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1 Reason for Change

R03: additional changes made to reflect the comments and questions from Dublin meeting

R02: changed with comments made at Budapest face to face meeting.
R01: changed data types so that they include a ‘ver2-0” tag in their names.

This CR implements the following LPPe 2.0 requirement:
	LPP-MLI-0XX
	LPPe SHALL support UE-assisted Image Recognition-Based (IRB) positioning.

Informational Note: This requirement relates to the use case B.x.
	2.0


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

It is recommended  to include the positioning method in LPPe TS.

6 Detailed Change Proposal

Change 1:  Addition of new functional capabilities in Information Elements section to support Image Recognition Based positioning
6.3 Message extension IEs

The present chapter details the message extensions provided by LPPe for the 3GPP-defined LPP.

6.3.1 Request Capabilities

The OMA-LPPe-RequestCapabilities message extension requests capability information on LPPe-defined assistance data and individual positioning methods.

-- ASN1START

OMA-LPPe-RequestCapabilities ::= SEQUENCE {


commonIEsRequestCapabilities


OMA-LPPe-CommonIEsRequestCapabilities
OPTIONAL,


agnss-RequestCapabilities



OMA-LPPe-AGNSS-RequestCapabilities

OPTIONAL,


otdoa-RequestCapabilities



OMA-LPPe-OTDOA-RequestCapabilities

OPTIONAL,

eotd-RequestCapabilities



OMA-LPPe-EOTD-RequestCapabilities

OPTIONAL,


otdoa-utra-RequestCapabilities


OMA-LPPe-OTDOA-UTRA-RequestCapabilities
OPTIONAL,

ecid-lte-RequestCapabilities


OMA-LPPe-ECID-LTE-RequestCapabilities
OPTIONAL,


ecid-gsm-RequestCapabilities


OMA-LPPe-ECID-GSM-RequestCapabilities
OPTIONAL,


ecid-utra-RequestCapabilities


OMA-LPPe-ECID-UTRA-RequestCapabilities
OPTIONAL,


wlan-ap-RequestCapabilities



OMA-LPPe-WLAN-AP-RequestCapabilities
OPTIONAL,


ecid-wimax-RequestCapabilities


OMA-LPPe-ECID-WiMax-RequestCapabilities
OPTIONAL,


sensor-RequestCapabilities



OMA-LPPe-Sensor-RequestCapabilities

OPTIONAL,


srn-RequestCapabilities




OMA-LPPe-SRN-RequestCapabilities

OPTIONAL,

,

...,

--version2.0 extension element


ver2-0-irb-RequestCapabilities


OMA-LPPe-ver2-0-IRB-RequestCapabilities
OPTIONAL
}

-- ASN1STOP

6.3.2 Provide Capabilities

The OMA-LPPe-ProvideCapabilities message extension provides capability information on LPPe-defined assistance data and individual positioning methods.
-- ASN1START

