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	LPPe_V2_0_Addition_of_srns_to_rf_coverage_maps
	 FORMCHECKBOX 
 Public       FORMCHECKBOX 
 OMA Confidential

	To:
	OMA LOC

	Doc to Change:
	OMA-TS-LPPe-V2_0-20140609-D

	Submission Date:
	26 August 2014

	Classification:
	 FORMCHECKBOX 
 0: New Functionality
 FORMCHECKBOX 
 1: Major Change
 FORMCHECKBOX 
 2: Bug Fix
 FORMCHECKBOX 
 3: Editorial

	Source:
	Ian Blair, CSR, ian.blair@csr.com
Stephen Edge, Qualcomm Inc., sedge@qti.qualcomm.com 

Andreas Wachter, Qualcomm Inc., awachter@qti.qualcomm.com

	Replaces:
	R03: revised to align SRN support with WLAN AP support and use LPPe 2_0-20140609-D. 
Also includes option for extended range for RSSI
Addition of WLAN group data types to SRNs

Addition of propagation and heat maps to SRNinfo

Extension of options in SRN-RequestAssistanceData, SRN-RequestCapabilities and SRN-ProvideCapabilities and LocationServerErrorCauses

Editorial corrections (“WLAN AP” text changed to “transmitter”) and capitalisations corrected. 
Previously omitted field descriptions added. 
Clarification of oneOnly condition added, and Server Tracking flag included/.



1 Reason for Change

This CR proposes updates to radio heat map and propagation capability and assistance data, to include RSSI measurements for short range nodes in addition to the WLANs that have been incorporated so far, thus permitting these forms of assistance to be used with a wide range of radio sources.
2 Impact on Backward Compatibility

n/a
3 Impact on Other Specifications

None
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 this CR and apply the proposed changes to LPPe 2.0 TS.
6 Detailed Change Proposal

6.4.1 LPPe Common low level IEs

– 
OMA-LPPe-ver2-0-XYZ-CoordinateFrame

The IE OMA-LPPe-ver2-0-XYZ-CoordinateFrame is used only in LPPe 2.0 and defines a reference frame for providing X,Y,Z  coordinates – e.g. for an indoor environment – where the Z coordinate is vertical and the X,Y coordinates are horizontal.

-- ASN1START

OMA-LPPe-ver2-0-XYZ-CoordinateFrame ::= SEQUENCE {


origin



Origin,


orientation-y-axis
SEQUENCE {







integer-degrees


INTEGER (0..359),







fractional-degrees

INTEGER (0..16383)

OPTIONAL, 







}

OPTIONAL,


...

}
Origin ::= SEQUENCE {


reference-point


OMA-LPPe-ReferencePointUniqueID,


relative-location

OMA-LPPe-RelativeLocation



OPTIONAL,


...

)

-- ASN1STOP

	OMA-LPPe-ver2-0-XYZ-CoordinateFrame field descriptions

	Origin

This parameter defines the origin of the X,Y,Z coordinate frame using a reference point and optional relative location. The location of the origin is given by the location of the reference point plus any relative location displacement if present. If an altitude for the origin is not included in the reference point definition, local ground level shall be assumed for the origin.

	orientation-y-axis

This parameter defines the clockwise angle at the origin from true North to the positive Y axis and contains the following fields:

integer-degrees: integer number of degrees in the range 0-359

fractional-degrees: fractional degrees in the range 0-16383 expressing a fraction n/16384 for an encoded value n. This field is optional.


– 
OMA-LPPe-ver2-0-ReferenceGrid

The IE OMA-LPPe-ver2-0-ReferenceGrid is used only in LPPe 2.0 and defines a horizontal 2-dimensional reference grid of points that may be used to provide RF heat map related information. A common reference grid may be used to provide RF heat map information for many RF transmitters (e.g. WiFi APs). The use of a common reference grid enables different RF heat maps to be aligned to the same set of grid points – e.g. enabling a target to obtain RSSI and/or RTT values for different transmitters at the same location points. Refer to Appendix G for more information concerning definition and encoding..

