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1 Reason for Change

This CR proposes an implementation for the LPPe RD requirement LPP-AD-021:
	LPP-AD-021
	LPPe SHALL support assistance data applicable to positioning-enabled nodes in a building.

Informational Note 1: Assistance data may include node positions (absolute, relative, civic address, in-building address), node IDs, node types, antenna, calibration or other useful information on such nodes.

Informational Note 2: Positioning nodes are any tags, beacons or devices that are used for positioning. This requirement focuses on tag positioning technology whereas LPP-AD-019 focuses on wireless communication systems (WIFi, BT, etc.).


 R01: Added abbreviations
R02: Modifications, corrections and additions based on comments. Reuses data types from CR 0259 (Support of context information). Changed “tag” to “SRN” (Short Range Node).
R03: Corrections and clarifications. ASN.1 restructuring based on comments. References added to SRN air interface specifications. IQ measurements removed. Support for Mobile 2D bar codes added. Added Telecom Italia as co-signer.
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 implementation for the requirement.
6 Detailed Change Proposal

Change 1:
SRN addition

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

6.4.1 Request Capabilities
The OMA-LPPe-RequestCapabilities message extension requests capability information on LPPe 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,


ecid-lte-RequestCapabilities

OMA-LPPe-ECID-LTE-RequestCapabilities

OPTIONAL,


oma-lppe-ecid-gsm-RequestCapabilities
OMA-LPPe-ECID-GSM-RequestCapabilities
OPTIONAL,


oma-lppe-ecid-utra-RequestCapabilities
OMA-LPPe-ECID-UTRA-RequestCapabilities
OPTIONAL,


oma-lppe-wlan-ap-RequestCapabilities
OMA-LPPe-WLAN-AP-RequestCapabilities
OPTIONAL,


oma-lppe-wimax-ecid-RequestCapabilities
OMA-LPPe-WiMax-ECID-RequestCapabilities
OPTIONAL,


sensor-RequestCapabilities



OMA-LPPe-Sensor-RequestCapabilities

OPTIONAL,


srn-RequestCapabilities



OMA-LPPe-SRN-RequestCapabilities

OPTIONAL,

...
}

-- ASN1STOP

6.4.2 Provide Capabilities
The OMA-LPPe-ProvideCapabilities message extension provides capability information on LPPe 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,


ecid-lte-ProvideCapabilities

OMA-LPPe-ECID-LTE-ProvideCapabilities


OPTIONAL,


oma-lppe-ecid-gsm-ProvideCapabilities
OMA-LPPe-ECID-GSM-ProvideCapabilities

OPTIONAL,


oma-lppe-ecid-utra-ProvideCapabilities
OMA-LPPe-ECID-UTRA-ProvideCapabilities

OPTIONAL,


oma-lppe-wlan-ap-ProvideCapabilities
OMA-LPPe-WLAN-AP-ProvideCapabilities

OPTIONAL,


oma-lppe-wimax-ecid-ProvideCapabilities
OMA-LPPe-WiMax-ECID-ProvideCapabilities

OPTIONAL,


sensor-ProvideCapabilities



OMA-LPPe-Sensor-ProvideCapabilities


OPTIONAL,


srn-ProvideCapabilities


OMA-LPPe-SRN-ProvideCapabilities


OPTIONAL,

...
}

-- ASN1STOP

6.4.3         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,


sensor-RequestAssistanceData



OMA-LPPe-Sensor-RequestAssistanceData

OPTIONAL,


srn-RequestAssistanceData


OMA-LPPe-SRN-RequestAssistanceData


OPTIONAL,

...

}

-- ASN1STOP

6.4.4       Provide Assistance Data
The OMA-LPPe-RequestAssistanceData 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,


sensor-ProvideAssistanceData



OMA-LPPe-Sensor-ProvideAssistanceData

OPTIONAL,


srn-ProvideAssistanceData


OMA-LPPe-SRN-ProvideAssistanceData


OPTIONAL,

...

}
-- ASN1STOP

6.4.5      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,


ecid-lte-RequestLocationInformation
OMA-LPPe-ECID-LTE -RequestLocationInformation
OPTIONAL,


oma-lppe-ecid-gsm-RequestLocationInformation
OMA-LPPe-ECID-GSM-RequestLocationInformation
OPTIONAL,


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


oma-lppe-wlan-ap-RequestLocationInformation

OMA-LPPe-WLAN-AP-RequestLocationInformation
OPTIONAL,


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


sensor-RequestLocationInformation



OMA-LPPe-Sensor-RequestLocationInformation
OPTIONAL,


srn-RequestLocationInformation


OMA-LPPe-SRN-RequestLocationInformation


OPTIONAL,

...