OMA-LPPe-ProvideCapabilities::= SEQUENCE {


commonIEsProvideCapabilities


OMA-LPPe-CommonIEsProvideCapabilities

OPTIONAL,


agnss-ProvideCapabilities



OMA-LPPe-AGNSS-ProvideCapabilities


OPTIONAL,


otdoa-ProvideCapabilities



OMA-LPPe-OTDOA-ProvideCapabilities


OPTIONAL,


eotd-ProvideCapabilities



OMA-LPPe-EOTD-ProvideCapabilities


OPTIONAL,


otdoa-utra-ProvideCapabilities


OMA-LPPe-OTDOA-UTRA-ProvideCapabilities

OPTIONAL,


ecid-lte-ProvideCapabilities


OMA-LPPe-ECID-LTE-ProvideCapabilities

OPTIONAL,


ecid-gsm-ProvideCapabilities


OMA-LPPe-ECID-GSM-ProvideCapabilities

OPTIONAL,


ecid-utra-ProvideCapabilities


OMA-LPPe-ECID-UTRA-ProvideCapabilities

OPTIONAL,


wlan-ap-ProvideCapabilities



OMA-LPPe-WLAN-AP-ProvideCapabilities

OPTIONAL,


ecid-wimax-ProvideCapabilities


OMA-LPPe-ECID-WiMax-ProvideCapabilities

OPTIONAL,


sensor-ProvideCapabilities



OMA-LPPe-Sensor-ProvideCapabilities


OPTIONAL,


srn-ProvideCapabilities




OMA-LPPe-SRN-ProvideCapabilities


OPTIONAL,



...,

--version2.0 extension element


ver2-0-irb-ProvideCapabilities


OMA-LPPe-ver2-0-IRB-ProvideCapabilities
OPTIONAL
}

-- ASN1STOP

6.3.3 Request Assistance Data

The OMA-LPPe-RequestAssistanceData message extension requests assistance data for the individual positioning methods.

-- ASN1START

OMA-LPPe-RequestAssistanceData ::= SEQUENCE {


commonIEsRequestAssistanceData


OMA-LPPe-CommonIEsRequestAssistanceData

OPTIONAL,


agnss-RequestAssistanceData



OMA-LPPe-AGNSS-RequestAssistanceData

OPTIONAL,


otdoa-RequestAssistanceData



OMA-LPPe-OTDOA-RequestAssistanceData

OPTIONAL,


eotd-RequestAssistanceData



OMA-LPPe-EOTD-RequestAssistanceData


OPTIONAL,


otdoa-utra-RequestAssistanceData

OMA-LPPe-OTDOA-UTRA-RequestAssistanceData
OPTIONAL,


ecid-lte-RequestAssistanceData


OMA-LPPe-ECID-LTE-RequestAssistanceData

OPTIONAL,


ecid-gsm-RequestAssistanceData


OMA-LPPe-ECID-GSM-RequestAssistanceData

OPTIONAL,


ecid-utra-RequestAssistanceData


OMA-LPPe-ECID-UTRA-RequestAssistanceData
OPTIONAL,


wlan-ap-RequestAssistanceData


OMA-LPPe-WLAN-AP-RequestAssistanceData

OPTIONAL,


sensor-RequestAssistanceData


OMA-LPPe-Sensor-RequestAssistanceData

OPTIONAL,


srn-RequestAssistanceData



OMA-LPPe-SRN-RequestAssistanceData


OPTIONAL,


...,

--version2.0 extension element


ver2-0-irb-RequestAssistanceData

OMA-LPPe-ver2-0-IRB-RequestAssistanceData
OPTIONAL
}

-- ASN1STOP

6.3.4 Provide Assistance Data

The OMA-LPPe-ProvideAssistanceData message extension provides assistance data for the individual positioning methods.
-- ASN1START

OMA-LPPe-ProvideAssistanceData ::= SEQUENCE {


commonIEsProvideAssistanceData


OMA-LPPe-CommonIEsProvideAssistanceData

OPTIONAL,


agnss-ProvideAssistanceData



OMA-LPPe-AGNSS-ProvideAssistanceData

OPTIONAL,


otdoa-ProvideAssistanceData



OMA-LPPe-OTDOA-ProvideAssistanceData

OPTIONAL,


eotd-ProvideAssistanceData



OMA-LPPe-EOTD-ProvideAssistanceData


OPTIONAL,


otdoa-utra-ProvideAssistanceData

OMA-LPPe-OTDOA-UTRA-ProvideAssistanceData
OPTIONAL,


ecid-lte-ProvideAssistanceData


OMA-LPPe-ECID-LTE-ProvideAssistanceData

OPTIONAL,


ecid-gsm-ProvideAssistanceData


OMA-LPPe-ECID-GSM-ProvideAssistanceData

OPTIONAL,


ecid-utra-ProvideAssistanceData


OMA-LPPe-ECID-UTRA-ProvideAssistanceData
OPTIONAL,


wlan-ap-ProvideAssistanceData


OMA-LPPe-WLAN-AP-ProvideAssistanceData

OPTIONAL,


sensor-ProvideAssistanceData


OMA-LPPe-Sensor-ProvideAssistanceData

OPTIONAL,


srn-ProvideAssistanceData



OMA-LPPe-SRN-ProvideAssistanceData


OPTIONAL,


...,

--version2.0 extension element


ver2-0-irb-ProvideAssistanceData


OMA-LPPe-ver2-0-IRB- ProvideAssistanceData
OPTIONAL
}

-- ASN1STOP

6.3.5 Request Location Information

The OMA-LPPe-RequestLocationInformation requests position estimates and measurements.
-- ASN1START

