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1 Reason for Change

This CR addresses requirement G14 in OMA-RD-MLS-V1_4-20130613-D.
	G14
	MLS SHALL support locations and target areas using high precision (e.g. sub-meter accuracy) and/or relative x,y,z coordinates.
	MLS V1.4


This CR proposes to introduce support for high accuracy location by providing the fractional parts of the location (MLP currently only provides the integer parts of location). This is achieved by adding the fractional parts DX, DY and DZ to X, Y and Z:
	<!ELEMENT
	coord
	(X, Y?, Z?, Zone?, Hemisphere?)>


is changed into:
	<!ELEMENT
	coord
	((X, DX?), (Y, DY)?, (Z, DZ)?, Zone?, Hemisphere?)>


Support for relative location is provided by (1) defining a reference point (2) adding a reference point element to location requests (e.g., in SLIR) and (3) adding a reference point element to the position result element. 

2 Impact on Backward Compatibility

N/A
3 Impact on Other Specifications

N/A
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Agree to the proposed changes and update TS MLP accordingly.
6 Detailed Change Proposal

5.2.2.5
Shape Element Definitions

	<!-- MLP_SHAPE -->

	<!--

MLP V3.5 Document Type Definition

Copyright Open Mobile Alliance Ltd., 2013
          All rights reserved

MLP is an XML language. Typical usage:

   <?xml version="1.0"?>

   <!DOCTYPE svc_result PUBLIC "-//OMA//DTD {abbrev x.y}//EN"

             "http://www.openmobilealliance.org/DTD/{filename}"

             [<?oma-{ref}-ver supported-versions="{versions}"?>]>

   <svc_result>

      ...

   </svc_result>

Terms and conditions of use are available from the 

Open Mobile Alliance Ltd. web site at

http://www.openmobilealliance.org/

-->

	
	
	

	<!ELEMENT
	shape
	(Point | LineString | Polygon |
 Box | CircularArea |
 CircularArcArea |
 EllipticalArea |
 MultiLineString | MultiPoint |
 MultiPolygon| LinearRing)>

	<!ELEMENT
	distanceUnit
	(#PCDATA)>

	<!ELEMENT
	angularUnit
	(#PCDATA)>

	<!ELEMENT
	angle
	(#PCDATA)>

	<!ELEMENT
	coord
	((X, DX?), (Y, DY)?, (Z, DZ)?, Zone?, Hemisphere?)>

	<!ELEMENT
	X
	(#PCDATA)>

	<!ELEMENT
	Y
	(#PCDATA)>

	<!ELEMENT
	Z
	(#PCDATA)>

	<!ELEMENT
	DX
	(#PCDATA)>

	<!ELEMENT
	DY
	(#PCDATA)>

	<!ELEMENT
	DZ
	(#PCDATA)>

	<!ELEMENT
	Zone
	(#PCDATA)>

	<!ELEMENT
	Hemisphere
	(#PCDATA)>

	<!ELEMENT
	Point
	(coord)>

	<!ATTLIST
	Point
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	LineString
	(coord, coord+)>

	<!ATTLIST
	LineString
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	Box
	(coord, coord)>

	<!ATTLIST
	Box
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	LinearRing
	(coord, coord, coord, coord*)>

	<!ATTLIST
	LinearRing
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	Polygon
	(outerBoundaryIs, innerBoundaryIs*)>

	<!ATTLIST
	Polygon
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	outerBoundaryIs
	(LinearRing)>

	<!ELEMENT
	innerBoundaryIs
	(LinearRing)>

	<!ELEMENT
	CircularArcArea
	(coord, inRadius, outRadius,
 startAngle, stopAngle,
 angularUnit?, distanceUnit?)>

	<!ATTLIST
	CircularArcArea
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	CircularArea
	(coord, radius, distanceUnit?)>

	<!ATTLIST
	CircularArea
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	EllipticalArea
	(coord, angle, semiMajor,
 semiMinor, angularUnit?,
 distanceUnit?)>

	<!ATTLIST
	EllipticalArea
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	inRadius
	(#PCDATA)>