}
-- ASN1STOP

6.4.6      Provide Location Information
The OMA-LPPe-ProvideLocationInformation provides position estimates and measurements.
-- ASN1START

OMA-LPPe-ProvideLocationInformation ::= SEQUENCE {


oma-lppe-commonIEsProvideLocationInformation














OMA-LPPe-CommonIEsProvideLocationInformation
OPTIONAL,


oma-lppe-agnss-ProvideLocationInformation
OMA-LPPe-AGNSS-ProvideLocationInformation

OPTIONAL,


oma-lppe-otdoa-ProvideLocationInformation
OMA-LPPe-OTDOA-ProvideLocationInformation 

OPTIONAL,


oma-lppe-ecid--lteProvideLocationInformation
OMA-LPPe-ECID-LTE-ProvideLocationInformation

OPTIONAL,


oma-lppe-ecid-gsm-ProvideLocationInformation
OMA-LPPe-ECID-GSM-ProvideLocationInformation

OPTIONAL,


oma-lppe-ecid-utra-ProvideLocationInformation
OMA-LPPe-ECID-UTRA-ProvideLocationInformation

OPTIONAL,


oma-lppe-wlap-ap-ProvideLocationInformastion
OMA-LPPe-WLAN-AP-ProvideLocationInformation
OPTIONAL,


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


sensor-ProvideLocationInformation


OMA-LPPe-Sensor-ProvideLocationInformation

OPTIONAL,


srn-ProvideLocationInformation


OMA-LPPe-SRN-ProvideLocationInformation


OPTIONAL,

...

}
-- ASN1STOP

6.4.7     Abort
The OMA-LPPe-Abort carries a request to abort the on-going LPPe procedure.
-- ASN1START

OMA-LPPe-Abort ::= SEQUENCE {


commonIEsAbort

OMA-LPPe-CommonIEsAbort

OPTIONAL,


agnssAbort


OMA-LPPe-AGNSS-Abort

OPTIONAL,


...

}
-- ASN1STOP

6.4.8     Error
The OMA-LPPe-Error carries information regarding the error in the received LPPe message.
-- ASN1START

OMA-LPPe-Error ::= SEQUENCE {


commonIEsError

OMA-LPPe-CommonIEsError

OPTIONAL,

...

}
-- ASN1STOP

Change 2:
SRN positioning method definition
6.5.9   
Short Range Node Positioning

6.5.9.1         Short Range Node Assistance Data

–
OMA-LPPe-SRN-ProvideAssistanceData

The OMA-LPPe-SRN-ProvideAssistanceData is used to provide assistance data for SRN-based (Short Range Node) UE-based positioning.
-- ASN1START

OMA-LPPe-SRN-ProvideAssistanceData ::= SEQUENCE {


srnGroup 
CHOICE {



srnGroupList


OMA-LPPe-SRN-SRNgroupList, 



-- cond SRNGroupReq


srnGroupUpdateResponse
OMA-LPPe-SRN-SRNgroupUpdateResponse
,
-- cond UpdateReq



...



}


antennaPattern


OMA-LPPe-SRN-AntennaPattern

OPTIONAL,
-- cond AntennaPattReq

srnError



OMA-LPPe-SRN-Error



OPTIONAL,

...


}

-- ASN1STOP

	Conditional presence
	Explanation

	SRNGroupReq
	The field is mandatory present if the target device requests for SRN group information, otherwise the field is not present.

	UpdateReq
	The field is mandatory present if the target device requests for SRN group information update, otherwise the field is not present.

	AntennaPattReq
	The field is mandatory present if the target device requests for antenna pattern information, otherwise the field is not present.


	SRN-ProvideAssistanceData  field descriptions

	srnGroupList
This field is used to provide information on the relative locations and orientations of the SRNs.

	srnGroupUpdateResponse

This field is used to provide response to the target’s SRN group information update request.

	antennaResponse
This field is used to provide the spatial response for a certain SRN antenna type.

	srnError

This field is used to provide SRN error causes related to the assistance data requests.


6.5.9.2        Short Range Node Assistance Data Elements

– 
OMA-LPPe-SRN-SRNgroupList
The IE OMA-LPPe-SRN-SRNgroupList is used to provide assistance data for the group of positioning SRNs in the local area. For example, the SRN group might consist of all the SRN located in one floor of a building. Up to 64 groups can be provided in the same IE.
--ASN1START

OMA-LPPe-SRN-SRNgroupList ::= SEQUENCE 

incompleteFlag
BOOLEAN,

groupList

SEQUENCE (1..64) OF OMA-LPPe-SRN-SRNgroupElement,

...


}
OMA-LPPe-SRN-SRNgroupElement ::= SEQUENCE {

srnGroupID





OMA-LPPe-SRN-SRNgroupID



OPTIONAL,

srnGroupDataVersion



OMA-LPPe-SRN-SRNgroupDataVersion
OPTIONAL,


srnTypeID





OMA-LPPe-SRN-SRNtypeExtended,

srnsInGroupList




SEQUENCE (1..1024) OF OMA-LPPe-SRN-SRNinfo,


srnGroupOrigin




OMA-LPPe-ReferencePoint 





OPTIONAL,

globalOrientation



NULL










OPTIONAL,


...