OMA-LPPe-RequestLocationInformation ::= SEQUENCE {


commonIEsRequestLocationInformation

OMA-LPPe-CommonIEsRequestLocationInformation
OPTIONAL,


agnss-RequestLocationInformation

OMA-LPPe-AGNSS-RequestLocationInformation

OPTIONAL,


otdoa-RequestLocationInformation

OMA-LPPe-OTDOA-RequestLocationInformation 

OPTIONAL,


eotd-RequestLocationInformation


OMA-LPPe-EOTD-RequestLocationInformation

OPTIONAL,


otdoa-utra-RequestLocationInformation
OMA-LPPe-OTDOA-UTRA-RequestLocationInformation
OPTIONAL,


ecid-lte-RequestLocationInformation

OMA-LPPe-ECID-LTE-RequestLocationInformation
OPTIONAL,


ecid-gsm-RequestLocationInformation

OMA-LPPe-ECID-GSM-RequestLocationInformation
OPTIONAL,


ecid-utra-RequestLocationInformation
OMA-LPPe-ECID-UTRA-RequestLocationInformation
OPTIONAL,


wlan-ap-RequestLocationInformation

OMA-LPPe-WLAN-AP-RequestLocationInformation

OPTIONAL,


ecid-wimax-RequestLocationInformation
OMA-LPPe-ECID-WiMax-RequestLocationInformation
OPTIONAL,


sensor-RequestLocationInformation

OMA-LPPe-Sensor-RequestLocationInformation

OPTIONAL,


srn-RequestLocationInformation


OMA-LPPe-SRN-RequestLocationInformation


OPTIONAL,


...,

--version2.0 extension element


ver2-0-irb- RequestLocationInformation
OMA-LPPe-ver2-0-IRB-RequestLocationInformation
OPTIONAL
}

-- ASN1STOP

6.3.6 Provide Location Information

The OMA-LPPe-ProvideLocationInformation provides position estimates and measurements.
-- ASN1START

OMA-LPPe-ProvideLocationInformation ::= SEQUENCE {


commonIEsProvideLocationInformation

OMA-LPPe-CommonIEsProvideLocationInformation
OPTIONAL,


agnss-ProvideLocationInformation

OMA-LPPe-AGNSS-ProvideLocationInformation

OPTIONAL,


otdoa-ProvideLocationInformation

OMA-LPPe-OTDOA-ProvideLocationInformation 

OPTIONAL,


eotd-ProvideLocationInformation


OMA-LPPe-EOTD-ProvideLocationInformation

OPTIONAL,


otdoa-utra-ProvideLocationInformation
OMA-LPPe-OTDOA-UTRA-ProvideLocationInformation
OPTIONAL,


ecid-lte-ProvideLocationInformation

OMA-LPPe-ECID-LTE-ProvideLocationInformation
OPTIONAL,


ecid-gsm-ProvideLocationInformation

OMA-LPPe-ECID-GSM-ProvideLocationInformation
OPTIONAL,


ecid-utra-ProvideLocationInformation
OMA-LPPe-ECID-UTRA-ProvideLocationInformation
OPTIONAL,


wlan-ap-ProvideLocationInformastion

OMA-LPPe-WLAN-AP-ProvideLocationInformation

OPTIONAL,


ecid-wimax-ProvideLocationInformastion
OMA-LPPe-ECID-WiMax-ProvideLocationInformation
OPTIONAL,


sensor-ProvideLocationInformation

OMA-LPPe-Sensor-ProvideLocationInformation

OPTIONAL,


srn-ProvideLocationInformation


OMA-LPPe-SRN-ProvideLocationInformation


OPTIONAL,


...,

--version2.0 extension element


ver2-0-irb- ProvideLocationInformation
OMA-LPPe-ver2-0-IRB-ProvideLocatinoInformation OPTIONAL
}

