs:comment>

    The maximum number of differentiable classes of service supported.     
  </rdfs:comment>

 </owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="cos-minimum-packet-transfer-delay">

  <rdfs:label>CoS Minimum Packet Transfer Delay</rdfs:label>

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

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

  <rdfs:comment>

    This is an encoded value which contains the class of service identifier in the 2 most

    significant octets and the minimum packet transfer delay for the class in ms in the 

    two least significant octets. Valid range for minimum packet transfer delay: [0..65535]

    ms.
  </rdfs:comment>

 </owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="cos-average-packet-transfer-delay">

  <rdfs:label>CoS Average Packet Transfer Delay</rdfs:label>

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

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

  <rdfs:comment>

    This is an encoded value which contains the class of service identifier in the 2 most

    significant octets and the average packet transfer delay for the class in ms in the 

    two least significant octets. Valid range for average packet transfer delay: [0..65535]

    ms.

  </rdfs:comment>

 </owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="cos-maximum-packet-transfer-delay">

  <rdfs:label>CoS Maximum Packet Transfer Delay</rdfs:label>

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

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

  <rdfs:comment>

    This is an encoded value which contains the class of service identifier in the 2 most

    significant octets and the maximum packet transfer delay for the class in ms in the 

    two least significant octets. Valid range for maximum packet transfer delay: [0..65535]

    ms.

  </rdfs:comment>

 </owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="cos-packet-transfer-jitter">

  <rdfs:label>CoS Packet Transfer Delay Jitter</rdfs:label>

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

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

  <rdfs:comment>

    This is an encoded value which contains the class of service identifier in the 2 most

    significant octets and the packet transfer delay jitter for the class in ms in the 

    two least significant octets. Valid range for packet transfer delay jitter: [0..65535]

    ms.

  </rdfs:comment>

 </owl:DatatypeProperty>
<owl:DatatypeProperty rdf:ID="cos-packet-loss-rate">

  <rdfs:label>CoS Packet Loss Rate</rdfs:label>

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

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

  <rdfs:comment>

    This is an encoded value which contains the class of service identifier in the 2 most

    significant octets and a value equal to integer part of the result of multiplying – 100 

times the log 10 of the ratio between the number of packets lost and the total number 
of packets transmitted in the class population of interest.
  </rdfs:comment>

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

  <rdfs:label>TYPE_IE_CONTAINER_POA</rdfs:label>
  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>
  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>






  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>
 <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#poa-ip-config-methods"/>

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

   </owl:Restriction>

 </rdfs:subClassOf>
 <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>






  





  <rdfs:comment>

     This class contains all the information depicting a PoA.

  </rdfs:comment>

 </owl:Class>

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

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

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

 </owl:ObjectProperty>

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

  <rdfs:label>TYPE_IE_POA_ADDRESS</rdfs:label>

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

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

  <rdfs:comment>

    This property contains a link-specific identifier of PoA.

  </rdfs:comment>

</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="poa-location">

  <rdfs:label>TYPE_IE_POA_LOCATION</rdfs:label>

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

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

  <rdfs:comment>

    This class has properties that indicate a location of PoA.

    Geospatial-location-information and civic-location-information are supported by default.

    Any additional location type can be added to this class in an extended schema.

  </rdfs:comment>

</owl:ObjectProperty>

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

 </owl:Class>

 <owl:ObjectProperty rdf:ID="geospatial-location-information">

  <rdfs:label>Geospatial Location Information</rdfs:label>

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

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

  <rdfs:comment>

    Geospatial location information of a PoA.

  </rdfs:comment>

</owl:ObjectProperty>

 <owl:Class rdf:ID="Geospatial-Location-Information">

  <rdfs:comment>

    This class has properties that represent geographic coordinate.

    The format is based on the Location Configuration Information (LCI) 

    defined in RFC 3825.

  </rdfs:comment>

 </owl:Class>

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

  <rdfs:label>Latitude Resolution</rdfs:label>

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

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

   <rdfs:comment>

    Latitude resolution.  6 bits indicating the number of valid bits 

    in the fixed-point value of Latitude. Any bits entered to the right 

    of this limit should not be considered valid and might be purposely false, 

    or zeroed by the sender.

