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1 Introduction
The timeslice and message metadata properties require metadata to be encoded in a deeply nested fashion under a single element gmd:MD_Metadata. The inability to expose a essential metadata using a compact inline encoding an AIXM data instance was noted in OWS-6 and raised as an issue (see OGC 09-050r1 OWS-6-AIM Engineering Report) by client developers to be addressed in OWS-7. The proposed resolution is to add optional metadata properties (corresponding to sub-elements of ISO 19139 MD_Metadata) to messages and time slices that each have a narrower scope, so that a single metadata property containing essential information for a client can be expressed inline in a data instance without having to populate all of the available metadata (e.g. other metadata can be remotely referenced or omitted). The sub-elements of MD_Metadata are selected according to the guidance provided in the FAA/EUROCONTROL Draft AIXM Metadata Profile document (http://portal.opengeospatial.org/files/?artifact_id=37894). A commonly encountered representative use case in OWS-6 is as follows:
OWS-6 Use Case: Obtain data which had been added to the AIXM database after a certain time and date.  To do this the timeslice metadata (highlighted) was populated with a date stamp (in bold):
e.g. 

<aixm:AirportHeliport gml:id="VID340368">
  <gml:identifier codeSpace="http://www.eurocontrol.int/xnotam"
    >08add931-1dd2-4f3c-b6cd-7c3dd80743fb</gml:identifier>
  <aixm:timeSlice>
    <aixm:AirportHeliportTimeSlice gml:id="VID1091163">
      <gml:validTime>
        <gml:TimePeriod gml:id="OB1000071">
          <gml:beginPosition>2008-05-08T00:00:00</gml:beginPosition>
          <gml:endPosition/>
        </gml:TimePeriod>
      </gml:validTime>
      <aixm:interpretation>BASELINE</aixm:interpretation>
      <aixm:sequenceNumber>2</aixm:sequenceNumber>
      <aixm:correctionNumber>0</aixm:correctionNumber>
      <aixm:timeSliceMetadata>
        <gmd:MD_Metadata>
          <gmd:contact>
            <gmd:CI_ResponsibleParty>
              <gmd:organisationName>
                <gco:CharacterString>EUROCONTROL</gco:CharacterString>
              </gmd:organisationName>
              <gmd:positionName>
                <gco:CharacterString>AIXM joint-developers</gco:CharacterString>
              </gmd:positionName>
              <gmd:role>
                <gmd:CI_RoleCode codeList="./resources/Codelist/gmxCodelists.xml#CI_RoleCode"
                  codeListValue="author"/>
              </gmd:role>
            </gmd:CI_ResponsibleParty>
          </gmd:contact>
          <gmd:dateStamp>
            <gco:DateTime>2009-03-24T12:30:00.000Z </gco:DateTime>
          </gmd:dateStamp>
          <gmd:identificationInfo>
            <gmd:MD_DataIdentification>
              <gmd:citation>
                <gmd:CI_Citation>
                  <gmd:title gco:nilReason="inapplicable"/>
                  <gmd:date>
                    <gmd:CI_Date>
                      <gmd:date>
                        <gco:Date>2009-02-10</gco:Date>
                      </gmd:date>
                      <gmd:dateType>
                        <gmd:CI_DateTypeCode
                          codeListValue="./resources/Codelist/gmxCodelists.xml#CI_DateTypeCode"
                          codeList="creation"> </gmd:CI_DateTypeCode>
                      </gmd:dateType>
                    </gmd:CI_Date>
                  </gmd:date>
                </gmd:CI_Citation>
              </gmd:citation>
              <gmd:abstract>
                <gco:CharacterString>This concerns the crane in the vicinity of
                  Prestwick</gco:CharacterString>
              </gmd:abstract>
              <gmd:language>