	<!ELEMENT
	outRadius
	(#PCDATA)>

	<!ELEMENT
	Radius
	(#PCDATA)>

	<!ELEMENT
	semiMajor
	(#PCDATA)>

	<!ELEMENT
	semiMinor
	(#PCDATA)>

	<!ELEMENT
	startAngle
	(#PCDATA)>

	<!ELEMENT
	stopAngle
	(#PCDATA)>

	<!ELEMENT
	MultiLineString
	(LineString+)>

	<!ATTLIST
	MultiLineString
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	MultiPoint
	(Point+)>

	<!ATTLIST
	MultiPoint
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	MultiPolygon
	((Polygon| Box | CircularArea |
 CircularArcArea |
 EllipticalArea)+)>

	<!ATTLIST
	MultiPolygon
	

	
	gid ID
	#IMPLIED

	
	srsName CDATA
	#IMPLIED>

	<!ELEMENT
	ReferencePoint
	(coord?, civicloc?, floor_number?)>

	<!ATTLIST
	ReferencePoint
	

	
	referencepoint_id
	#REQUIRED

	
	referencepoint_name
	#IMPLIED>


Note also that GML uses crsName instead of srsName.

5.3.xyz
DX

	Description:

	Fractional part of the first ordinate of the location

	Type:
	Element

	Format:
	Char string

	Defined values:
	

	Default value:
	

	Example:
	<DX>005</DX>

	Note:
	May be used in conjunction with X to provide a higher accuracy value for the first ordinate of the location. Uses the same CRS as X (either WGS84 or UTM). 

If WGS84 is used, DX represents the fractional part of Arc Seconds (Degrees, Minutes and Seconds are provided by X).

If UTM is used, it represents the fractional part of the first ordinate in meters.


5.3.xyz
DY
	Description:

	Fractional part of the second ordinate of the location

	Type:
	Element

	Format:
	Char string

	Defined values:
	

	Default value:
	

	Example:
	<DY>0635</DY>

	Note:
	May be used in conjunction with Y to provide a higher accuracy value for the second ordinate of the location. Uses the same CRS as Y (either WGS84 or UTM). 

If WGS84 is used, DY represents the fractional part of Arc Seconds (Degrees, Minutes and Seconds are provided by Y).

If UTM is used, it represents the fractional part of the second ordinate in meters.


5.3.xyz
DZ
	Description:

	Fractional part of the third ordinate of the location

	Type:
	Element

	Format:
	Char string

	Defined values:
	

	Default value:
	

	Example:
	<DZ>05</DZ>

	Note:
	May be used in conjunction with Z to provide a higher accuracy value for the third ordinate of the location. Represents the fractional part of the third ordinate in meters.


5.3.xyz
ReferencePoint
	Description:

	A Reference Point to be used for reporting and/or requesting a position.

	Type:
	Element

	Format:
	Char string

	Defined values:
	

	Default value:
	

	Example:
	<ReferencePoint referencepoint_id=”123456”>


<coord>



<X>63500</X>



<Y>23508</Y>


</coord>

</ReferencePoint>

	Note:
	Reference Point is used for requesting/reporting a location relative to the Reference Point.


5.3.xyz.1
referencepoint_id

	Description:

	This attribute represents a numeric representation of a reference point id

	Type:
	Attribute

	Format:
	Char String

	Defined values:
	[0-9]+

	Default value:
	

	Example:
	<ReferencePoint referencepoint_id=”123456”></ReferencePoint>

	Note:
	


5.3.xyz.2
referencepoint_name

	Description:

	This attribute represents a alphanumeric representation of a reference point name

	Type:
	Attribute

	Format:
	Char String

	Defined values:
	

	Default value:
	

	Example:
	<ReferencePoint referencepoint_id=”123456” referencepoint_name=”Reference Point A”></ReferencePoint>

	Note:
	


5.2.2.3
Location Element Definitions

	<!-- MLP_LOC -->

	<!--

MLP V3.5 Document Type Definition

Copyright Open Mobile Alliance Ltd., 2013
          All rights reserved

MLP is an XML language. Typical usage:

   <?xml version="1.0"?>

   <!DOCTYPE svc_xxx PUBLIC "-//OMA//DTD {abbrev x.y}//EN"

             "http://www.openmobilealliance.org/DTD/{filename}"

             [<?oma-{ref}-ver supported-versions="{versions}"?>]>

   <svc_xxx>

      ...