  </rdfs:comment>

</owl:DatatypeProperty>

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

  <rdfs:label>Latitude</rdfs:label>

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

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

  <rdfs:comment>

    A 34 bit fixed point value consisting of 9 bits of integer and 25 bits of fraction.  

    Latitude should be normalized to within +/- 90 degrees.  

    Positive numbers are north of the equator and negative numbers are 

    south of the equator. 

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>Longitude Resolution</rdfs:label>

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

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

   <rdfs:comment>

    Longitude resolution.  6 bits indicating the number of valid bits 

    in the fixed-point value of Longitude. This value is the number of high-order 

    Longitude bits that should be   considered valid.  Any bits entered to the right 

    of this limit should not be considered valid and might be purposely false, 

    or zeroed by the sender.

  </rdfs:comment>

</owl:DatatypeProperty>

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

  <rdfs:label>Longitide</rdfs:label>

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

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

  <rdfs:comment>

    A 34 bit fixed point value consisting of 9 bits of integer and 25 bits of fraction.  

    Longitude SHOULD be normalized to within +/- 180 degrees.  

    Positive values are East of the prime meridian and negative (2s complement) 

    numbers are West of the prime meridian.

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>Altitude Type</rdfs:label>

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

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

  <rdfs:comment>

    Following codes are defined:

    1: Meters: in 2s-complement fixed-point 22-bit integer part with 8-bit fraction. 

        If AT = 1, an AltRes value 0.0 would indicate unknown altitude.  

        The most precise Altitude would have an AltRes value of 30.  

        Many values of AltRes would obscure any variation due to vertical datum differences.

    2: Floors: in 2s-complement fixed-point 22-bit integer part with 8-bit fraction. 

        AT = 2 for Floors enables representing altitude in a form more relevant 

        in buildings which have different floor-to-floor dimensions.

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>Altitude Resolution</rdfs:label>

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

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

  <rdfs:comment>

    Altitude resolution.  6 bits indicating the number of valid bits in the altitude.  

    Values above 30 (decimal) are undefined and reserved.

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>Altitude</rdfs:label>

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

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

  <rdfs:comment>

    A 30 bit value defined by the AT field.

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>Datum</rdfs:label>

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

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

  <rdfs:comment>

    Following codes are defined:

    1: WGS

    2: NAD 83 (with associated vertical datum for North American vertical datum for 1998)

    3: NAD 83 (with associated vertical datum for Mean Lower Low Water (MLLW))

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="civic-location-information">

  <rdfs:label>Civic Location Information</rdfs:label>

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

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

  <rdfs:comment>

    Civic location information of a PoA.

  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="Civic-Location-Information">

  <rdfs:comment>

    This class has properties that represent civic address.

    The format is defined in IETF RFC 4676.

  </rdfs:comment>

 </owl:Class>

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

  <rdfs:label>Country Code</rdfs:label>

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

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

  <rdfs:comment>

    Two-letter ISO 3166 country code in capital ASCII letters.

  </rdfs:comment>

</owl:DatatypeProperty>

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

  <rdfs:label>Civic Address Element</rdfs:label>

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

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

  <rdfs:comment>

    This property contains the civic address elements.

    The format of the civic address elements is described

    in Section 3.4 of IETF RFC 4676 with a TLV pair 

    (whereby the Type and Length fields are one octet long).

  </rdfs:comment>

 </owl:ObjectProperty>

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

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

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

  <rdfs:label>CAtype</rdfs:label>

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

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

  <rdfs:comment>

    A one-octet descriptor of the data civic address value.

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>CAvalue</rdfs:label>

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

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

  <rdfs:comment>

    The civic address value.