-- ASN1START

OMA-LPPe-ver2-0-ReferenceGrid ::= SEQUENCE {


xyz-coordinateframe

OMA-LPPe-ver2-0-XYZ-CoordinateFrame,


grid-spacing


Grid-Spacing, 


...

}
Grid-Spacing ::= SEQUENCE


units


ENUMERATED {decameters (0), meters (1), decimeters (2), centimeters (3), ...},


value


INTEGER (1.1024),


...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-ReferenceGrid  field descriptions

	xyz-coordinateframe

This parameter defines the X,Y,Z coordinate frame for the reference grid.

	grid-spacing

This parameter defines the common unit of length for integer X and Y coordinates for the reference grid. The common unit is an integer number, in the range 1 to 1024, of decameters, meters, decimeters or centimeters.


– 
OMA-LPPe-ver2-0-RF-HeatMap

The IE OMA-LPPe-ver2-0-RF-HeatMap is used only in LPPe 2.0 and provides RF heat map information for a single transmitter. Refer to Appendix G for more information.

-- ASN1START

OMA-LPPe-ver2-0-RF-HeatMap ::= SEQUENCE {


heatMap-ID



OMA-LPPe-ver2-0-RF-HeatMap-ID,


validity-period


OMA-LPPe-ValidityPeriod



OPTIONAL,


referenceGrid


OMA-LPPe-ver2-0-ReferenceGrid

OPTIONAL,


heatMap-Source


OMA-LPPe-ver2-0-HeatMap-Source

OPTIONAL,


x-offset



INTEGER (-32768..32767)



OPTIONAL,


y-offset



INTEGER (-32768..32767)



OPTIONAL,


x-length



INTEGER (1..4096),


y-length



INTEGER (1..4096),


compression



ENUMERATED {none (0), jpeg (1), ...},


reorientation


SEQUENCE {








orientation-angle

INTEGER (-900..900),








shifting



ENUMERATED (x-direction (0), y-direction (1)),








...








}

OPTIONAL,


run-lengths



OMA-LPPe-RleList
OPTIONAL, 


updateReqGridPoints

OMA-LPPe-RleList
OPTIONAL,


rssi-map



SEQUENCE {








rssi-mean-value


OCTET STRING,








rssi-standard-deviation
OCTET STRING

OPTIONAL,








range




SEQUENCE {














rssi-minimum

INTEGER (-150..-10),













rssi-range


INTEGER
(10..256)













}




OPTIONAL,








...







}

OPTIONAL,


rtt-map




SEQUENCE {








units


ENUMERATED {ns5 (0), ns10 (1), ns20 (2), ns50 (3), ...}








rtt-mean-value


OCTET STRING,








rtt-standard-deviation
OCTET STRING

OPTIONAL,








...







}

OPTIONAL,


...

}
-- ASN1STOP

	OMA-LPPe-ver2-0-RF-HeatMap  field descriptions

	heatmap-ID

This parameter provides a unique ID for the heat map.

	validity-period

This parameter defines the validity period for a heat map and, if present, overrides any other validity period provided by a server for any assistance data that may contain the heat map. A target that receives a heat map should only make use of the heat map during the validity period. This parameter is optional.

	referenceGrid

This parameter defines the origin, orientation and grid spacing for a reference grid relative to which the heat map is defined. This parameter is optional. If included, the provided reference grid overrides any default reference grid provided by means of common group parameters (e.g. for a WLAN AP or SRN AP). If absent, a reference grid is taken from common group parameters (e.g. for a WLAN AP or SRN AP).

	heatMap-Source

This parameter defines the source of the heat map and may provide information associated with the source. This parameter is optional. If absent, the source is undefined.

	x-offset

This parameter provides the x coordinate offset relative to the reference frame origin for the corner of the heat map rectangular area that has minimum X and Y coordinates. This parameter is encoded as an integer with range -32768 to 32767 which expresses a length in units of the grid spacing. This parameter is optional. If not present, the x-offset is zero.

	y-offset

This parameter provides the y coordinate offset relative to the reference frame origin for the corner of the heat map rectangular area that has minimum X and Y coordinates. This parameter is encoded as an integer with range -32768 to 32767 which expresses a length in units of the grid spacing. This parameter is optional. If not present, the y-offset is zero.