   </svc_xxx>

Terms and conditions of use are available from the 

Open Mobile Alliance Ltd. web site at

http://www.openmobilealliance.org/

-->

	

	
	
	

	<!ELEMENT
	pos
	(msid, (pd | poserr),
 gsm_net_param?, trans_id? , add_info?)>

	<!ATTLIST
	pos
	

	
	pos_method (CELL | OTDOA | GPS | A-GPS | GNSS | 

A-GNSS | E-OTD | U-TDOA | AFLT | EFLT | E-CID | UNKNOWN | OTHER)
	#IMPLIED

	
	result_type (INTERMEDIATE | FINAL)
	"FINAL">

	<!ELEMENT
	eme_pos
	(msid+, (pd | poserr)?, esrd?,
 esrk?, trans_id?, serving_cell?, target_serving_node?)>

	<!ATTLIST
	eme_pos
	

	
	pos_method (CELL | OTDOA | GPS | A-GPS | GNSS | A-GNSS | E-OTD | U-TDOA | AFLT | EFLT | E-CID | UNKNOWN | OTHER)
	#IMPLIED

	
	result_type (INTERMEDIATE | FINAL)
	"FINAL">

	<!ELEMENT
	trl_pos
	(msid, reference_object*, (pd | poserr | time))>

	<!ATTLIST
	trl_pos
	

	
	trl_trigger (PERIODIC | MS_AVAIL | CHANGE_AREA | VELOCITY | DISTANCE | EQUIDISTANCE)
	#REQUIRED

	
	pos_method (CELL | OTDOA | GPS | A-GPS | GNSS | A-GNSS | E-OTD | U-TDOA | AFLT | EFLT | E-CID | UNKNOWN | OTHER)
	#IMPLIED>

	<!ELEMENT
	pd
	(time, (shape | civicloc | (shape, civicloc) |  relativelocation), MapData?, (alt, alt_unc?)?,
 speed?, direction?, lev_conf?, qos_not_met?, MotionStateList?, (floor_number, floor_number_unc?)?)>

	<!ELEMENT
	poserr
	(result, add_info?, time)>

	<!ELEMENT
	relativelocation
	((Point | CircularArea | EllipticalArea), ReferencePoint?>

	<!ELEMENT
	floor_number
	(#PCDATA)>

	<!ELEMENT
	floor_number_unc
	(#PCDATA)>

	<!ELEMENT
	MapData
	(Base64Map | Url)>

	<!ELEMENT
	Base64Map
	(#PCDATA)>

	<!ELEMENT
	Url
	(#PCDATA)>

	<!ELEMENT
	MapRequest
	(Width?, Height?, Zoom?)>

	<!ATTLIST
	MapRequest
	

	
	MapdataType (MAP | URL)
	"MAP"

	
	MimeType (GIF | JPEG |  PNG  | TIFF )
	"GIF">

	<!ELEMENT
	Width
	(#PCDATA)>

	<!ELEMENT
	Height
	(#PCDATA)>

	<!ELEMENT
	Zoom
	(#PCDATA)>

	<!ATTLIST
	Zoom
	

	
	ZoomType (KILOMETER | METER | MILE | INCH)
	"KILOMETER">

	<!ELEMENT
	time
	(#PCDATA)>

	<!ATTLIST
	time
	

	
	utc_off CDATA
	"0000">

	<!ELEMENT
	alt
	(#PCDATA)>

	<!ELEMENT
	alt_unc
	(#PCDATA)>

	<!ELEMENT
	civicloc
	(civicloc_element+)>

	<!ATTLIST
	civicloc
	

	
	xml:lang CDATA
	#IMPLIED>

	<!ELEMENT
	civicloc_element
	(#PCDATA)>

	<!ATTLIST
	civicloc_element
	

	
	element_type (COUNTRY | A1 | A2 | A3 | A4 | A5 | A6 | PRD | POD | STS | HNO | HNS | LMK | LOC | FLR | NAM | PC | BLD | UNIT | ROOM | PLC | PCN | POBOX | ADDCODE | SEAT | RD | RDSEC | RDBR | RDSUBBR | PRM | POM)
	#REQUIRED

	
	xml:lang CDATA 
	#IMPLIED>

	<!ELEMENT
	MotionStateList
	(PrimaryMotionState, SecondaryMotionState*, Confidence)>