                <gmd:LanguageCode
                  codeListValue="./resources/Codelists/ML_gmxCodelists.xml#LanguageCode"
                  codeList="eng"/>
              </gmd:language>
            </gmd:MD_DataIdentification>
          </gmd:identificationInfo>
        </gmd:MD_Metadata>            
      </aixm:timeSliceMetadata>
      <aixm:featureLifetime>
        <gml:TimePeriod gml:id="OB2000072">
          <gml:beginPosition>2008-05-08T00:00:00</gml:beginPosition>
          <gml:endPosition/>
        </gml:TimePeriod>
      </aixm:featureLifetime>
      <aixm:designator>EBBR</aixm:designator>
      <aixm:name>BRUSSELS/BRUSSELS-NATIONAL</aixm:name>
      <aixm:locationIndicatorICAO>EBBR</aixm:locationIndicatorICAO>
      <aixm:designatorIATA>BRU</aixm:designatorIATA>
      <aixm:type>AD</aixm:type>
      <aixm:controlType>OTHER</aixm:controlType>
      <aixm:fieldElevation uom="FT">184</aixm:fieldElevation>
      <aixm:magneticVariation>-1.25</aixm:magneticVariation>
      <aixm:dateMagneticVariation>2005</aixm:dateMagneticVariation>
      <aixm:magneticVariationChange>.12</aixm:magneticVariationChange>
      <aixm:referenceTemperature uom="C">23.2</aixm:referenceTemperature>
      <aixm:altimeterCheckLocation>YES</aixm:altimeterCheckLocation>
      <aixm:windDirectionIndicator>YES</aixm:windDirectionIndicator>
      <aixm:landingDirectionIndicator>NO</aixm:landingDirectionIndicator>
      <aixm:transitionAltitude uom="FT">4500</aixm:transitionAltitude>
      <aixm:servedCity>
        <aixm:City gml:id="O1">
          <aixm:name>BRUSSELS</aixm:name>
        </aixm:City>
      </aixm:servedCity>
      <aixm:ARP>
        <aixm:ElevatedPoint gml:id="OB3000073" srsName="urn:x-ogc:def:crs:OGC:1.3:CRS84"
          srsDimension="2">
          <gml:coordinates>4.48457222,50.90139444</gml:coordinates>
          <aixm:elevation uom="FT">184</aixm:elevation>
          <aixm:geoidUndulation uom="FT">141</aixm:geoidUndulation>
        </aixm:ElevatedPoint>
      </aixm:ARP>
      <aixm:annotation>
        <aixm:Note gml:id="NOTE1">
          <aixm:propertyName>servedCity</aixm:propertyName>
          <aixm:purpose>REMARK</aixm:purpose>
          <aixm:translatedNote>
            <aixm:LinguisticNote gml:id="NOTE11">
              <aixm:note lang="en-gb">6.5 NM NE from Brussels</aixm:note>
            </aixm:LinguisticNote>
          </aixm:translatedNote>
        </aixm:Note>
      </aixm:annotation>
      <aixm:annotation>
        <aixm:Note gml:id="NOTE2">
          <aixm:propertyName>altimeterCheckLocation</aixm:propertyName>
          <aixm:purpose>DESCRIPTION</aixm:purpose>
          <aixm:translatedNote>
            <aixm:LinguisticNote gml:id="NOTE12">
              <aixm:note lang="en-gb">On satellite and parking areas, mean ELEV 184
                ft.</aixm:note>
            </aixm:LinguisticNote>
          </aixm:translatedNote>
        </aixm:Note>
      </aixm:annotation>
      <aixm:annotation>
        <aixm:Note gml:id="NOTE3">
          <aixm:propertyName>windDirectionIndicator</aixm:propertyName>
          <aixm:purpose>DESCRIPTION</aixm:purpose>
          <aixm:translatedNote>
            <aixm:LinguisticNote gml:id="NOTE13">
              <aixm:note lang="en-gb">At THR 07L (lighted). At 378 m from THR 25L (lighted). At
                430 m from THR 20 and 209 m from THR 25R (lighted). At 472 m from THR 02 and 940
                m from THR 07R (lighted).</aixm:note>
            </aixm:LinguisticNote>
          </aixm:translatedNote>
        </aixm:Note>
      </aixm:annotation>
    </aixm:AirportHeliportTimeSlice>
  </aixm:timeSlice>
</aixm:AirportHeliport>
---------------------------------------------------------------------------------------------------------------------