	x-length

This parameter defines the length of the rectangular area for the heat map in the X direction in units of the grid spacing. This is encoded as an integer in the range 1 to 4096.

	y-length

This parameter defines the length of the rectangular area for the heat map in the Y direction in units of the grid spacing. This is encoded as an integer in the range 1 to 4096.

	compression
This parameter defines the method used to compress the included heat maps. Possible values are none (meaning no compression) and JPEG (meaning JPEG compression).

	reorientation

This parameter enables a heat map area to be reoriented at an angle θ (-90° ≤ θ ≤ 90°) to the local Y axis as described in Appendix G.4.1. The reorientation is defined by the following fields:

orientation-angle     gives the angle θ in units of one tenth of a degree

shifting                  defines whether rows of grid points are shifted in the positive X direction or columns of grid points are shifted in the positive Y direction as defined in Appendix G.4.1

This parameter is optional and is only included when reorientation is used.

	run-lengths

This parameter enables a heat map area to fit an arbitrary shape by defining alternating run lengths of excluded and included grid points as defined in Appendix G.4.2. The parameter contains a sequence of integers I1, I2, I3, I4 etc. with values between 0 and 255 where integers in odd positions (I1, I3, I5 etc.) define a consecutive sequence of excluded grid points and integers in even positions (I2, I4 etc.) define a consecutive sequence of included grid points. The total number of all included and excluded grid points shall be less than or equal to the total number of original grid points. When the former is less than the latter, all remaining grid points (not so far included or excluded) shall be assumed by a receiver to be excluded. This parameter is optional and shall only be included when run lengths are used to create an arbitrary heat map area.

	updateReqGridPoints
This parameter provides a set of grid points for triggering a request for new transmitter assistance data from a target if the target estimates its position near to one of these grid points. This parameter is optional, but if this parameter is provided by the server, the server may send this information only for one of the grouped transmitter heat maps (and not for all of the heap maps). The parameter contains a sequence of integers I1, I2, I3, I4 etc. with values between 0 and 255 where integers in odd positions (I1, I3, I5 etc.) define a consecutive sequence of grid points that do not trigger updates and integers in even positions (I2, I4 etc.) define a consecutive sequence of grid points that do trigger updates. The total number of all included and excluded grid points shall be less than or equal to the total number of original grid points. When the former is less than the latter, all remaining grid points (not so far included or excluded) shall be assumed by a receiver to not trigger an update. The selection of update grid points is out-of-scope of this specification. Refer to Appendix G.5 for more information.

	rssi-map

This parameter provides a sequence of mean signal strength values and an optional sequence of signal strength standard deviations for successive included grid points within the heat map area as defined in Appendix G. Mean signal strength values are encoded as integers in the range 0 to 255 as follows:

encoded value = 0 :                  mean signal strength <= rssi-minimum
encoded value = 1-254 :           mean signal strength = (rssi-minimum + (encoded value / 255)*rssi-range)
encoded value = 255:               mean signal strength >= (rssi-minimum + rssi-range)
where:   rssi-minimum = minimum RSSI in units of dBm (default is -117.5 dBm for WLAN and -128 dBm for SRN)
rssi-range = range of RSSI in units of dB (default is 127.5 dB for WLAN and 148 dB for SRN)
Signal strength standard deviations are encoded as integers in the range 0 to 255 as follows:

signal strength standard deviation = (encoded value / 2) dBm (note: the standard deviation applies to the signal strength level on a linear scale and is then converted to dBm)

Note that signal strength refers to the expected Received Channel Power of a Beacon frame, probe response frame or measurement pilot frame in the case of WLAN, or the RSSI of the received signal from the SRN in dBm, as defined by the specifications applicable to the particular SRN.