}
OMA-LPPe-SRN-SRNinfo ::= SEQUENCE {


srnID




OMA-LPPe-SRN-SRNid,

srnTypeID



OMA-LPPe-SRN-SRNtypeExtended

OPTIONAL,
--cond NotDefaultType

relativePosition

OMA-LPPe-RelativeLocation,


orientation



OMA-LPPe-Orientation



OPTIONAL,

...


}
-- ASN1STOP

	Conditional presence
	Explanation

	NotDefaultType
	The field is mandatory present, if the SRN is of different type than the default type, otherwise the field is not present.


	SRN-SRNgroupList  field descriptions

	incompleteFlag
This field specifes, if the server was not able to provide all the groups to the target the server would have wanted to. For example, it might happen that when the target requests for groups near to a geographic position, there are more groups nearby that can be carried in a single message. 

	groupList

This field specifies the assistance data for the SRN goups.

	srnGroupID

This field identifies the SRN group.

	srnGroupDataVersion

This field identifies the version of the SRN group data. The change in the version indicates the change in the group (removed SRNs, added SRNs, moved SRNs, modified SRNs).

	srnTypeID

This field specifies the type of the SRNs in the group.

	srnsInGroupList
This field is used to provide the relative positions and orientations of the SRNs in the group.

	srnGroupOrigin
This field specifies the origin of the local coordinate system of the SRNs group.

	globalOrientation

If included, this field specifies that the orientation given in the field orientation (in OMA-LPPe-SRN-SRNInfo) is with respect to the global coordinate system (see Appendix C.9.2
). Otherwise the orientation information can only be used to deduce the relative orientation information of the SRNs.

	srnID

This field identifies the SRN.

	relativePosition

This field specifies the relative position of the SRN in the local coordinate frame.

	orientation

This field specifies the orientations of the SRN. 
In case the orientation field is missing in all the records of the sequence, the orientation is assumed to be the same for all the SRNs.

In case globalOrientation is included and only the first item in the sequnence includes the orientation, all the SRNs are assumed to have the same global orientation,


– 
OMA-LPPe-SRN-SRNgroupUpdateResponse

The IE OMA-LPPe-SRN-SRNgroupUpdateResponse is used as a response to the SRN group data update request. 
-- ASN1START

OMA-LPPe-SRN-SRNgroupUpdateResponse ::= SEQUENCE (1..8) OF OMA-LPPe-SRN-SRNgroupUpdateResponseElement
OMA-LPPe-SRN-SRNgroupUpdateResponse ::= SEQUENCE {

srnGroupID


OMA-LPPe-SRN-SRNgroupID,

targetDataValidity
ENUMERATED{ targetDataValid(0),









targetDataInValidAndUpdatedDataWillBeProvided(1),  









targetDataInValidButServerWillNotProvideNewData(2),










...},

updatedSRNgroup

OMA-LPPe-SRN-SRNgroupElement OPTIONAL, --cond InvalidAndNewDataAvailable

...
}

-- ASN1STOP

	Conditional presence
	Explanation

	InvalidAndNewDataAvailable
	The field is mandatory present if the target data is out-of-date and the server provides updated data, otherwise the field is not present.


	SRN-SRNgroupUpdateResponse  field descriptions

	srnGroupID

This field specifies the group ID of which validity data is being provided. The group ID shall match with that in the request.

	targetDataValidity
This field indicates if the target data is valid (value 0) or that the data is out-of-date and new data will be provided (value 1). Value 2 indicates that data is invalid but no new data will be provided – this may be due to the server not having the new data or because in the request the target indicated that the target only wishes to receive an inidication that the data is invalid (provideIndicationOnly-field in the IE OMA-LPPe-SRN-SRNGroupUpdateRequest).

	updatedSRNgroup
This field provides the latest SRN group information in the case the target’s current SRN group information is not valid and the server can provide up-to-date information. The updated group information overrides the previous group data. 


– 
OMA-LPPe-SRN-AntennaPattern

The IE OMA-LPPe-SRN-AntennaPattern is used for providing the target with the complex-valued antenna response. The coordinate system definition is SRN-specific.
-- ASN1START

OMA-LPPe-SRN-AntennaPattern ::= SEQUENCE (1..8) OF OMA-LPPe-SRN-AntennaPatternElement

OMA-LPPe-SRN-AntennaPatternElement::= SEQUENCE {

identification 

CHOICE {



antennaPatternID 
OMA-LPPe-SRN-AntennaPatternID,



srn




SEQUENCE {









techType
OMA-LPPe-SRN-Technologies,









srnID

OMA-LPPe-SRN-SRNid,







...







}

evenGrid 
SEQUENCE {



inAzimuth

INTEGER(1..200),



inElevation

INTEGER(1..150),



} OPTIONAL, --cond EvenGrid


patternList


SEQUENCE (1..OMA-LPPe-SRN-MaxChannels) OF OMA-LPPe-SRN-ChannelResponse,

...

}
OMA-LPPe-SRN-ChannelResponse::= SEQUENCE {


channelNumber


INTEGER(1..OMA-LPPe-SRN-MaxChannels),

responseInElevation

SEQUENCE (7..901) OF OMA-LPPe-SRN-ResponseInElevation,

...