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>Method</rdfs:label>

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

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

  <rdfs:comment>

    Way location information was derived or discovered:

    0: GPS

    1: Assisted GPS

    2: Manual

    3: Provided by DHCP

    4: Triangulation

    5: Cell

    6: IEEE 802.11 WLAN Access Point

    7-255: Reserved

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="poa-data-rate">

  <rdfs:label>TYPE_IE_POA_DATA_RATE</rdfs:label>

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

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

  <rdfs:comment>

    Data rate

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="poa-channel-range">

  <rdfs:label>TYPE_IE_POA_CHANNEL_RANGE</rdfs:label>

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

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

  <rdfs:comment>

     (Low, High range) MHz

  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="PoA-Channel-Range">

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>   

</rdfs:subClassOf>

 <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>

</owl:Class>

 <owl:DatatypeProperty rdf:ID="low-channel-range">

  <rdfs:label>Low Channel Range</rdfs:label>

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

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

  <rdfs:comment>

     Lowest channel frequency in MHz

  </rdfs:comment>

</owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="high-channel-range">

  <rdfs:label>High Channel Range</rdfs:label>

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

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

  <rdfs:comment>

     Highest channel frequency in MHz

  </rdfs:comment>

</owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="poa-subnet-information">

  <rdfs:label>TYPE_IE_SUBNET_INFORMATION</rdfs:label>

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

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

  <rdfs:comment>

     Information about a subnet supported by a PoA

  </rdfs:comment> 

</owl:ObjectProperty>

 <owl:Class rdf:ID="PoA-Subnet-Information">

  <rdfs:subClassOf>

  <owl:Restriction>

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

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

  </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

  <owl:Restriction>

   <owl:onProperty rdf:resource="#prefix-length"/>

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

  </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

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

  <rdfs:label>Subnet Address</rdfs:label>

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

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

  <rdfs:comment>

    An IP address of the PoA encoded as Address base type defined in RFC3588. 

    The first 2-octet contains AddressType, which may be either 1 (IPv4) or 2 (IPv6). 

    If AddressType==1, the subnet-address property contains a 4-octet IPv4 address. 

    If AddressType==2, the subnet-address property contains a 16-octet IPv6 address.

  </rdfs:comment> 

 </owl:ObjectProperty>

 <owl:DatatypeProperty rdf:ID="prefix-length">

  <rdfs:label>Prefix Length</rdfs:label>

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

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

  <rdfs:comment>

    The bit length of the prefix of the subnet to which subnet-address property belongs. 

    The prefix-length is less than or equal to 32 for IPv4 subnet and less than or equal to 128

    for IPv6 subnet.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="poa-ip-config-methods">

  <rdfs:label>TYPE_IE_POA_IP_CONFIG_METHODS</rdfs:label>

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

  <rdfs:range rdf:resource="#PoA-IP-Config-Methods"/>

  <rdfs:comment>

    PoA IP configuration support Information. 
  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="PoA-IP-Config-Methods">

  <rdfs:subClassOf>

  <owl:Restriction>

   <owl:onProperty rdf:resource="#ip-config-methods-bitmap"/>

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

  </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

  <owl:Restriction>

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

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

  </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

  <owl:Restriction>

   <owl:onProperty rdf:resource="#poa-fa-ar-address"/>

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

  </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:ObjectProperty rdf:ID="ip-config-methods-bitmap">

  <rdfs:label>IP config methods Bitmap</rdfs:label>

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

  <rdfs:range rdf:resource="#Bitmap”/>

  <rdfs:comment>

    This field contains a Bitmap Class.
    IP_config_methods_bitmap indicating what IP configuration methods are 

    supported by the 

    PoA:

    Bit 0: IPv4 static configuration

    Bit 1: IPv4 dynamic configuration (DHCPv4)

    Bit 2: Mobile IPv4 with FA (FA-CoA)

    Bit 3: Mobile IPv4 without FA (Co-located CoA)

    Bits 4 -10: reserved for IPv4 address configurations 

    Bit 11: IPv6 stateless address configuration

    Bit 12: IPv6 stateful address configuration (DHCPv6)

    Bit 13: IPv6 manual configuration

    Bits 14-31: Reserved.

  </rdfs:comment> 

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="poa-dhcp-address">

  <rdfs:label>TYPE_IE_POA_DHCP_ADDRESS</rdfs:label>

  <rdfs:domain rdf:resource="#PoA-IP-Config-Methods"/>

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

  <rdfs:comment>

    Provides an optional DHCP server address when "IPv4 dynamic configuration 

    (DHCPv4)", "Mobile IPv4 without FA(Co-located CoA)" or "IPv6 stateful address

    configuration (DHCPv6)" is supported. Contains a DHCP server address of either

    IPv4 or IPv6 that a DHCP can contact parameters) of the network the PoA belongs.