OWS6 AIM Flight Scenario

Scene B: After a 3-hour delay...04:30 UTC Feb 12, 2009

Pilot enters the aircraft after 3 hour delay AIM client requests updates to ARN/ESSA, NRK/ESSP and ILN from the last data download (update shows that  a taxiway at NRK/ESSP has been closed since 13:00 UTC)

----------------------------------------------------------------------------------------------------------------------

Post query issued by client:
<wfs:GetFeature xmlns:wfs="http://www.opengis.net/wfs"
  xmlns:aixm="http://www.aixm.aero/schema/5.0" xmlns:ogc="http://www.opengis.net/ogc"
  xmlns:fes="http://www.opengis.net/fes/2.0" xmlns:gml="http://www.opengis.net/gml/3.2"
  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
  <wfs:Query xmlns="http://www.aixm.aero/schema/5.0" typeName="aixm:AirportHeliport">
    <ogc:Filter>
      <ogc:And>
        <ogc:PropertyIsLessThan>
          <ogc:PropertyName>aixm:timeSlice//gmd:dateStamp/gco:DateTime</ogc:PropertyName>
          <ogc:Literal>2009-03-24T13:30:00.000Z</ogc:Literal>
        </ogc:PropertyIsLessThan>
        <ogc:PropertyIsGreaterThan>
          <ogc:PropertyName>aixm:timeSlice//gmd:dateStamp/gco:DateTime</ogc:PropertyName>
          <ogc:Literal>2009-03-24T10:30:00.000Z</ogc:Literal>
        </ogc:PropertyIsGreaterThan>
      </ogc:And>
    </ogc:Filter>
  </wfs:Query>
</wfs:GetFeature>
2 Proposed Changes

The proposed changes to the schema in Clause 2.2 will enable the following more compact encoding in Clause 2.1 of the same AirportHeliport instance introduced in Section 1 to meet the OWS-6 use case mentioned there. Note that the dateStamp property is replaced by two more specific properties ‘issueDateTime’ and ‘systemLoadDataTime’, which are named so that we can distinguish between the authorized time of issue of the metadata and the system load time specific to a web service (e.g. WFS-T 2.0).
2.1 AIXM Instance