}

OMA-LPPe-SRN-ResponseInElevation


elevation


INTEGER(0..900)
OPTIONAL,
--cond NotEven


responseInAzimuth
SEQUENCE (18..3601) OMA-LPPe-SRN-ResponseInAzimuth,


...


}

OMA-LPPe-SRN-ResponseInAzimuth::= SEQUENCE {


azimuth

INTEGER(0...3599) 
OPTIONAL, --cond NotEven


response
OMA-LPPe-ComplexNumber,


...


}
OMA-LPPe-ComplexNumber ::= SEQUENCE {


amplitude
INTEGER(0..1000),


phase

INTEGER(-1800..1799)


}
-- ASN1STOP

	Conditional presence
	Explanation

	EvenGrid
	The field is mandatory present if the antenna response grid spacing is even, otherwise the field is not present.

	NotEven
	The field is mandatory present if the antenna response grid spacing is not even, otherwise the field is not present.


	SRN-AntennaResponse  field descriptions

	identification
This field specifie for which SRN or group of SRNs the antenna pattern is given. The identification shall match with the identification in the request. 

	antennaPatternID

This field specifies the unique antenna response ID.

	srn
This field identifies the SRN for which the antenna pattern is given. The field consists of


techType
Specifies the technology of the SRN


srnID

Specifies the ID of the SRN

	evenGrid

This field defines the antenna response grid in the case that an evenly-spaced grid is used for providind the spatial response.

	inAzimuth

This field defines the grid resolution in azimuth in case the antenna response is given in an evenly-spaced grid.

Scale factor 0.1 degrees.

	inElevation

This field defines the grid resolution in elevation in case the antenna response is given in an evenly-spaced grid.

Scale factor is 0.1 degrees.

	patternList

This field specifies the spatial antenna response.

	channelNumber

This field indicates the channel for which the response is given.

	responseInElevation

This field specifies the response at a given elevation angle.

	elevation

In the case of a non-even grid, this field defines the elevation angle of the antenna response.

Scale factor 0.1 degrees.

In case the field is not present, the first item in the responseInElevation sequence corresponds to the elevation angle zero with respect to the SRN axis. The second item corresponds to zero plus the elevation resolution defined in inElevation in evenGrid. 

	responseInAzimuth
This field specifies the response at a given azimuth.

	azimuth

In the case of a non-even grid, this field defines the azimuth angle of the antenna response.

Scale factor 0.1 degrees.
In case the field is not present, the first item in the responseInAzimuth sequence corresponds to the azimuth angle zero with respect to the SRN axis. The second item corresponds to zero plus the azimuth resolution defined in inAzimuth in evenGrid.

	response

This field defines the cpmplex-valued antenna response at the defined azimuth and elevation angles.

	amplitude

This field specifies the gain in the linear scale. Normalized so that the highest amplitude is 1000 over all the channels and spatial directions.

	phase

This field specifies the phase. The phase is normalized so that phase zero occurs coincides with the amplitude response of 1000 - all the other phase response values over all the channels and spatial directions are relative to this reference value.
Scale factor 0.1 degrees.


6.5.9.3         Short Range Node Assistance Data Request
–
OMA-LPPe-SRN-RequestAssistanceData
The IE OMA-LPPe-SRN-RequestAssistanceData is used to request assistance for SRN-based positioning.

-- ASN1START

OMA-LPPe-SRN-RequestAssistanceData ::= SEQUENCE {

srnGroup
CHOICE {



srnGroupRequest


OMA-LPPe-SRN-SRNgroupRequest,



srnGroupUpdateRequest
OMA-LPPe-SRN-SRNgroupUpdateRequest,




...


}


antennaPatternRequest
OMA-LPPe-SRN-AntennaPatternRequest

OPTIONAL,
--cond AntennaPattReq

...
}

-- ASN1STOP

	Conditional presence
	Explanation

	SRNGroupReq
	The field is mandatory present if the target device requests for SRN group information, otherwise the field is not present.

	UpdateReq
	The field is mandatory present if the target device requests for SRN group information update, otherwise the field is not present.

	AntennaPattReq
	The field is mandatory present if the target device requests for antenna response information, otherwise the field is not present.


6.5.9.4      Short Range Node Assistance Data Request Elements

–
OMA-LPPe-SRN-SRNgroupRequest
The OMA-LPPe-SRN-SRNgroupRequest is used to request the relative positions and orientations of the SRNs in the local SRN group. For the assistance data request purposes the target may provide its approximate location to the server in the Provide Location Information –message or provide a list of observed SRN IDs in the corresponding message. In case both the location and the observed SRN IDs are provided, the server shall primarily consider the SRN IDs, Note that it is recommended to provide the server information on the target SRN capabilities prior to the SRN assistance data request especially, if SRN assistance data is requested based on target position information.  In such a case the server can deduce, for which SRN types to provide assistance data to the target. 
-- ASN1START

OMA-LPPe-SRN-SRNgroupRequest ::= SEQUENCE {

doNotProvideList 
SEQUENCE (1..256) OF OMA-LPPe-SRN-SRNgroupID

OPTIONAL,

...
}

-- ASN1STOP

	SRN-SRNGroupRequest  field descriptions

	srnTechnologies

This field specifies the SRN radio technology.

	doNotProvideList

This field specifies the list of SRN group IDs for which the target does not wish to receive assistance data.