	<!ELEMENT
	PrimaryMotionState
	(MotionState)>

	<!ELEMENT
	SecondaryMotionState
	(MotionState)>

	<!ELEMENT
	MotionState
	(#PCDATA)>

	<!ELEMENT
	Confidence
	(#PCDATA)>

	<!ELEMENT
	qos_not_met
	EMPTY>

	<!ELEMENT
	direction
	(#PCDATA)>

	<!ELEMENT
	speed
	(#PCDATA)>

	<!ELEMENT
	lev_conf
	(#PCDATA)>

	<!ELEMENT
	geo_info
	(CoordinateReferenceSystem)>

	<!ATTLIST
	geo_info
	

	
	requested_positiondata ( SHAPE |CIVICLOC | SHAPE_AND_CIVICLOC)
	"SHAPE"

	
	Strict (YES | NO)
	"YES">

	<!ELEMENT
	CoordinateReferenceSystem
	(Identifier)>

	<!ELEMENT
	Identifier
	(code, codeSpace, edition)>

	<!ELEMENT
	code
	(#PCDATA)>

	<!ELEMENT
	codeSpace
	(#PCDATA)>

	<!ELEMENT
	edition
	(#PCDATA)>

	<!ELEMENT
	service_coverage
	((cc, ndc*)+)>

	<!ELEMENT
	MotionStateRequest
	EMPTY>

	<!ELEMENT
	serving_cell
	(cgi | sai | (mcc, mnc, lte_ci))

	<!ELEMENT
	sai
	(mcc, mnc, lac, sac)>

	<!ELEMENT
	sac
	(#PCDATA)>

	<!ELEMENT
	lte_ci
	(#PCDATA)>


relativelocation is expressed relative to a reference point which is either implicit (e.g. provided in a service request) or explicit. When relativelocation is present, all horizontal and vertical distances are relative to the reference point.

Examples of geo_info encoding.

The encoding for WGS84 is:

<CoordinateReferenceSystem> 

    <Identifier> 

        <code>4326</code> 

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition> 

     </Identifier> 

</CoordinateReferenceSystem>

The encoding for the Transverse Mercator coordinate system based on the OSGB1936 is:

<CoordinateReferenceSystem> 

    <Identifier> 

        <code>27700</code> 

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition> 

     </Identifier> 

</CoordinateReferenceSystem>

Note that the GML V2.1.1 Implementation Specification is limited to use of only well-known CRSs, so this XML is currently abbreviated by a single attribute name and value:

srsName=http://www.opengis.net/gml/srs/epsg.xml#4326
Note also that GML uses crsName instead of srsName.

Note that GPS or A-GPS indicates no other GNSS is used or to be used. GNSS or A-GNSS indicates at least one GANSS or A-GANSS and may include GPS or A-GPS used or to be used.

5.2.3.2.1
Standard Location Immediate Request DTD

	<!-- MLP_SLIR -->

	<!--

MLP V3.5 Document Type Definition

Copyright Open Mobile Alliance Ltd., 2013
          All rights reserved

MLP is an XML language. Typical usage:

   <?xml version="1.0"?>

   <!DOCTYPE svc_init PUBLIC "-//OMA//DTD {abbrev x.y}//EN"

             "http://www.openmobilealliance.org/DTD/{filename}"

             [<?oma-{ref}-ver supported-versions="{versions}"?>]>

   <svc_init>

      ...

   </svc_init>

Terms and conditions of use are available from the 

Open Mobile Alliance Ltd. web site at

http://www.openmobilealliance.org/

-->

	
	
	

	<!ENTITY
	% extension.param
	"">

	
	
	

	<!ELEMENT
	slir
	((msids | (msid, codeword?, gsm_net_param, trans_id?)+), eqop?, geo_info?, loc_type?, prio?, pushaddr?, service_coverage?, MapRequest?, MotionStateRequest?, ReferencePoint? %extension.param;)>