Successive RSSI values appear according to a scan order of grid points as defined in Appendix G. When JPEG compression is used, this parameter contains an octet string that results from JPEG compression of the original encoded RSSI values. When JPEG compression is used with run-lengths, dummy RSSI values are included for all grid points defined to be excluded by the run-lengths parameter.

	rtt-map

This parameter provides a sequence of mean RTT values and an optional sequence of RTT standard deviations for successive included grid points within the heat map area as defined in Appendix G. RTT values define round trip propagation time between any grid point and a particular transceiver (e.g. WLAN AP). Mean RTT values and RTT standard deviations are each encoded as integers in the range 0 to 255 in units of 5 ns, 10 ns, 20 ns or 50 ns. Use of JPEG compression is as defined for the rssi-map parameter.


– 
OMA-LPPe-ver2-0-HeatMap-Source

The IE OMA-LPPe-ver2-0-HeatMap-Source is used only in LPPe 2.0 and provides information concerning the source of a particular RF heat map.

-- ASN1START

OMA-LPPe-ver2-0-HeatMap-Source ::= CHOICE {


propagationModel

OMA-LPPe-ver2-0-PropagationModel-HeatMap,


measurements


OMA-LPPe-ver2-0-Measurements-HeatMap,


...

}

OMA-LPPe-ver2-0-PropagationModel-HeatMap ::= SEQUNCE {


...

}

OMA-LPPe-ver2-0-Measurements-HeatMap ::= SEQUENCE {


measurementSource

BIT STRING {crowdsourcing

(0),











driveBy



(1),











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


referenceDevice


OMA-LPPe-ver2-0-DeviceType

OPTIONAL,


rssiCalibrationModel
SEQUENCE {








rssi-calibration-slope-param

INTEGER (-4096..4095),








rssi-calibration-constant-param

INTEGER (-4096..4095),








...







}







OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-HeatMap-Source  field descriptions

	propagationModel

This parameter indicates that a heat map was computed based on known map information (e.g. floorplan, building plan, street map) using a hypothetical reference transmitter with 10 dBm transmission power, 0 dBi antenna gain and 0 internal contribution to RTT.

	measurements

This parameter indicates that a heat map was obtained from measurements of RSSI and/or RTT from one or more collection devices.

	measurementSource

This parameter indicates the measurement source or sources for a heat map derived using measurements. The sources are indicated using a bit string where a binary one indicates that a particular measurement source was used and a binary zero indicates a measurement source was not used. The possible sources comprise the the following:

crowdsourcing        indicates multiple target devices supplied measurements

driveBy                   indicates measurements were obtained from one or just a few collection devices

propagationModel indicates measurements were validated, corrected and/or extrapolated using a propagation model

	referenceDevice

This parameter provides information about a reference device or collection device used or assumed for a heat map derived from measurements. A target device may assume that the RSSI and/or RTT values provided in the heatmap would be those measured by the indicated reference device in the absence of any calibration. This parameter is optional.

	rssiCalibrationModel

This parameter identifies parameters for an RSSI calibration model as defined in Appendix G.6. This model enables signal strength values measured by a target device to be recalibrated to correspond to signal strength values in the RF heatmap associated with specific reference device. The following fields are included:

rssi-calibration-slope-param: describes the slope of a linear function which transforms RSSI from a target device into RSSI for a reference device (scale factor : 0.01)

rssi-calibration-constant-param decribes the constant of a linear function which transforms RSSI from a target device into RSSI for a reference device (scale factor : 0.01).

This parameter is optional. 


– 
OMA-LPPe-ver2-0-RF-HeatMap-ID

The IE OMA-LPPe-ver2-0-RF-HeatMap-ID is used only in LPPe 2.0 and provides a unique ID for an RF heat map.

-- ASN1START

OMA-LPPe-ver2-0-RF-HeatMap-ID ::= SEQUENCE {


vendorOrOperator

OMA-LPPe-VendorOrOperatorID,


heatmap-ID



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


...

}
-- ASN1STOP

	OMA-LPPe-vee2-0-RF-HeatMap-ID  field descriptions

	vendorOrOperator

This parameter defines the vendor or operator who has assigned the heat map ID. This parameter is mandatory,


	heatmap-ID

This parameter defines the heat map ID for the particular vendor or operator. The heat map ID may identify a particular transmitter (e.g. a WLAN or SRN AP) and may contain a version or timestamp using proprietary encoding. The heatmap-ID should change whenever a heatmap is updated and should differ for different transmitters. The heatmap-ID is encoded as an octet string of length 1 to 16 octets. This parameter is mandatory.