–
OMA-LPPe-SRN-SRNgroupUpdateRequest
The IE OMA-LPPe-SRN-SRNGroupUpdateRequest is used for checking if the target’s current SRN group information is valid. 
-- ASN1START

OMA-LPPe-SRN-SRNgroupUpdateRequest ::= SEQUENCE (1..8) OF OMA-LPPe-SRN-SRNgroupUpdateRequestElement

OMA-LPPe-SRN-SRNgroupUpdateRequestElement ::= SEQUENCE {

srnGroupID



OMA-LPPe-SRN-SRNgroupID,

srnGroupDataVersion

OMA-LPPe-SRN-SRNgroupDataVersion,

provideIndicationOnly
NULL 
OPTIONAL,

inTheGroup



SEQUENCE (1..8) OF OMA-LPPe-SRN-SRNid
OPTIONAL,

...
}
-- ASN1STOP

	SRN-SRNGroupUpdateRequest  field descriptions

	srnGroupID
This field specifies the SRN group of interest.

	srnGroupDataVersion

This field indicates the data version that the target currently has.

	provideIndicationOnly

This field indicates, if included, that in case the target has out-of-data data, the target only wishes to receive an indication that the current target data is out-of-date, not updated data.

	inTheGroup

This field specifies a subset of the SRN IDs within the group. The field can be used in the server end to check that the group ID definitions in the target and server match.


–
OMA-LPPe-SRN-AntennaPatternRequest
The OMA-LPPe-SRN-AntennaPatternRequest is used to request the complex-valued antenna response information. 
-- ASN1START

OMA-LPPe-SRN-AntennaPatternRequest ::= SEQUENCE (1..8) OF OMA-LPPe-SRN-AntennaPatternRequestElement
OMA-LPPe-SRN-AntennaPatternRequestElement ::= CHOICE {


antennaPatternID 
OMA-LPPe-SRN-AntennaPatternID,


srn




SEQUENCE {








techType
OMA-LPPe-SRN-Technologies,







srnID

OMA-LPPe-SRN-SRNid,







...







}

...

}
-- ASN1STOP

	SRN-AntennaPatternRequest  field descriptions

	antennaPatternID

This field specifies the ID of the antenna pattern requested.

	srn
This field specifies the SRN for which the antenna pattern is requested.

	techType
This field specifies the technology of the SRN for which the antenna pattern is requested.

	srnID
This field specifies the ID of the SRN for which the antenna pattern is requested.


6.5.9.5     Short Range Node Location Information

–
OMA-LPPe-SRN-ProvideLocationInformation
The OMA-LPPe-SRN-ProvideLocationInformation is used to provide positioning SRN measurements. Measurements can be provided for up to 64 SRNs.
-- ASN1START

OMA-LPPe-SRN-ProvideLocationInformation ::= CHOICE {

srnMeasurementList

SEQUENCE(1..64) OF OMA-LPPe-SRN-MeasurementElement,

srnError



OMA-LPPe-SRN-Error,

...

}

-- ASN1STOP

	SRN-ProvideLocationInformation  field descriptions

	srnMeasurementList
This field provides the SRN measurements.

	srnError

This field provides the SRN measurement error information related to the measurements or positioning.


6.5.9.6      Short Range Node Location Information Elements

–
OMA-LPPe-SRN-srnMeasurementElement
The OMA-LPPe-SRN-srnMeasurement is used to provide the server with the SRN measurements made by the target. Target may provide up to 8 packets of data per SRN. The target may decide the number of packets, for example, based on the movement information.
-- ASN1START

OMA-LPPe-SRN-MeasurementElement ::= SEQUENCE {


srnID



OMA-LPPe-SRN-SRNid,


srnType



OMA-LPPe-SRN-SRNtype

OPTIONAL, --cond IfKnown

srnGroupID


OMA-LPPe-SRN-SRNgroupID

OPTIONAL, --cond IfKnown

measurementList

SEQUENCE(1..8) OF OMA-LPPe-SRN-srnMeasurementElement
OPTIONAL,

...


}
OMA-LPPe-SRN-srnMeasurementElement ::= SEQUENCE {


relativeTimeStamp
INTEGER(0..1000)

OPTIONAL,
--IfNotFirst

rssi 
INTEGER(-128..127)




OPTIONAL,


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	IfKnown
	The field is mandatory present if the target has the information, otherwise the field is not present.

	IfNotFirst
	The field is mandatory present if the measurement is not the first of the sequence, otherwise the field is not present.