<aixm:AirportHeliport gml:id="VID340368">
  <gml:identifier codeSpace="http://www.eurocontrol.int/xnotam"
    >08add931-1dd2-4f3c-b6cd-7c3dd80743fb</gml:identifier>
  <aixm:timeSlice>
    <aixm:AirportHeliportTimeSlice gml:id="VID1091163">
      <gml:validTime>
        <gml:TimePeriod gml:id="OB1000071">
          <gml:beginPosition>2008-05-08T00:00:00</gml:beginPosition>
          <gml:endPosition/>
        </gml:TimePeriod>
      </gml:validTime>
      <aixm:interpretation>BASELINE</aixm:interpretation>
      <aixm:sequenceNumber>2</aixm:sequenceNumber>
      <aixm:correctionNumber>0</aixm:correctionNumber>
      <aixm:issueDateTime>
        <gco:DateTime>2009-03-24T12:30:00.000Z</gco:DateTime>
      </aixm:issueDateTime>
      <aixm:systemLoadDateTime>
        <gco:DateTime>2009-03-24T12:45:00.000Z</gco:DateTime>
      </aixm:systemLoadDateTime>
      <aixm:featureLifetime>
        <gml:TimePeriod gml:id="OB2000072">
          <gml:beginPosition>2008-05-08T00:00:00</gml:beginPosition>
          <gml:endPosition/>
        </gml:TimePeriod>
      </aixm:featureLifetime>
      <aixm:designator>EBBR</aixm:designator>
      <aixm:name>BRUSSELS/BRUSSELS-NATIONAL</aixm:name>
      <aixm:locationIndicatorICAO>EBBR</aixm:locationIndicatorICAO>
      <aixm:designatorIATA>BRU</aixm:designatorIATA>
      <aixm:type>AD</aixm:type>
      <aixm:controlType>OTHER</aixm:controlType>
      <aixm:fieldElevation uom="FT">184</aixm:fieldElevation>
      <aixm:magneticVariation>-1.25</aixm:magneticVariation>
      <aixm:dateMagneticVariation>2005</aixm:dateMagneticVariation>
      <aixm:magneticVariationChange>.12</aixm:magneticVariationChange>
      <aixm:referenceTemperature uom="C">23.2</aixm:referenceTemperature>
      <aixm:altimeterCheckLocation>YES</aixm:altimeterCheckLocation>
      <aixm:windDirectionIndicator>YES</aixm:windDirectionIndicator>
      <aixm:landingDirectionIndicator>NO</aixm:landingDirectionIndicator>
      <aixm:transitionAltitude uom="FT">4500</aixm:transitionAltitude>
      <aixm:servedCity>
        <aixm:City gml:id="O1">
          <aixm:name>BRUSSELS</aixm:name>
        </aixm:City>
      </aixm:servedCity>
      <aixm:ARP>
        <aixm:ElevatedPoint gml:id="OB3000073" srsName="urn:x-ogc:def:crs:OGC:1.3:CRS84"
          srsDimension="2">
          <gml:coordinates>4.48457222,50.90139444</gml:coordinates>
          <aixm:elevation uom="FT">184</aixm:elevation>
          <aixm:geoidUndulation uom="FT">141</aixm:geoidUndulation>
        </aixm:ElevatedPoint>
      </aixm:ARP>
      <aixm:annotation>
        <aixm:Note gml:id="NOTE1">
          <aixm:propertyName>servedCity</aixm:propertyName>
          <aixm:purpose>REMARK</aixm:purpose>
          <aixm:translatedNote>
            <aixm:LinguisticNote gml:id="NOTE11">
              <aixm:note lang="en-gb">6.5 NM NE from Brussels</aixm:note>
            </aixm:LinguisticNote>
          </aixm:translatedNote>
        </aixm:Note>
      </aixm:annotation>
      <aixm:annotation>
        <aixm:Note gml:id="NOTE2">
          <aixm:propertyName>altimeterCheckLocation</aixm:propertyName>
          <aixm:purpose>DESCRIPTION</aixm:purpose>
          <aixm:translatedNote>
            <aixm:LinguisticNote gml:id="NOTE12">
              <aixm:note lang="en-gb">On satellite and parking areas, mean ELEV 184
                ft.</aixm:note>
            </aixm:LinguisticNote>
          </aixm:translatedNote>
        </aixm:Note>
      </aixm:annotation>
      <aixm:annotation>
        <aixm:Note gml:id="NOTE3">
          <aixm:propertyName>windDirectionIndicator</aixm:propertyName>
          <aixm:purpose>DESCRIPTION</aixm:purpose>
          <aixm:translatedNote>
            <aixm:LinguisticNote gml:id="NOTE13">
              <aixm:note lang="en-gb">At THR 07L (lighted). At 378 m from THR 25L (lighted). At
                430 m from THR 20 and 209 m from THR 25R (lighted). At 472 m from THR 02 and 940
                m from THR 07R (lighted).</aixm:note>
            </aixm:LinguisticNote>
          </aixm:translatedNote>
        </aixm:Note>
      </aixm:annotation>
    </aixm:AirportHeliportTimeSlice>
  </aixm:timeSlice>
</aixm:AirportHeliport>
2.2 AIXM Schema

The following changes to the definitions in AIXM_AbstractGML_ObjectTypes.xsd are proposed to:

1. Enable the population of specialized metadata properties (corresponding to sub-elements MD_Metadata) on time slices and message metadata. Such changes can also be made to feature metadata if needed.
2. Comply with the FAA/EUROCONTROL Draft AIXM Metadata Profile document (http://portal.opengeospatial.org/files/?artifact_id=37894) recommendations for ISO 19115 metadata that is appropriate for time slices and messages. Note that the non-ISO metadata properties (e.g. measureClass, Appendix C row 27) have not been implemented here (note that non-ISO metadata was also not addressed in AIXM 5.0).