-- ASN1STOP

Change 2:  Specification of message format for IRB functionalities 
6.5.12 Image Recognition Based Positioning

This section defines the functional messaging format for positioning using measurements related to Image Recognition Based Positioning (IRB).
6.5.12.1 IRB Assistance Data

– 
OMA-LPPe-ver2-0-IRB-ProvideAssistanceData

The OMA-LPPe-ver2-0-IRB-ProvideAssistanceData is used to provide assistance for IRB-based methods.
-- ASN1START

OMA-LPPe-ver2-0-IRB-ProvideAssistanceData ::= SEQUENCE {

...

}

-- ASN1STOP

6.5.12.2 IRB Assistance Data Elements

Void

6.5.12.3 IRB Assistance Data Request
– 
OMA-LPPe-ver2-0-IRB-RequestAssistanceData

The OMA-LPPe-ver2-0-IRB-RequestAssistanceData is used to request assistance data for IRB UE-assisted method.
-- ASN1START

OMA-LPPe-ver2-0-IRB-RequestAssistanceData ::= SEQUENCE {

...

}

-- ASN1STOP

6.5.12.4 IRB Assistance Data Request Elements

Void.

6.5.12.5 IRB Location Information

– 
OMA-LPPe-ver2-0-IRB-ProvideLocationInformation
The OMA-LPPe-ver2-0-IRB-ProvideLocationInformation is used to provide IRB measurements (UE-assisted) at current and historic times. Assuming that the target device supports IRB measurement reporting, the target device uses LPPe to report IRB measurements to the server.  As an option, the target can transmit the whole picture compressed according to jpeg standard, video mode compression and/or differential picture encoding schemas are FFS. 
Note: IRB measurements can be a sequence of image key points that the target sends to the server. Images are taken in a photo mode, or video-shooting mode. Key points are tracked frame by frame, and image features from stable key points tracked in several frames are selected and sent to the server. 
-- ASN1START

OMA-LPPe-ver2-0-IRB-ProvideLocationInformation ::= SEQUENCE {

irb-MeasurementList

SEQUENCE (SIZE (1..300)) 







OF OMA-LPPe-ver2-0-IRB-MeasurementElement
OPTIONAL,


irb-JpFile



OCTET STRING (SIZE (1..2000000))

irb-Error



OMA-LPPe-ver2-0-IRB-Error




OPTIONAL,

...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-IRB-ProvideLocationInformation  field descriptions

	irb-MeasurementList

This field provides the IRB measurements at the current time and/or for historic times.

	Irb-JpFile

This field provides the image to be processed in the server for IRB positioning, compressed according to the jpeg file format [JPEG]

	irb-Error

This field provides the IRB measurement error information when not all requested IRB measurements can be reported. This field should be included when some but not all requested measurements are reported and shall be included when no requested measurements are reported. 



6.5.12.6 IRB Location Information Elements

– 
OMA-LPPe-ver2-0-IRB-MeasurementElement

The OMA-LPPe-ver2-0-IRB-MeasurementElement is MeasurementElement is used to provide the server with the IRB measurements made by the target. The target may decide the number of sets, for example, based on the movement information or camera resolution.

-- ASN1START

OMA-LPPe-ver2-0-IRB-MeasurementElement ::= SEQUENCE {


irbID



OMA-LPPe-ver2-0-IRB-IRBid,



xCoordinate


INTEGER(0..4095),


yCoordinate


INTEGER(0..4095),


irbTechnology

OMA-LPPe-ver2-0-IRB-Technology,

relativeTimeStamp
INTEGER(0..1000)


OPTIONAL,

vectorIndicator

BOOLEAN,


irbFeatureVector
BIT STRING ( SIZE (512) ) 
OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-IRB-MeasurementElement  field descriptions

	irbID

This field identifies the IRB Feature Point. 

	xCoordinate 
This field specifies x coordinate of the feature point in the image (this coordinate is relative to top-left origin). 