	SRN-srnMeasurementElement  field descriptions

	srnID
This field identfies the SRN. 

	srnTypeID

This field specifies the type of the SRN being measured.

	srnGroupID

This field specifies the group of the SRN being measured.

	measurementList
This field specifies the measurements.

	relativeTimeStamp
This field specifies the time from the previous measurement in the sequence.
Scale factor 0.01 seconds.

	measurements

This field provides the measurements.

	rssi

This field provides the Received Signal Strength Indicator. The interpretation and the scale are tag-type specific.


6.5.9.7      Short Range Node Location Information Request

–
OMA-LPPe-SRN-RequestLocationInformation

The OMA-LPPe-SRN-RequestLocationInformation is used to request SRN measurements.

-- ASN1START

OMA-LPPe-SRN-RequestLocationInformation ::= SEQUENCE {


allowedTechnologies 
SEQUENCE (1..8) OF OMA-LPPe-SRN-ReqLocInfo-Technology,


...


}
OMA-LPPe-SRN-ReqLocInfo-Technology ::= SEQUENCE {

technology



OMA-LPPe-SRN-Technologies,


multipleMeasurements
ENUMERATED{ forbidden(0), allowed(1) }
OPTIONAL, --cond UE-assisted

allowedMeasurements 
OMA-LPPe-SRN-MeasurementMask


OPTIONAL, --cond UE-assisted

adAvailable



ENUMERATED{ yes(0), no(1) }



OPTIONAL, --cond UE-based

allowedTypes


SEQUENCE(1..64) OF OMA-LPPe-SRN-SRNtype
OPTIONAL, 

...


}
-- ASN1STOP

	Conditional presence
	Explanation

	UE-assisted
	The field is mandatory present if the server allows for UE-assisted position calculation (measurements are required or allowed).  Otherwise it is not present.

	UE-based
	The field is mandatory present if the server allows for UE-based position calculation (position estimate is required or is allowed).  Otherwise it is not present.


	SRN-RequestLocationInformation  field descriptions

	allowedTechnologies

This field specifies the allowed SRN technologies.

	technology

This field specifies the SRN technology.

	multipleMeasurements

This field specifies, if the target is allowed to provide multiple measurements per SRN.

	allowedMeasurements
This field specifies the allowed measurements.

	adAvailable

This field specifies , if the server can provide assistance data.

	allowedTypes

This field specifies the allowed SRN types. The technology in OMA-LPPe-SRN-SRNtype, If present , shall conincide with the SRN technology indicated in the IE OMA-LPPe-SRN-ReqLocInfo-Technology. 


6.5.9.8     Short Range Node Location Information Request Elements

 [Editor’s note: Placeholder for SRN Location Information Request Elements]

6.5.9.9     Short Range Node Capability Information

–
OMA-LPPe-SRN-ProvideCapabilities

The OMA-LPPe-SRN-ProvideCapabilities is used by the target to provide its LPPe SRN positioning capabilities to the server. The IE OMA-LPPe-SRN-ProvideCapabilitiesElement repeats for each supported SRN type.
--ASN1START

OMA-LPPe-SRN-ProvideCapabilities ::= SEQUENCE (0..16) OF OMA-LPPe-SRN-ProvideCapabilitiesElement
OMA-LPPe-SRN-ProvideCapabilitiesElement::= SEQUENCE {

srnType






OMA-LPPe-SRN-SRNtype,


methodSupport




BIT STRING{ ueAssisted(0), ueBased(1) },

supportedMeasurements


OMA-LPPe-SRN-MeasurementMask





OPTIONAL,


...

}
-- ASN1STOP

	SRN-ProvideCapabilitiesElement  field descriptions

	srntype

This field specifies the supported SRN type.

	methodSupport
This field specifies the target support for UE-assisted and UE-based modes for the SRN type.
NOTE: For the mobile code the UE-based means that the target is either capable of reading the location information from the mobile code itself or that the target supports the OMA MC enabler [OMA MC]
 so that the target can, using the OMA MC enabler, translate the mobile code to location information, if possible.

	supportedMeasurements
This field specifies the measurements the target can provide. The field shall be included in case UE-assisted supported for the SRN type.


6.5.4.10     Short Range Node Capability Information Elements
Editor’s Note: Placeholder for SRN Location Information Request Elements]

6.5.4.11     Short Range Node Capability Information Request

–
OMA-LPPe-SRN-RequestCapabilities

The IE OMA-LPPe-SRN-RequestCapabilities is used to request LPPe SRN capabilities information from the target. 

-- ASN1START

OMA-LPPe-SRN-RequestCapabilities ::= SEQUENCE { 

capabilitiesRequestedFor
SEQUENCE(1..16) OF OMA-LPPe-SRN-SRNtype

OPTIONAL,


...

}

-- ASN1STOP

6.5.4.12     Short Range Node Error Elements

–
OMA-LPPe-SRN-Error

The IE OMA-LPPe-SRN-Error is used by the target or server to provide SRN Error Reasons.

-- ASN1START

OMA-LPPe-SRN-Error ::= CHOICE {


srnLocationServerErrorCauses
OMA-LPPe-SRN-LocationServerErrorCauses,


srnTargetDeviceErrorCauses

OMA-LPPe-SRN-TargetDeviceErrorCauses,


...