2.2.1 Changes to AIXM_AbstractGML_ObjectTypes.xsd
  <!--=========================================================-->
  <!--=========================================================-->
  <!--========== CHANGES For Updated METADATA MODEL  ==========-->
  <!--==========    (SEE COMMENTED TYPES BELOW)     ===========-->
  <!--=========================================================-->
  <!--=========================================================-->
  <complexType name="AbstractAIXMMessageBaseType" abstract="true">
    <complexContent>
      <extension base="aixm:AbstractAIXMFeatureBaseType">
        <sequence>
          <element ref="aixm:sequenceNumber" minOccurs="0"/>
          <element name="messageMetadata" type="aixm:MessageMetadataPropertyType" minOccurs="0"/>
          <!--Proposed Change - add the following specific metadata properties below -->
          <element name="issueDateTime" type="aixm:DateOrDateTimeMetadataPropertyType" minOccurs="0">
            <annotation>
              <documentation>Source: Appendix A, metadata element column: dateStamp
                (http://portal.opengeospatial.org/files/?artifact_id=37894)</documentation>
            </annotation>
          </element>
          <element name="systemLoadDateTime" type="aixm:DateOrDateTimeMetadataPropertyType"
            minOccurs="0">
            <annotation>
              <documentation>Source: Alternative date/time distinguished from issueDateTime Appendix
                A, metadata element column: dateStamp
                (http://portal.opengeospatial.org/files/?artifact_id=37894)</documentation>
            </annotation>
          </element>
          <element name="metadataContact" type="aixm:CI_ResponsiblePartyMetadataPropertyType"
            minOccurs="0" maxOccurs="unbounded">
            <annotation>
              <documentation>Source: Appendix A, metadata element column: contact
                (http://portal.opengeospatial.org/files/?artifact_id=37894)</documentation>
            </annotation>
          </element>
          <element name="messageIdentificationInfo"
            type="aixm:CI_ResponsiblePartyMetadataPropertyType" minOccurs="0" maxOccurs="unbounded">
            <annotation>
              <documentation>Source: Appendix A, metadata element column: messageIdentificationInfo
                (http://portal.opengeospatial.org/files/?artifact_id=37894)</documentation>
            </annotation>
          </element>
          <element name="messageConstraintInfo" type="aixm:MD_ConstraintsMetadataPropertyType"
            minOccurs="0" maxOccurs="unbounded">
            <annotation>
              <documentation>Source: Appendix A, metadata element column: messageConstraintInfo
                (http://portal.opengeospatial.org/files/?artifact_id=37894)</documentation>
            </annotation>
          </element>
        </sequence>
      </extension>
    </complexContent>
  </complexType>
  <!--Proposed Change - replace by complexType of the same name
    <complexType name="AbstractAIXMMessageBaseType" abstract="true">
    <complexContent>
    <extension base="aixm:AbstractAIXMFeatureBaseType">
    <sequence>
    <element ref="aixm:sequenceNumber" minOccurs="0"/>
    <element name="messageMetadata" type="aixm:MessageMetadataPropertyType" minOccurs="0"/>
    </sequence>
    </extension>
    </complexContent>
    </complexType>
  -->

  <complexType name="AbstractAIXMTimeSliceType" abstract="true">
    <annotation>
      <documentation>Adds in the AIXM specific properties, such as 'interpretation'.</documentation>
    </annotation>
    <complexContent>
      <extension base="aixm:AbstractAIXMTimeSliceBaseType">
        <sequence>
          <element ref="aixm:interpretation"/>
          <element ref="aixm:sequenceNumber" minOccurs="0"/>
          <element ref="aixm:correctionNumber" minOccurs="0"/>

          <!--Proposed Change - addition of specific metadata properties begin here-->
          <element name="timeSliceMetadata" type="aixm:FeatureTimeSliceMetadataPropertyType"
            minOccurs="0"/>
          <element name="metadataContact" type="aixm:CI_ResponsiblePartyMetadataPropertyType"
            minOccurs="0" maxOccurs="unbounded">
            <annotation>
              <documentation>Source: Appendix C row 25
                (http://portal.opengeospatial.org/files/?artifact_id=37894)</documentation>
            </annotation>
          </element>
          <element name="issueDateTime" type="aixm:DateOrDateTimeMetadataPropertyType" minOccurs="0">
            <annotation>
              <documentation>Source: Appendix C row 26
                http://portal.opengeospatial.org/files/?artifact_id=37894)</documentation>
            </annotation>
          </element>
          <element name="systemLoadDateTime" type="aixm:DateOrDateTimeMetadataPropertyType"
            minOccurs="0">
            <annotation>
              <documentation>Source: Alternative date/time distinguished from issueDateTime
                (Appendix C row 26
                http://portal.opengeospatial.org/files/?artifact_id=37894)</documentation>
            </annotation>
          </element>
          <element name="dataQualityInfo" type="aixm:DQ_DataQualityMetadataPropertyType"
            minOccurs="0" maxOccurs="unbounded">
            <annotation>
              <documentation>Source: Appendix C row 32
                (http://portal.opengeospatial.org/files/?artifact_id=37894)</documentation>
            </annotation>
          </element>
          <element name="identificationInfo" type="aixm:MD_IdentificationMetadataPropertyType"
            minOccurs="0" maxOccurs="unbounded">
            <annotation>
              <documentation>Source: Appendix C row 33
                (http://portal.opengeospatial.org/files/?artifact_id=37894)</documentation>
            </annotation>
          </element>
          <!--Proposed Change - specific metadata properties end here-->