	yCoordinate 
This field specifies y coordinate of the feature point in the image (this coordinate is relative to top-left origin). 

	irbTechnology

This field specifies the IRB technology being used for measurements.

	relativeTimeStamp

This parameter shall be included for historic IRB measurements and provides the time of the historic measurements relative to current time in units of 0.01 seconds. If absent, current time is implied which is equivalent to a relativeTimeStamp of zero.

	vectorIndicator

This field is set to true if a feature vector is present in this measurement. If false, there is no feature vector associated with this feature point.

	irbFeatureVector
This field provides a feature vector (Data Measurements) of 512-bit (64 Byte data consisting of 512 binary elements for BRIEF or ORB)..


6.5.12.7 IRB Location Information Request

– 
OMA-LPPe-ver2-0-IRB-RequestLocationInformation

The OMA-LPPe-IRB-RequestLocationInformation is used to request location information for IRB UE-assisted method.

-- ASN1START

OMA-LPPe-ver2-0-IRB-RequestLocationInformation ::= CHOICE {

featuresExtractionApproach

OMA-LPPe-ver2-0-IRB-FeaturesExtractionParameters


imageCompressionApproach 

OMA-LPPe-ver2-0-IRB-CompressingParameters

}


...

}

OMA-LPPe-ver2-0-IRB-FeaturesExtractionParameters ::= SEQUENCE {


featuresType




INTEGER(0..2),


mode






INTEGER(0..1),
}
OMA-LPPe-ver2-0-IRB-CompressingParameters ::= Sequence {


compressionStd




INTEGER(0..1),

dimPixelX





INTEGER(1..3000),

dimPixelY





INTEGER(1..3000),
}
-- ASN1STOP

	OMA-LPPe-ver2-0-IRB-RequestLocationInformation field descriptions

	featuresExtractionApproach 

This field is present when the features extraction on the target approach is selected: the features technology and the mode (photo or video) are specified
featuresType defines the technology used for features extraction. The following algorthms are defined:

· ORB, parameter value equals to (0),

· BRIEF, value (1),
· MPEG7-CDVS, value (2)
mode specifies if mages are transmitted individually (parameter value equals to (0) or as  a sequence of images (1)
· if mode is set to ‘image’ for each image, all the set of features is transmitted to the server, 
· if mode is set to video, for an image n, only features (descriptors and coordinates) not present in an earlier image,  n-1, are transmitted, 
· for common features in images n and n-1 only updated coordinates are transmitted.

	imageCompressionApproach 

This field is present when the server requests from the target the whole image compressed according to JPEG or JPEG2000 standard
compressionStd specifies if the image has to be compressed with JPEG standard, 
· parameter value equals to (0) or 
· JPEG2000, value equals to (1)
dimPixelX this field represents the reference number of pixels in the horizontal line
dimPixelY this field represents the reference number of pixel in the vertical line
The reference dimension of the image  provide information to the target how to compress the image, as the resolution of the reference DB image and the query image must be the same for optimal in image processing. The application will be aware of bandwidth availability and requested resolution and will set compressing parameter for the required approach (Jpeg or Jpeg2000).


6.5.12.8 IRB Location Information Request Elements

[Editor’s Note: Placeholder for IRB request measurement data IEs.]

6.5.12.9 IRB Capability Information

– 
OMA-LPPe-ver2-0-IRB-ProvideCapabilitiesInformation
The OMA-LPPe-IRB-ProvideCapabilitiesInformation is used to provide capabilities information for IRB-based methods.

-- ASN1START

OMA-LPPe-ver2-0-IRB-ProvideCapabilities ::= SEQUENCE {


irb-FeatureSupported 

OMA-LPPe-ver2-0-IRB-Technologies,

irb-FeatureExtractionMode
OMA-LPPe-ver2-0-IRB-Camera-Modes OPTIONAL,

irb-CameraParameters

OMA-LPPe-ver2-0-IRB-Camera-Parameters OPTIONAL,


irb-minFeaturePerFrame

INTEGER
(1..300)

OPTIONAL,


irb-maxFeaturePerFrame

INTEGER
(1..300)

OPTIONAL,


...