	<!ATTLIST
	slir 
	

	
	ver CDATA
	#FIXED "3.5.0"

	
	res_type (SYNC | ASYNC)
	"SYNC">


If the ReferencePoint element is provided in slir, the location response SHOULD be expressed as relative location (i.e., as location relative to the ReferencePoint). If the location server is unable to return a relative location, an absolute location MAY be returned instead.
Example 

<slir ver="3.5.0" res_type="SYNC">

  <msids>

    <msid type="IPV4">93.10.0.250</msid>

    <msid_range>

      <start_msid>

        <msid>461018765710</msid>

      </start_msid>

      <stop_msid>

        <msid>461018765712</msid>

      </stop_msid>

    </msid_range>

    <msid type="ASID">441728922342</msid>

    <msid_range>

      <start_msid>

        <msid>461018765720</msid>

      </start_msid>

      <stop_msid>

        <msid>461018765728</msid>

      </stop_msid>

    </msid_range>

  </msids>

  <eqop>

    <resp_req type="LOW_DELAY" />

    <hor_acc>1000</hor_acc>

  </eqop>

  <geo_info>

    <CoordinateReferenceSystem>

      <Identifier>

        <code>4004</code>

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition>

      </Identifier>

    </CoordinateReferenceSystem>

  </geo_info>

  <loc_type type="CURRENT_OR_LAST" />

  <prio type="HIGH" />

</slir>

5.2.3.3.1
Emergency Location Immediate Request DTD

	<!-- MLP_EME_LIR -->

	<!--

MLP V3.5 Document Type Definition

Copyright Open Mobile Alliance Ltd., 2013
          All rights reserved

MLP is an XML language. Typical usage:

   <?xml version="1.0"?>

   <!DOCTYPE svc_init PUBLIC "-//OMA//DTD {abbrev x.y}//EN"

             "http://www.openmobilealliance.org/DTD/{filename}"

             [<?oma-{ref}-ver supported-versions="{versions}"?>]>

   <svc_init>

      ...

   </svc_init>

Terms and conditions of use are available from the 

Open Mobile Alliance Ltd. web site at

http://www.openmobilealliance.org/

-->

	
	
	

	<!ENTITY
	% extension.param
	"">

	
	
	

	<!ELEMENT
	eme_lir
	((msids | (msid+, gsm_net_param?, trans_id?, esrd?, esrk? , supl_support_params?, target_serving_node?)+), eqop?, geo_info?, loc_type? , pushaddr?, MapRequest?, ReferencePoint? %extension.param;)>

	<!ATTLIST
	eme_lir 
	

	
	ver CDATA
	#FIXED "3.5.0"

	
	res_type (SYNC | ASYNC)
	"SYNC">


If the ReferencePoint element is provided in eme_lir, the location response SHOULD be expressed as relative location (i.e., as location relative to the ReferencePoint). If the location server is unable to return a relative location, an absolute location MAY be returned instead.
Example 1

<eme_lir ver="3.5.0">

  <msids>

    <msid type="EME_MSID">520002-51-431172-6-06</msid>

  </msids>

  <geo_info>

    <CoordinateReferenceSystem>

      <Identifier>

        <code>4325</code>

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition>

       </Identifier>

    </CoordinateReferenceSystem>

  </geo_info>

  <loc_type type="CURRENT_OR_LAST" />

</eme_lir>
Example 2

<eme_lir ver="3.5.0" res_type=”ASYNC”>

  <msids>

    <msid type="EME_MSID">520002-51-431172-6-06</msid>

   </msids>

  <geo_info>

    <CoordinateReferenceSystem>

      <Identifier>

        <code>4326</code>

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition>

       </Identifier>

    </CoordinateReferenceSystem>

  </geo_info>

<loc_type type="CURRENT_OR_LAST" />
<pushaddr>

    <url>http://location.application.com</url>

</pushaddr>
</eme_lir> 
Example 3 (with two alternative identities of target and identity of serving node)
<eme_lir ver="3.5.0">

  <msid type="MSISDN">461018765710</msid>

  <msid type="IMEI">35850604062684</msid>
  <target_serving_node>
    <vmscid>
      <vmscno>1541154871</vmscno>
    </vmscid>
  </target_serving_node>
  <geo_info>