– 
OMA-LPPe-ver2-0-WLAN-Group-Data

The IE OMA-LPPe-ver2-0-WLAN-Group-Data is used only in LPPe 2.0 and provides common data for a group of WLAN APs.. 

-- ASN1START

OMA-LPPe-ver2-0-WLAN-Group-Data ::= SEQUENCE {


group-ID



OMA-LPPe-ver2-0-WLAN-GroupID,


version




INTEGER (0..255),


validity-period


OMA-LPPe-ValidityPeriod



OPTIONAL,


groupType



CHOICE {








referenceGrid


OMA-LPPe-ver2-0-ReferenceGrid,








location-area


OMA-LPPe-ver2-0-LocationAreaData,








wlan-properties


OMA-LPPe-ver2-0-Transmitter-Properties,








...







},


...

}
-- ASN1STOP

	OMA-LPPe-ver2-0-WLAN-Group-Data

	group-ID

This parameter defines a unique ID for the group data, 

	version

This parameter defines the version of group data. The provider of group data may increment the version (modulo 256) each time that group data (for a given group ID) is updated. The version is encoded as an integer in the range 0 to 255. 

	validity-period

This parameter defines the validity period for group data and overrides any validity period provided for any broader set of WLAN data that includes the group data. This parameter is optional.

	groupType

This parameter indicates the type of group data and provides data specific to this type. The following mutually exclusive types are allowed:

    referenceGrid:     group data comprises a common reference grid applicable to RF heat maps

    location-area       group data comprises common location characteristics

    wlan-properties   group data comprises common properties of WLAN APs

A WLAN AP may belong to multiple groups. However, a server shall ensure that each WLAN AP belongs to at most one referenceGrid group and at most one wlan-properties group. For any WLAN AP, a target may ignore any group data that violates this restriction.


– 
OMA-LPPe-ver2-0-WLAN-GroupID

The IE OMA-LPPe-ver2-0-WLAN-GroupID is used only in LPPe 2.0 and identifies particular group data for a number of WLAN APs. 

-- ASN1START

OMA-LPPe-ver2-0-WLAN-GroupID ::= SEQUENCE {


vendorOrOperator

OMA-LPPe-VendorOrOperatorID,


groupID




INTEGER (0..65535),


...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-WLAN-GroupID

	vendorOrOperator

This parameter defines the vendor or operator who assigns the group data. 

	groupID

This parameter defines a group ID assigned by the vendor or operator.


– 
OMA-LPPe-ver2-0-LocationAreaData

The IE OMA-LPPe-ver2-0-LocationAreaData is used only in LPPe 2.0 and provides common location characteristics for transmitters in the same local area and whose coverage areas may overlap with one another. A server should ensure that transmitters identified as being in the same location area share a common altitude or common floor level.

A transmitter that is a WLAN AP may belong to more than one location area group – e.g. if location areas partially overlap. A target and server may each use location area groups to help determine when assistance data for additional WLAN APs needs to be sent to a target. For example, if a target reports visible APs belonging to certain location groups, a server may provide assistance data for these APs and other APs in the same location area groups. If a target detects APs that do not belong to any known location groups, the target may request assistance data for these APs and may expect to receive data for these APs and possibly for other APs in the same location groups as these APs.

-- ASN1START

OMA-LPPe-ver2-0-LocationAreaData ::= SEQUENCE {


geographiclocationArea

CHOICE {









circle

Ellipsoid-PointWithUncertaintyCircle,









ellipse

EllipsoidPointWithUncertaintyEllipse, 









...








}








OPTIONAL,


civicLocationArea


OMA-LPPe-CivicLocation



OPTIONAL,


locationAreaType


OMA-LPPe-ver2-0-LocationAreaType


OPTIONAL,


horizontalCoverage


INTEGER
(1..100)

OPTIONAL,


verticalCoverage


INTEGER
(1..100)

OPTIONAL,


...