}

-- ASN1STOP

	SRN-Error  field descriptions

	srnLocationServerErrorCauses 

This field specifies the server error cause.

	srnLocationTargetDeviceErrorCauses 

This field specifies the target error cause.


–
OMA-LPPe-SRN-LocationServerErrorCauses

The IE OMA-LPPe-SRN-LocationServerErrorCauses is used by the server to provide SRN Error Reasons to the target in the IE OMA-LPPe-SRN-ProvideAssistanceData.

-- ASN1START

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

groupErrors

ENUMERATED{ undefined,









someSRNidsUnknown,









allSRNidsUnknown,









noSRNgroupsNearby,









...} OPTIONAL,

groupUpdateErrors
ENUMERATED { 
undefined,










allSRNgroupIDsUnknown,











allSRNgroupIDsknownButSomeSRNgroupVersionsUnknown,










allSRNgroupIDsknownAndAllSRNgroupVersionsUnknown,










someSRNgroupIDsUnknown,











someSRNgroupVersionsUnknownAndAllSRNGroupVersionsUnknown,










someSRNgroupIDsAndSomeSRNgroupVersionsUnknown,










inTheGroupInformationDoesNotMatchWithGroupID,











...} OPTIONAL,

srnAntennaErrors 
ENUMERATED { undefined,









 someAntennaPatternIDsUnknown,










 allAntennaPatternIDsUnknown,









 someSRNidsUnknown,










 allSRNidsUnknown,









 ... } OPTIONAL,

...


}

-- ASN1STOP

	SRN- LocationServerErrorCauses field descriptions

	groupErrors

This field specifies the server error causes related to the SRN group request.

	groupUpdateErrors

This field specifies the server error causes related to the group update. 

	srnAntennaErrors
This field specifies the server error causes related to the antenna pattern assistance.


–
OMA-LPPe-SRN-TargetDeviceErrorCauses

The IE OMA-LPPe-SRN-TargetDeviceErrorCauses is used by the target to provide SRN Error Reasons to the server in the IE OMA-LPPe-SRN-ProvideLocationInformation.

-- ASN1START

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

srnErrorsPerTechnology

SEQUENCE (1..16) OF OMA-LPPe-SRN-TargetDeviceError


...


}
OMA-LPPe-SRN-TargetDeviceError ::= SEQUENCE {


technology

OMA-LPPe-SRN-Technologies,


srnErrors

ENUMERATED{
undefined,









ueAssistedNotSupportedForTechnology,









ueAssistedNotSupportedForAnyRequestedSRNtype,









measurementsNotAvailableForTechnology,









measurementsNotAvailableForAnyRequestedSRNtype,









ueBasedNotSupportedForTechnology,









ueBasedNotSupportedForAnyRequestedSRNtype,







    
 ...},

...


}
-- ASN1STOP
	OMA-LPPe-SRN- LocationServerErrorCauses field descriptions

	srnErrors
This field specifies the target error cause. 


6.5.4.13     Short Range Node Common Elements

Specifies the SRN common elements.
-- ASN1START

OMA-LPPe-SRN-SRNgroupID ::= SEQUENCE {


vendorOrOperatorID

OMA-LPPe-VendorOrOperatorID

OPTIONAL,

techType



OMA-LPPe-SRN-Technologies

OPTIONAL,

groupID




INTEGER(0..4294967295),

...

}
OMA-LPPe-SRN-SRNtype ::= SEQUENCE {


vendorOrOperatorID

OMA-LPPe-VendorOrOperatorID

OPTIONAL, -cond IfTypeID

techType



OMA-LPPe-SRN-Technologies

OPTIONAL, --cond AtLeastOne

srnTypeID



INTEGER(0..65535)



OPTIONAL, --cond AtLeastOne

...


}
OMA-LPPe-SRN-SRNtypeExtended ::= SEQUENCE {


srnType




OMA-LPPe-SRN-SRNtype,


srnAntennaPatternID

OMA-LPPe-SRN-AntennaPatternIdentification

OPTIONAL,


erp





INTEGER(-300..500)







OPTIONAL,

switchingPatternID

INTEGER(0..65535)







OPTIONAL,

...


}
OMA-LPPe-SRN-AntennaPatternID ::= SEQUENCE {


vendorOrOperatorID

OMA-LPPe-VendorOrOperatorID
,

srnAntennaPatternID

OMA-LPPe-SRN-AntennaPatternIdentification,


...


}
OMA-LPPe-SRN-AntennaPatternIdentification ::= INTEGER(0..65535)
OMA-LPPe-SRN-MaxChannels ::= 512
OMA-LPPe-SRN-SRNGroupDataVersion ::= INTEGER(0..4294967295)
OMA-LPPe-SRN-Technologies ::= ENUMERATED{ bt, btle, nfc, mobileCode, ...}
OMA-LPPe-SRN-TechnologiesBitMask ::= BIT STRING{ bt(0), 












 btle(1), 












 nfc(2), 












 mobileCode(3),













 ...} (SIZE(1..16))
OMA-LPPe-SRN-SRNid ::= CHOICE {


mac


BIT STRING(SIZE(48)), 


--BT and BT LE


nfc


SEQUENCE {






manufacturer
BIT STRING(SIZE(8)),






uniqueNumber
BIT STRING(SIZE(48)),






}

mobileCode
OMA-LPPe-SRN-MobileCodeICI,

...