          <element ref="aixm:featureLifetime" minOccurs="0"/>
        </sequence>
      </extension>
    </complexContent>
  </complexType>
  <!--Proposed Change - replace by complexType of the same name
    <complexType name="AbstractAIXMTimeSliceType" abstract="true">
    <annotation>
    <documentation>Adds in the AIXM specific properties, such as 'interpretation'.</documentation>
    </annotation>
    <complexContent>
    <extension base="aixm:AbstractAIXMTimeSliceBaseType">
    <sequence>
    <element ref="aixm:interpretation"/>
    <element ref="aixm:sequenceNumber" minOccurs="0"/>
    <element ref="aixm:correctionNumber" minOccurs="0"/>
    <element name="timeSliceMetadata" type="aixm:FeatureTimeSliceMetadataPropertyType"
    minOccurs="0"/>
    <element ref="aixm:featureLifetime" minOccurs="0"/>
    </sequence>
    </extension>
    </complexContent>
    </complexType>
  -->

  <!--=====================================================-->
  <!--==========    ADD THE FOLLOWING TYPES     ===========-->
  <!--==========    For Updated METADATA MODEL  ===========-->
  <!--=====================================================-->

  <complexType name="DateOrDateTimeMetadataPropertyType">
    <complexContent>
      <extension base="gml:AbstractMetadataPropertyType">
        <choice minOccurs="0">
          <element ref="gco:Date"/>
          <element ref="gco:DateTime"/>
        </choice>
        <attribute ref="gco:nilReason"/>
      </extension>
    </complexContent>
  </complexType>

  <complexType name="CI_ResponsiblePartyMetadataPropertyType">
    <complexContent>
      <extension base="gml:AbstractMetadataPropertyType">
        <sequence minOccurs="0">
          <element ref="gmd:CI_ResponsibleParty"/>
        </sequence>
        <attributeGroup ref="gco:ObjectReference"/>
        <attribute ref="gco:nilReason"/>
      </extension>
    </complexContent>
  </complexType>

  <complexType name="MD_ConstraintsMetadataPropertyType">
    <complexContent>
      <extension base="gml:AbstractMetadataPropertyType">
        <sequence minOccurs="0">
          <element ref="gmd:MD_Constraints"/>
        </sequence>
        <attributeGroup ref="gco:ObjectReference"/>
        <attribute ref="gco:nilReason"/>
      </extension>
    </complexContent>
  </complexType>

  <complexType name="DQ_DataQualityMetadataPropertyType">
    <complexContent>
      <extension base="gml:AbstractMetadataPropertyType">
        <sequence minOccurs="0">
          <element ref="gmd:DQ_DataQuality"/>
        </sequence>
        <attributeGroup ref="gco:ObjectReference"/>
        <attribute ref="gco:nilReason"/>
      </extension>
    </complexContent>
  </complexType>

  <complexType name="MD_IdentificationMetadataPropertyType">
    <complexContent>
      <extension base="gml:AbstractMetadataPropertyType">
        <sequence minOccurs="0">
          <element ref="gmd:AbstractMD_Identification"/>
        </sequence>
        <attributeGroup ref="gco:ObjectReference"/>
        <attribute ref="gco:nilReason"/>
      </extension>
    </complexContent>
  </complexType>
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