    <CoordinateReferenceSystem>

      <Identifier>

        <code>4325</code>

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition>

       </Identifier>

    </CoordinateReferenceSystem>

  </geo_info>

  <loc_type type="CURRENT_OR_LAST" />

</eme_lir>
5.2.3.6.1
Triggered Location Reporting Request DTD

	<!-- MLP_TLRR -->

	<!--

MLP V3.5 Document Type Definition

Copyright Open Mobile Alliance Ltd., 2013
          All rights reserved

MLP is an XML language. Typical usage:

   <?xml version="1.0"?>

   <!DOCTYPE svc_init PUBLIC "-//OMA//DTD {abbrev x.y}//EN"

             "http://www.openmobilealliance.org/DTD/{filename}"

             [<?oma-{ref}-ver supported-versions="{versions}"?>]>

   <svc_init>

      ...

   </svc_init>

Terms and conditions of use are available from the 

Open Mobile Alliance Ltd. web site at

http://www.openmobilealliance.org/

-->

	
	
	

	<!ENTITY
	% extension.param
	"">

	
	
	

	<!ELEMENT
	tlrr
	(msids, interval?, start_time?, stop_time?, duration?, tlrr_event?, qop?, geo_info?, pushaddr?, loc_type?, prio?, service_coverage?, MapRequest?, ReferencePoint? %extension.param;)>

	<!ATTLIST
	tlrr 
	

	
	ver CDATA
	#FIXED "3.5.0">


The following rules apply to the use of ‘start_time’, ‘stop_time’, ‘interval’ , ’duration’,  ‘tlrr_event’ and ‘loc_type’:

· TLRR with ‘interval’ SHALL be interpreted as a request for periodic location reports, and TLRR with ‘tlrr_event’ SHALL be interpreted as a request for a location report on the occurrence of a specific event. ‘interval’ and ‘tlrr_event’ MAY be combined for combined periodic and event based location request. When neither ‘interval’ nor ‘tlrr_event’ is specified in TLRR, the Location Server MUST reject the request with an error indication ‘106’ to the client.

· If no START_TIME is specified reporting SHALL start immediately.

· If no STOP_TIME is specified the reporting SHOULD occur until explicitly canceled with ‘Triggered Location Stop Request’ or a time out occurs (depending on system configuration). Timeout MAY be reported to the LCS client by 'time_remaining' in triggered location report. 

· If STOP_TIME and Duration are both presented in one request, the Location Server MUST reject the request with an error indication ‘110’ to the client.

· If START_TIME is ‘older’ than the current time then the Location Server MUST reject the request with an error indication ‘110’ to the client.

· If STOP_TIME is ‘older’ than then current time then the Location Server MUST reject the request with an error indication ‘110’ to the client.

· If STOP_TIME is earlier than START_TIME then the implementation MUST reject the request with an error indication ‘110’ to the client.

· If STOP_TIME is equal to START_TIME then the Location Server MUST return a single location report to the client at the specified time. Any interval specified MUST be ignored.

· If Duration is specified as zero the Location Server MUST return a single location report to the client at the specified time. Any interval specified MUST be ignored.

· If Loc_type is specified as LAST the Location Server MUST evaluate the trigger criteria based on stored location information.

If the ReferencePoint element is provided in tlrr, the location response SHOULD be expressed as relative location (i.e., as location relative to the ReferencePoint). If the location server is unable to return a relative location, an absolute location MAY be returned instead.

The (optional) parameter 'service_coverage' is only allowed for plain periodic requests, i.e. not for event-related requests like MS_Available triggers or area triggers.

Example 1: TLRR for periodic location reports during a period specified by ‘start_time’ and ‘stop_time’
<tlrr ver="3.5.0">

  <msids>

    <msid>461011678298</msid>

  </msids>

  <interval>00003000</interval>

  <start_time utc_off="+0300">20021003112700</start_time>

  <stop_time utc_off="+0300">20021003152700</stop_time>

  <qop>

    <hor_acc>100</hor_acc>

  </qop>

  <geo_info>

    <CoordinateReferenceSystem>

      <Identifier>

        <code>4326</code>

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition>

      </Identifier>

    </CoordinateReferenceSystem>

  </geo_info>

  <pushaddr>

    <url>http://location.application.com</url>

  </pushaddr>

  <loc_type type="CURRENT" />

  <prio type="HIGH" />

</tlrr>

Example 2: TLRR for single location report at a specified time. ‘stop_time’ is specified equal to ‘start_time’.