}
OMA-LPPe-SRN-MobileCodeICI ::= SEQUENCE {

registryID 



BIT STRING(SIZE(12)),


remainingPart


OCTET STRING(SIZE(1..16)),


resolutionIdentifier
OCTET STRING(SIZE(1..18)),

...


}
OMA-LPPe-SRN-MeasurementMask ::= BIT STRING {rssi(0), ...} (SIZE(1..8))
-- ASN1STOP
	Conditional presence
	Explanation

	AtLeastOne
	At least one of the fields shall be present.

	IfTyoeID
	This field is mandatory present, if srnTypeID is included in the IE. 


	SRN common element descriptions

	vendorOrOperatorID

This field specifies the vendor or the operator.

	techType

This field specifies the RF technology.

	groupID

This parameter defines identification of the SRN group as an integer in the range 0 to 4294967295. 

	srnTypeID

This parameter defines identification of the SRN  as an integer in the range 0 to 65535. The identification is vendor or operator specific and may refer to a particular type of SRN, a particular version of SRN information or to a combination of these or to some other characteristics. The type ID is vendor/operator-specific.

	srnAntennaPatternID

This parameter defines identification of the SRN antenna pattern in the range 0 to 65535. The identification is vendor or operator specific and may refer to a particular type of SRN, a particular version of sRN information or to a combination of these or to some other characteristics.

	erp

This field specifies the effective radiated power.

Scale factor 0.1 dB ref 1 mW.

	switchingPatternID

This field specifies the antenna switching pattern in case of a multi-channel SRN. The switching pattern ID is vendor/operator-specific.

	OMA-LPPe-SRN-MaxChannels
This IE specifies the maximum number of channels in the SRN. The channel refer to the channels provided by the antenna diversity in the SRN. For example, one channel may correspond to a specific polarization from a specific antenna. An SRN with two antennas each providing both vertical and horizontal polarizations has a total of four channels.

	OMA-LPPe-SRN-SRNid
This IE defines the SRN IDs for the different SRN types. The supported SRN IDs are:

BT and BT LE: 
As per [IEEE 802.15.1]

NFC

As per [NFC1] and [NFC2]

Mobile Code: 
As per [OMA-MC]

	OMA-LPPe-SRN-MobileCodeICI
This IE defines Mobile Code Identifier (ICI) as defined in [OMA-MC]


Change 4:
Abbreviations

3.3
Abbreviations

	OMA
	Open Mobile Alliance

	ARFCN
	Absolute Radio Frequency Channel Number

	BCCH
	Broadcast Control Channel

	BSIC
	Base transceiver Station Identity Code

	BT
	Bluetooth

	BT LE
	Bluetooth Low Energy

	CCP
	Continuous Carrier Phase

	CPICH
	Common Pilot Channel

	DSL
	Digital Subscriber Line

	E-OTD
	Enhanced Observed Time Difference

	E-UTRAN
	Evolved UTRAN

	ECID
	Enhanced Cell ID

	EDGE
	Enhanced Data rates for Global Evolution

	EGM
	Earth Gravity Model

	EPDU
	External Protocol Data Unit

	FDD
	Frequency-Division Duplex

	GERAN
	GSM/EDGE RAN

	GNSS
	Global Navigation Satellite System, collective name for a variety of satellite positioning systems including GPS, Galileo and GLONASS

	GSM
	Global System for Mobile communications

	HA GNSS
	High Accuracy GNSS. Refers to using continuous carrier phase measurements to deduce the accurate location of the target device.

	ICI
	Indirect Code Indentifier

	IPDL
	Idle Period Downlink

	LAN
	Local Area Network

	LBS
	Location-Based Services

	LCS
	Location Services

	LPP
	LTE Positioning Protocol, defined in 3GPP TS 36.355

	LPPe
	OMA LPP Extensions

	LTE
	Long Term Evolution

	NFC
	Near Field Communications

	OTDOA
	Observed Time Difference of Arrival

	QoR
	Quality of Reference station

	RAN
	Radio Access Network

	RSSI
	Received Signal Strength Indicator

	SLP
	SUPL Location Platform

	SRN
	Short Range Node

	SUPL
	Secure User Plane Location

	SV
	Space Vehicle

	TDD
	Time-Division Duplex

	TEC
	Total Electron Content

	TECU
	TEC Unit, 1016 electrons per square meter

	UARFCN
	UTRA Absolute Radio Frequency Channel Number

	UE
	User Equipment

	UMTS
	Universal Mobile Telecommunication System

	UTC
	Universal Time Coordinated

	UTRA
	UMTS Terrestrial Radio Access

	UTRAN
	UMTS Terrestrial RAN

	WLAN 
	Wireless Local Area Network
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