}

OMA-LPPe-ver2-0-LocationAreaType ::= SEQUENCE {


areaType




ENUMERATED {undefined (0), walled-rooms (1), cubicle-office (2), high-ceiling-large-area (3), parking-garage (4), outdoor (5), ...).


exterior-Access



ENUMERATED (yes (1), no (2), ...}

OPTIONAL,


altitude-change



ENUMERATED (yes (1), no (2), ...}

OPTIONAL,


...

}
-- ASN1STOP

	OMA-LPPe-ver2-0-LocationAreaData field descriptions

	geographicLocationArea

This parameter defines the location area geographically. The area may approximately coincide with certain well defined features (e.g., the exterior of a building, a terminal in an airport). The geographic area should encompass the locations of all transmitters that belong to the location area group and should minimize the number of transmitters whose locations are encompassed that do not belong to the group. This parameter contains the following choices:

circle: the area is defined by the uncertainty area for an ellipsoid point with uncertainty circle; the altititude is assumed to be local ground level

ellipse: the area is defined by the uncertainty area for an ellipsoid point with uncertainty ellipse; the altititude is assumed to be local ground level; the confidence value is ignored

	civicLocationArea

This parameter provide a civic address for the location area (e.g. the address or name of a building and a floor level). This parameter is optional. 

	locationAreaType

This parameter provides characteristics of the location area of significance to RF propagation.

	areaType

This parameter defines the type of location area. The following choices are available. 

undefined: the type of location area is unknown or includes several different types

walled-rooms: describes a building with separate walled rooms such as offices, hotel rooms, apartments

cubicle-office: describes an office building with predominantly cubicle offices

high-ceiling-large-area: describes an auditorium, shopping mall, airport or other large area with a high ceiling

parking-garage: describes an indoor parking structure

outdoor: describes an area where WLAN APs can typically be received outdoors as well as indoors – e.g. an open air shopping mall or suburban housing area



	exterior-Access

This parameter defines whether an indoor location area has exterior access – e.g. via a doorway, opening or bridge to another building. The choices are yes (exterior access exists) or no (exterior access does not exist).

	altitude-change

This parameter defines whether an indoor location area contains means (e.g. stairs, an elevator, an escalator or ramp) by which a user can exit the location area by changing altitude (e.g. floor level). The choices are yes (altitude change is possible) and no (altitude change is not possible).

	horizontalCoverage

This parameter provides the size of the location area as a percentage of the total contiguous horizontal area (e.g. a floor in a building) of which this location area is a part and for which the server has assistance data. A target may use this parameter to determine the likelihood of needing and being able to obtain additional assistance data for transmitters from the server when the user moves outside the location area. This parameter is provided as an integer in the range 1 to 100 where a value of n indicates coverage in the range n-1% to n%.

	verticalCoverage

This parameter provides the reciprocal, expressed as a percentage, of the total number of floors or levels in a building or structure (including sub levels) of which this location area is a part and for which the server has assistance data. A target may use this parameter to determine the likelihood of needing and being able to obtain additional assistance data for transmitters from the server when a user moves up or down to another floor or level. This parameter is provided as an integer in the range 1 to 100 where a value of n indicates coverage in the range n-1% to n%.


– 
OMA-LPPe-ver2-0-Transmitter-Properties

The IE OMA-LPPe-ver2-0-Transmitter-Properties is used only in LPPe 2.0 and provides common properties for a group of transmitters. 

-- ASN1START

OMA-LPPe-ver2-0-Transmitter-Properties ::= SEQUENCE {


deviceType

OMA-LPPe-ver2-0-DeviceType


OPTIONAL,


...

}
-- ASN1STOP

	OMA-LPPe-ver2-0-WLAN=AP-Properties

	ap-deviceType

This parameter defines one or more of the vendor and model for a transmitter and the vendor and model for each wireless baseband chip in the transmitter.


– 
OMA-LPPe-ver2-0-DeviceType

The IE OMA-LPPe-ver2-0-DeviceType is used only in LPPe 2.0 and provides information about a wireless device. 

