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1 Reason for Change

This CR proposes implementation of the LPPe RD requirement LPP-IL-001 and LPP-IL-002 defining indoor context information in terms of civic address and relative location.
	LPP-IL-001
	LPPe SHALL support delivery of indoor context information to the UE.

Informational Note: Indoor context information may include information such as the indoor location (e.g. JFK Airport, terminal 3), anchor points from which to determine relative location (e.g. Terminal 1, gate 20C is at lat x, long y, etc.) or other relevant information.
	1.0

	LPP-IL-002
	LPPe SHALL support delivery of indoor context information from the UE to an appropriate entity in the network.
Informational Note: UE may provide indoor reference point data to a location server.

Informational Note: Indoor reference point assistance data may include map-aided absolute/relative coordinate, civic address and place label.
	1.0


R01: 1) modified in order to reference IETF document and add co-signers. “IndoorPosition” changed to “RelativePosition”. Civic address based on RFC4776/RFC5139. Editor’s note on support of further GAD shapes added. 
R02:  1) Add several messages for using the defined civic address and relative location format (CommonIEsRequestCapabilities, CommonIEsProvideCapabilities, CommonIEsRequestLocationInformation, CommonIEsProvideLocationInformation)
R03: 1) Modify the ASN.1 and description of the relative position’s uncertainty. 
         2) Add the relative position error elements
         3) Move OMA-LPPe-RelativePosition IE from common positioning IEs  to Common low level IEs 
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 on the proposed requirements.
6 Detailed Change Proposal

Change 1:  Normative references
2. References

2.1 Normative References

	
	

	[RFC4776]
	“Dynamic Host Configuration Protocol (DHCPv4 and DHCPv6) Option for Civic Addresses Configuration Information”, H. Schulzrinne, Nov 2006, URL: http://www.ietf.org/rfc/rfc4776.txt

	[RFC5139]

	“Revised Civic Location Format for Presence Information Data Format Location Object (PIDF-LO)”, M. Thomson, February 2008, URL:http://www.ietf.org/rfc/rfc5139.txt

	[IETF-RelLoc]

	“Relative Location Representation”, M. Thomson, B Rosen, D. Stanley, G Bajko, A. Thomson, July 2010, URL: http://tools.ietf.org/html/draft-ietf-geopriv-relative-location

	[3GPP GAD]
	3GPP TS 23.032, “Universal Geographical Area Description (GAD)”, 
URL:http://www.3GPP.org

	
	


Change 2:  low level IEs

6.4.1
LPPe Common low level IEs
–
OMA-LPPe-RelativePosition

The OMA-LPPe-RelativePosition provides the IE to carry the information about user position in terms of civic address and relative location.
-- ASN1START

OMA-LPPe-RelativePosition ::= SEQUENCE {


civicAddress





OCTET STRING,
    localLocation





LocalLocation OPTIONAL,

...

}
LocalLocation ::= SEQUENCE {


localx







INTEGER(-131072..131072),


-- 18 bit field


localy







INTEGER(-131072..131072),


-- 18 bit field


uncertainty






Uncertainty,

    localDatum






LocalDatum,


confidence    





INTEGER(0..100) OPTIONAL,

...
}

Uncertainty ::= CHOICE {


circle
INTEGER (0..255),


ellipse
SEQUENCE {





uncertaintySemimajor  INTEGER(0..255),



uncertaintySemiMinor  INTEGER(0..255),

              
orientationMajorAxis  INTEGER(0..179) -- angle in degree between major axis and North



...




} 
}

Editor’s Note: Support of the other GAD shapes is for further study.
LocalDatum ::= SEQUENCE {


localAnchor






LocalAnchor,

    localOrientation




INTEGER(0..359),

-- 9 bit field

    ...

}

LocalAnchor ::= SEQUENCE {


catype
Anchor





OCTET STRING OPTIONAL,








geodetictypeAnchor



GeodetictypeAnchor,


...
}

GeodetictypeAnchor ::= SEQUENCE {

  
latitudeSign  ENUMERATED {north, south},

  
latitude      INTEGER(0..8388607),

  
longitude     INTEGER(-8388608..8388607),

  
uncertainty
SEQUENCE {uncertaintySemiMajor  INTEGER(0..127),

              




uncertaintySemiMinor  INTEGER(0..127),

              




orientationMajorAxis  INTEGER(0..180),









...









} OPTIONAL, -- angle in degree between major axis and North












altitudeInfo  AltitudeInfo OPTIONAL,

  
...
} -- Coding as in [3GPP GAD]
AltitudeInfo ::= SEQUENCE {

  
altitudeDirection  ENUMERATED {height, depth},

  
altitude           INTEGER(0..32767),

  
altUncertainty     INTEGER(0..127),

  
... 
} -- based on [3GPP GAD]
















-- ASN1STOP
	OMA-LPPe-RelativePosition field descriptions

	CivicAddress

This represents the civic address of the location of the terminal encoded according to [RFC5139] and [RFC4776]. 

	LocalLocation
This represents the 2 dimensional local coordinate of the location, uncertainty, the indoor datum which includes indoor anchor and indoor orientation angle and confidence.

localx

local x-coordinate expressed as the coded number N. The relation between the component and the coded number is given by 

component = N/10 m,

where Range [-13107.2, 13107.2) m, Resolution 0.1m.
localy

local y-coordinate expressed as the coded number N. The relation between the component and the coded number is given by 
component = N/10 m,

where Range [-13107.2, 13107.2) m, Resolution 0.1m.
uncertainty
The uncertainty represents circle and ellipse uncertainty in the local coordinate. 