}

OMA-LPPe-ver2-0-IRB-FeatureSupported ::= SEQUENCE {




features-mode




BIT STRING {













BRIEF

(0),













ORB


(1),













MPEG-7

(2).. } (SIZE (1..8)) OPTIONAL,



compressing-mode




BIT STRING {













JPEG 

(0),













JPEG2000
(1).. } (SIZE (1..8)) OPTIONAL,


...

}
OMA-LPPe-ver2-0-IRB-Feature-Extraction-Modes ::= SEQUENCE {




mode




BIT STRING {













photo-mode

(0),













video-mode

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


...

}

OMA-LPPe-ver2-0-IRB-Camera-Parameters
::= SEQUENCE { 



Sensor-param ::= SEQUENCE {









nPixelX



INTEGER(1..10000)









nPixelY



INTEGER(1..10000)








pixelSizeX


INTEGER(1..2000)









pixelSizeY


INTEGER(1..2000)









... } OPTIONAL,



principal-distance


INTEGER(1..10000) OPTIONAL,



principal-point-coordinates ::= SEQUENCE {









xCoordinate


INTEGER(0..10000),








yCoordinate


INTEGER(0..10000),















... } OPTIONAL,



perspective-distortion
ENUMERATED
{













wide-angle-distortion,













narrow-angle-distortion},




distortion-parameters
OMA-LPPe-ver2-0-IRB-Camera-Distortion-Parameters OPTIONAL,

... }

OMA-LPPe-ver2-0-IRB-Camera-Distortion-Parameters
::= SEQUENCE { 

... }

-- ASN1STOP

	OMA-LPPe-ver2-0-IRB-ProvideCapabilities field descriptions

	irb-FeatureSupported 
This field specifies the  image processing technology supported to transfer information from the target to the server. 
features-mode: for feature extraction, Orb, Brief, MPEG7 CDVS technologies can be used.
compressing-mode : for whole image compression Jpeg [JPEG] and JPEG2000 [JP2000] can be supported by the target


	irb-FeatureExtractionMode 

This parameter indicates which feature extraction mode the target supports. The bit map indicates the supported mode (photo, or video). A one value at the bit position indicates support and a zero value no support. This field is present only if irb-FeaturesSupported fieLd is present.

	irb-CameraParameters
This parameter is needed to use a correct scale to correct object size on an image. The size depends on the characteristics of the lens used. Object sizes on a screen become small for wide-angle lenses and large for narrow-angle lenses. The size of objects is normalized by using the scale parameter so that the size becomes the same when the distance between cameras and objects are the same.
· sensor-parameters

· nPixelX, nPixelY represent the number of pixels of the sensor for each dimension respectively; 

· pixelSizeX, pixelSizeY,  represent the dimension of each pixel of the sensor expressed in hundredth of micron

· principal-distance represents the distance between the centre of view and the sensor plane. It is expressed in micron

· principal-point-coordinates

· xCoordinate, yCoordinate represent the position of the Principal Point, that is the projection of the centre of view on the sensor plane, in the sensor coordinates system (coordinates are relative to top-left origin of the sensor). The coordinates are expressed in pixel with a resolution of a tenth of pixel.
· perspective-distortion (PD): is determined by the relative distances at which the image is captured and viewed, and is due to the angle of view of the image (as captured) being either wider or narrower than the angle of  view at which the image is viewed, hence the apparent relative distances differing from 
what is expected. The choices are wide-angle-distortion (with an angle of view wider than a normal lens) and narrow-angle-distortion (with an angle of view narrower than a normal lens).

· distortion-parameters (DP): to be described.

	irb-minFeaturePerFrame 
This field the minimum number of feature points in a frame.

	irb-maxFeaturePerFrame 
This field the maximum number of feature points in a frame.


6.5.12.10 IRB Capability Information Elements

Void

6.5.12.11 IRB Capability Information Request

– 
OMA-LPPe-ver2-0-IRB-RequestCapabilities

The OMA-LPPe-IRB-RequestCapabilitiesInformation is used to request capabilities information for IRB-based methods.