<tlrr ver="3.5.0">

  <msids>

    <msid>461011678298</msid>

  </msids>

  <interval>00003000</interval>

  <start_time utc_off="+0300">20021003112700</start_time>

  <stop_time utc_off="+0300">20021003112700</stop_time>

  <qop>

    <hor_acc>100</hor_acc>

  </qop>

  <geo_info>

    <CoordinateReferenceSystem>

      <Identifier>

        <code>4004</code>

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition>

      </Identifier>

    </CoordinateReferenceSystem>

  </geo_info>

  <pushaddr>

    <url>http://location.application.com</url>

  </pushaddr>

  <loc_type type="CURRENT" />

  <prio type="HIGH" />

</tlrr>

Example 3: TLRR for a location report on the occurrence of a MS_AVAIL event after a specified time.

<tlrr ver="3.5.0">

  <msids>

    <msid>461011678298</msid>

  </msids>

  <start_time utc_off="+0300">20021003112700</start_time>

  <tlrr_event>

<ms_action type="MS_AVAIL"/>

</tlrr_event>

  <qop>

    <hor_acc>100</hor_acc>

  </qop>

  <geo_info>

    <CoordinateReferenceSystem>

      <Identifier>

        <code>4326</code>

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition>

      </Identifier>

    </CoordinateReferenceSystem>

  </geo_info>

  <pushaddr>

    <url>http://location.application.com</url>

  </pushaddr>

  <loc_type type="CURRENT" />

  <prio type="HIGH" />

</tlrr>

Example 4: TLRR for periodic location reports from current time and lasting for a specified period

<tlrr ver="3.5.0">

  <msids>

    <msid>461011678298</msid>

  </msids>

  <interval>00003000</interval>

  <duration>00009000</duration>

  <qop>

    <hor_acc>100</hor_acc>

  </qop>

  <geo_info>

    <CoordinateReferenceSystem>

      <Identifier>

        <code>4326</code>

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition>

      </Identifier>

    </CoordinateReferenceSystem>

  </geo_info>

  <pushaddr>

    <url>http://location.application.com</url>

  </pushaddr>

  <loc_type type="CURRENT" />

  <prio type="HIGH" />

</tlrr>
Example 5: TLRR for a change_area report on the occurrence of a MS_ENTERING event

<tlrr ver="3.5.0">

  <msids>

    <msid>461011678298</msid>

  </msids>

  <tlrr_event>

    <change_area type="MS_ENTERING" loc_estimates="TRUE">

      <target_area>

        <name_area>Seoul</name_area>

      </target_area>          

    </change_area>
  </tlrr_event>

  <qop>

    <hor_acc>100</hor_acc>

  </qop>

  <geo_info>

    <CoordinateReferenceSystem>

      <Identifier>

        <code>4326</code>

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition>

      </Identifier>

    </CoordinateReferenceSystem>

  </geo_info>
  <pushaddr>

    <url>http://location.application.com</url>

  </pushaddr>

  <loc_type type="CURRENT" />

  <prio type="HIGH" />
</tlrr>

Example 6: TLRR for a change_area report on the occurrence of a MS_WITHIN_AREA within a geographical area.

<tlrr ver="3.5.0">

  <msids>

    <msid>461011678298</msid>

  </msids>

  <tlrr_event>

    <change_area type="MS_WITHIN_AREA" loc_estimates="FALSE">          

      <target_area>

        <shape>

          <CircularArea srsName="www.epsg.org#4326">

            <coord>

              <X>35 35 24.139N</X>

              <Y>139 35 24.754E</Y>

            </coord>

            <radius>15</radius>

          </CircularArea>

        </shape>

      </target_area>

      <no_of_reports>10</no_of_reports>  

      <minimumIntervalTime>30</minimumIntervalTime>        

    </change_area>

  </tlrr_event>

  <pushaddr>

      <url>http://location.application.com</url>

  </pushaddr>

</tlrr>
Example 7: TLRR for combined periodic / MS_AVAIL event 
<tlrr ver="3.5.0">