    When "IPv4 dynamic configuration (DHCPv4)",

    "Mobile IPv4 without FA(Co-located CoA)" or

    "IPv6 stateful address configuration (DHCPv6)" is supported, an optional

    TYPE_IE_POA_DHCP_ADDRESS IE may be included to allow pre-configuration of 

    IP address.

  </rdfs:comment> 

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="poa-fa-ar-address">

  <rdfs:label>TYPE_IE_POA_FA_AR_ADDRESS</rdfs:label>

  <rdfs:domain rdf:resource="#PoA-IP-Config-Methods"/>

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

  <rdfs:comment>

    Provides an optional foreign agent or access router address, when "Mobile IPv4

    with FA (FA-CoA)" or "IPv6 stateless address configuration" is supported.

    Contains the value of foreign agent or access router address of either IPv4 or IPv6

    that a Mobile IP client or IPv6 client using stateless address configuration can contact

    and obtain a valid IP address of the network the PoA belongs. When "Mobile IPv4 with 

    FA (FA-CoA)" or "IPv6 stateless address configuration" is supported, an optional 

    TYPE_IE_POA_FA_AR_ADDRESS IE indicating a foreign agent or access router address 

    may be included to allow pre-configuration of IP address.

  </rdfs:comment> 

 </owl:ObjectProperty>

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

  <rdfs:label>TYPE_IE_POA_CAPABILITIES</rdfs:label>

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

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

  <rdfs:comment>

    PoA Capability bitmap represented by Bitmap Class
    Bit 0: Security Y/N

    Bit 1: QoS Y/N

    Bit 2: Internet Access Y/N

    Bit 3: Emergency Services Y/N

    Bit 4: MIH Capability Y/N

    Bit 5: IP Version 6 Prefix Available Y/N

    Bit 6-31 : Reserved

  </rdfs:comment>

 </owl:ObjectProperty>

 






<owl:ObjectProperty rdf:ID="poa-ip-address">

  <rdfs:label>TYPE_IE_POA_IP_ADDRESS</rdfs:label>

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

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

  <rdfs:comment>

    IP Address (4-octet for IPv4 or 16-octet for IPv6). This IE is used only for a PoA that 

    has an IP address.
  </rdfs:comment>

 </owl:ObjectProperty>
 <owl:Class rdf:ID="Address">

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

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

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

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

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

  <rdfs:label>Address Type</rdfs:label>

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

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

  <rdfs:comment>

    An Address Family defined in http://www.iana.org/assignments/address-family-numbers.

  </rdfs:comment>

 </owl:DatatypeProperty>

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

  <rdfs:label>Address</rdfs:label>

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

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

  <rdfs:comment>

    An address value specific to address-type.

  </rdfs:comment>

 </owl:DatatypeProperty>

</rdf:RDF>
4 How to create an Extended Schema

In this section, how to create an extended schema is described. How to create “IP address of Mobile IP home agent” is used as an example.
4.1 Define extended schema

It is possible to support an Extended Schema without defining an additional IEs or TLVs (including vendor specific ones) other than that are defined in this specification. An extended schema can be defined as an XML document. An example Extended Schema definition is shown below. 
<?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 mihbasic "URL_TO_BE_ASSIGNED">

 <!ENTITY mihextended "http://www.informationservice.org/2006/08/extended-schema#">

 <!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:mihbasic="&mihbasic;"

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

 <owl:Ontology rdf:about="">

  <rdfs:label>Extended Schema</rdfs:label>

 </owl:Ontology>

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

  <rdfs:domain rdf:resource="&mihbasic;PoA-IP-Config-Methods"/>

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

 </owl:ObjectProperty>

</rdf:RDF>
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Figure 2


In this example, the new property of “PoA-IP-Config-Methods” class, “ha-address” is created in the Extended Schema where “ha-address” has the same format as “Address” class such as “poa-address” property and “subnet-address” property.
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