-- ASN1START

OMA-LPPe-ver2-0-IRB-RequestCapabilitiesInformation ::= SEQUENCE {


featureSupportedReq 


NULL
OPTIONAL,

featureExtractionModeReq

NULL
OPTIONAL,

cameraParametersReq



NULL
OPTIONAL,


minMaxFeaturePerFrameReq

NULL
OPTIONAL,

...}

OMA-LPPe-ver2-CameraParametersRequest :: = SEQUENCE {


sensorParameters


NULL
OPTIONAL,


principalDistance


NULL
OPTIONAL,


principalPointCoord


NULL
OPTIONAL,


perspectiveDistortion

NULL
OPTIONAL,


distortionParameters

NULL
OPTIONAL,


...
}
-- ASN1STOP

	OMA-LPPe-ver2-0-IRB-RequestCapabilities field descriptions

	featureSupporteReq

This field is used to request the image processing approach available on the terminal, features extraction (Orb, Brief, MPEG7-CDVS, or Jpeg compressed file transfer

	featureExtractionModeReq 

This field is used to request if video mode and image mode are supported.

	cameraParametersReq
This field is used to request all the camera parameters. Information about the following kind of information:

sensorParameters: the number of pixel and dimension of pixels, 
principalDistance: The perpendicular distance from the internal perspective center to the plane of a particular plane or drawing
principalPointCoord: the coordinates of the projection of the center of view on the sensor, 
perspectiveDistortion: 
distortionParameters:


6.5.12.12 IRB Error Elements

– 
OMA-LPPe-ver2-0-IRB-Error

The OMA-LPPe-IRB-Error is used to provide IRB Error Reasons to the server.

-- ASN1START

OMA-LPPe-ver2-0-IRB-Error ::= CHOICE {


locationServerErrorCauses

OMA-LPPe-ver2-0-IRB-LocationServerErrorCauses,


targetDeviceErrorCauses


OMA-LPPe-ver2-0-IRB-TargetDeviceErrorCauses,


...

}

-- ASN1STOP

–
OMA-LPPe-ver2-0-IRB-LocationServerErrorCauses

The IE OMA-LPPe-IRB-LocationServerErrorCauses is used by the location server to provide IRB Positioning  error reasons to the target device. 

-- ASN1START

OMA-LPPe-OTDOA-LocationServerErrorCauses ::= SEQUENCE {


cause

ENUMERATED
{
undefined,








queryImageWithInadequateNumberOfFeatures,








refImageNotFound,









refDbImageWithLowLevelOfSimilarity,









3DSpatialInfoNotReliable,








...








},


...

}

-- ASN1STOP

–
OMA-LPPe-ver2-0-IRB-TargetDeviceErrorCauses

The IE OMA-LPPe-IRB-TargetDeviceErrorCauses is used by the target device to provide IRB error reasons to the location server.

-- ASN1START

OMA-LPPe-OTDOA-TargetDeviceErrorCauses ::= SEQUENCE {


cause

ENUMERATED {
undefined,








imageNotAvailable,









queryImageWithInadequateNumberOfFeatures,








...








},


...

}

-- ASN1STOP

6.5.12.13 Common IRB Information Elements

– 
OMA-LPPe-ver2-0-IRB-Technology

The IE OMA-LPPe-IRB-Technology defines a particular IRB technology type.

-- ASN1START

OMA-LPPe-ver2-0-IRB-Technology ::= SEQUENCE {


irbTechnologies 
ENUMERATED
{










BRIEF,










ORB,










MPEG-7,










JPEG









JPEG2000},

...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-IRB-Technology field descriptions

	irbTechnologies

This field specifies which technology has been used by target to calculate the feature points to be sent to the server. The choices are BRIEF (Binary Robust Independent Elementary Features), ORB (Oriented FAST and Rotated BRIEF), and MPEG-7 Compact Descriptors for Visual Search (MPEG-7 CDVS). 
The target can transmit the whole image using jpeg compression standard [JPEG], [ITU JPEG] or jpeg2000 [ITU JP2000] to the server: these technologies do not apply to video mode (only individual images are encoded).
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