  <msids>

    <msid>461011678298</msid>

  </msids>

  <interval>00003000</interval>

<duration>00009000</duration>
<tlrr_event>

<ms_action type="MS_AVAIL"/>

</tlrr_event>

  <qop>

    <hor_acc>100</hor_acc>

  </qop>

  <geo_info>

    <CoordinateReferenceSystem>

      <Identifier>

        <code>4326</code>

        <codeSpace>EPSG</codeSpace>

        <edition>6.1</edition>

      </Identifier>

    </CoordinateReferenceSystem>

  </geo_info>

  <pushaddr>

    <url>http://location.application.com</url>

  </pushaddr>

  <loc_type type="CURRENT" />

  <prio type="HIGH" />

</tlrr>
5.3.xyz
floor_number
	Description:

	Identifies the floor number (zero meaning ground level)

	Type:
	Element

	Format:
	Char string

	Defined values:
	[0-9], [.], [-]

	Default value:
	

	Example:
	<floor_number>8</floor_number>

This means the floor is 8 levels above the ground level.

	Note:
	0 means ground level or same as Reference Point for relative location.
Fractional floor numbers are allowed.

A negative floor number indicates a floor below ground level (or below Reference Point for relative location) while a positive floor number indicates a floor above ground level (or above Reference Point for relative location).


5.3.xyz
floor_number_unc
	Description:

	Identifies the floor number uncertainty

	Type:
	Element

	Format:
	Char string

	Defined values:
	[0-9], [.]

	Default value:
	

	Example:
	<floor_number_unc>0.7</floor_number_unc>

This means the floor number uncertainty is 0.7.

	Note:
	


5.3.15
CircularArea

	Description:

	The set of points on the ellipsoid, which are at a distance from the point of origin less than or equal to “r”. When used for relative location, the coordinates of the origin are expressed relative to the Reference Point. 

	Type:
	Element

	Format:
	

	Defined values:
	

	Default value:
	

	Example:
	<CircularArea srsName="www.epsg.org#4326" gid="some_thing">

  <coord>

    <X>30 27 45.3N </X>

    <Y>45 25 52.9E</Y>

  </coord>

  <radius>240</radius>

</CircularArea>

	Note:
	


5.3.15.1
gid

See section 5.3.10.1.

5.3.15.2
srsName

See section 5.3.10.2.

5.3.26
EllipticalArea

	Description:

	A set of points on the ellipsoid, which fall within or on the boundary of an ellipse. This ellipse has a semi-major axis of length r1 oriented at angle A (0 to 180°) measured clockwise from north and a semi-minor axis of length r2.
When used for relative location, the coordinates of the origin are expressed relative to the Reference Point.

	Type:
	Element

	Format:
	

	Defined values:
	

	Default value:
	

	Example:
	<EllipticalArea srsName="www.epsg.org#4326" gid="some_thing">

  <coord>

    <X>30 27 45.3N</X>

    <Y>45 25 52.9E</Y>

  </coord>

  <angle>240</angle>

  <semiMajor>275</semiMajor>

  <semiMinor>150</semiMinor>

  <angularUnit>degrees</angularUnit>

</EllipticalArea>

	Note:
	


5.3.26.1
gid

See section 5.3.10.1.

5.3.26.2
srsName

See section 5.3.10.2.

5.3.69
Point

	Description:

	A geographic coordinate. When used for relative location the geographic coordinate is expressed relative to the Reference Point. 

	Type:
	Element

	Format:
	

	Defined values:
	

	Default value:
	

	Example:
	<Point srsName="www.epsg.org#4326" gid="some_thing">

  <coord>

    <X>30 27 45.3N</X>

    <Y>45 25 52.9E</Y>

  </coord>

</Point>

	Note:
	


5.3.69.1
gid

See section 5.3.10.1.

5.3.69.2
srsName

See section 5.3.10.2.

5.3.2
alt

	Description:

	The altitude of the MS in meters in respect of the ellipsoid which is used to be define the coordinates. When used for relative location, this parameter expresses the altitude relative to the Reference Point.

	Type:
	Element

	Format:
	Char String

	Defined values:
	[+|-]?[0-9]+

	Default value:
	

	Example:
	<alt>1200</alt>

	Note:
	This element is present if altitude is possible to attain by the used positioning method.
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