The circle uncertainty expressed as the radius uncertainty expressed as the coded number N. The relation between the radius and the coded number is given by

Radius = 5*( (1+0.02)N-1) meters, 

Range [0, 774.9) meters.
The ellipse uncertainty includes uncertainty semimajor, uncertainty semiminor and orientation of semimajor axis.

The semi-major axis of the horizontal uncertainty ellipse expressed as the coded number N. The relation between the semi-major axis and the coded number is given by 

semi-major axis = 5*( (1+0.02)N-1) meters,

Range [0, 774.9) meters.
The semi-minor axis of the horizontal uncertainty ellipse expressed as the coded number N. The relation between the semi-major axis and the coded number is given by 

semi-minor axis = 5*( (1+0.02)N-1) meters,

Range [0, 774.9) meters.
The angle of semi-major axis measured clockwise with respect to True North in steps of 1 degree.
indoor datum

This field provides indoor anchor and an indoor orientation angle.
Indoor anchor field indicates a local coordinate’s reference point which is described using either a geodetic shape, a civic address or both elements.

Indoor orientation angle field indicates the clock-wise angle of y- axis with respect to True North in steps of 1 degree. The relation between the component and the coded number is given by
component = N deg,

where Range[0, 360) deg, Resolution 1 degree. The 9 bit binary coded number N is used except for 360 ≤ N < 511.
catypeAnchor
This represents the civic address of the location anchor encoded according to [RFC5139] and [RFC4776].

confidence

The confidence expressed as the coded number N. It is expressed as the percentage and directly mapped from 7 bit binary number N, except for K=0 which is used to indicate ‘no information’, and 100 < K ≤  128 which should not be used but may be interpreted as ‘no information’ if received.

	


Change 3:  Common Positioning IEs
6.4.2
LPPe Common Positioning IEs
Common positioning information elements are IEs that are included in the corresponding message extensions.

OMA-LPPe-CommonIEsRequestCapabilities
The OMA-LPPe-CommonIEsRequestCapabilities carries common IEs for a Request Capabilities message extension.

-- ASN1START

OMA-LPPe-CommonIEsRequestCapabilities ::= SEQUENCE {


indoor-Location-RequestCapabilities

Indoor-Location-RequestCapabilities

OPTIONAL,


...

}

Indoor-Location-RequestCapabilities ::= SEQUENCE {


...

}
-- ASN1STOP

	OMA-LPPe-CommonIEsRequestCapabilities  field descriptions

	indoor-Location-RequestCapabilities

This parameter is included by the server to request the target capabilities to report its civic address and relative location.


–
OMA-LPPe-CommonIEsProvideCapabilities
The OMA-LPPe-CommonIEsProvideCapabilities carries common IEs for a Provide Capabilities message extension.

-- ASN1START

OMA-LPPe-CommonIEsProvideCapabilities ::= SEQUENCE {


indoor-Location-Capabilities

Indoor-Location-Capabilities

OPTIONAL,

...

}

Indoor-Location-Capabilities ::= SEQUENCE {

indoor-Location-format-support

BIT STRING {
civicAdd

(0), 















localCRS

(1)} (SIZE(1..8))

OPTIONAL,

...

}

-- ASN1STOP
	OMA-LPPe-CommonIEsProvideCapabilities  field descriptions

	indoor-Location-Capabilities

This parameter is included to report the capabilities of a target to provide its civic address and relative location. The parameter is not included if the target does not support civic address and relative location reporting. The parameter contains a bit string, with a one‑value at any bit position meaning a particular capability is supported and a zero‑value meaning not supported. The assigned bits and corresponding capabilities are as follows.

civicAdd: the target supports and can report civic address
localCRS: the target supports and can report relative location


OMA-LPPe-CommonIEsRequestLocationInformation
The OMA-LPPe-CommonIEsRequestLocationInformation carries common IEs for a Request Location Information message extension.
-- ASN1START

OMA-LPPe-CommonIEsRequestLocationInformation ::= SEQUENCE  {

indoor-Location-Request


Indoor-Location-Request

OPTIONAL,

...

}

Indoor-Location-Request ::= SEQUENCE {

    ...
}
-- ASN1STOP

	OMA-LPPe-CommonIEsRequestLocationInformation  field descriptions

	indoor-Location-Request
This parameter is included by the server to request the target to report its civic address and relative location.



OMA-LPPe-CommonIEsProvideLocationInformation
The OMA-LPPe-CommonIEsProvideLocationInformation carries common IEs for a Provide Location Information message extension.
The OMA-LPPe-RelativePosition provides the IE to carry the information about user position in terms of civic address as well as relative location.
-- ASN1START

OMA-LPPe-CommonIEsProvideLocationInformation ::= SEQUENCE {

indoorLocationEstimate

OMA-LPPe-RelativePosition 


OPTIONAL,

indoorLocationError


OMA-LPPe-RelativePosition-Error     OPTIONAL,
}
-- ASN1STOP
–
OMA-LPPe-CommonIEsError
The OMA-LPPe-CommonIEsError carries common IEs for an Error message extension.

–
OMA-LPPe-RelativePosition-Error
The IE OMA-LPPe-RelativePosition-Error is used by the target to provide Relative Position Error Reasons to the server.
-- ASN1START

OMA-LPPe-CommonIEsError ::= SEQUENCE {


oma-lppe-ErrorCause ENUMERATED { ... },
    relativePositionError
OMA-LPPe-RelativePosition-Error

OPTIONAL,

...

}

OMA-LPPe-RelativePosition-Error ::= SEQUENCE {

targetDeviceError

ENUMERATED {relativePositionNotAvailable, relativePositionNotSupported, ... },


...

}
-- ASN1STOP
	RelativePosition-Error  field descriptions

	targetDeviceError

This field is used to provide target’s relative position error information to the server. 
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