-- ASN1START

OMA-LPPe-ver2-0-DeviceType ::= SEQUENCE {


vendor


OMA-LPPe-VendorOrOperatorID,


model


OMA-LPPe-CharArray






OPTIONAL,


version


OMA-LPPe-CharArray






OPTIONAL,


chip


SEQUENCE (SIZE (1..5)) OF {






vendor

OMA-LPPe-VendorOrOperatorID,






model

OMA-LPPe-CharArray



OPTIONAL,






version

OMA-LPPe-CharArray



OPTIONAL,






...






}










OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-DeviceType

	vendor

This parameter defines the vendor for a device.

	model

This parameter defines the device model or type.

	version

This parameter defines the version for a particular model or type.

	chip

This parameter defines the vendor and optionally the model or type and the version of the model or type for each wireless baseband chip in the device. More than one chip may be applicable for a device that supports more than one type of wireless interface.


6.5.8 WLAN Enhanced Cell ID Positioning

This section defines support for positioning using measurements related to a WLAN AP.

6.5.8.1 WLAN AP Assistance Data

–
OMA-LPPe-WLAN-AP-ProvideAssistanceData

The OMA-LPPe-WLAN-AP-ProvideAssistanceData is used to provide assistance for UE-based and UE-assisted WLAN AP based methods.

-- ASN1START

OMA-LPPe-WLAN-AP-ProvideAssistanceData ::= SEQUENCE {



wlan-DataSet
SEQUENCE (SIZE (1..maxWLANDataSets)) OF OMA-LPPe-WLAN-DataSet
OPTIONAL,


wlan-AP-Error
OMA-LPPe-WLAN-AP-Error










OPTIONAL,


...,

-- version 2.0 extension elements

   ver2-0-WLAN-Group-Data
SEQUENCE (SIZE (1..ver2-0-maxWLANGroups)) OF OMA-LPPe-ver2-0-WLAN-Group-Data OPTIONAL,


ver2-0-server-tracking
NULL
OPTIONAL

}

maxWLANDataSets
INTEGER ::= 8

ver2-0-maxWLANGroups  INTEGER ::=  64

-- ASN1STOP

	OMA-LPPe-AP-ProvideAssistanceData field descriptions

	wlan-DataSet

This parameter provides data for up to 8 sets of WLAN APs, This parameter is optional.

	wlan-AP-Error

This parameter provides error information and may be included when an LPPe Provide Assistance Data is sent in response to an LPPe Request Assistance Data. It is allowed to include both a wlan-DataSet parameter and a wlan-AP-Error parameter (e.g. when only some requested WLAN assistance data is provided). This parameter is optional.

	ver2-0-WLAN-Group-Data

This parameter applies only to LPPe 2.0 and provides one or more sets of WLAN group data. The provided WLAN group data may apply to one or more WLAN APs provided via the wlan-DataSet parameter as indicated by inclusion of one or WLAN group IDs in the data provided for these APs. This parameter is optional. A target shall use the included WLAN group ID in each set of group data to identify whether it already has group data with the same WLAN Group ID. Any previous group data with the same WLAN group ID shall be deleted.

	ver2-0-server-tracking

This parameter indicates whether the server tracks WLAN assistance data sent to a target. A target need not indicate to a server its possession of any assistance data received previously that is tracked when sending an LPPe Request Assistance Data for WLAN APs. This parameter is optional and encoded as a null value. Inclusion of the parameter indicates the server tracks data for WLAN APs and omission indicates the server does not.


6.5.8.2 WLAN AP Assistance Data Elements

–
OMA-LPPe-WLAN-DataSet

The IE OMA-LPPe-WLAN-DataSet is used by the location server to provide WLAN AP information for one set of WLAN APs.

-- ASN1START

OMA-LPPe-WLAN-DataSet ::= SEQUENCE {


plmn-Identity



SEQUENCE {










mcc

SEQUENCE (SIZE (3)) 
OF INTEGER (0..9),










mnc

SEQUENCE (SIZE (2..3)) 
OF INTEGER (0..9)










}
OPTIONAL,


reference-point



OMA-LPPe-ReferencePoint

OPTIONAL,
--Cond APlocations


supported-channels-11a

Supported-Channels-11a
OPTIONAL,


supported-channels-11bg

Supported-Channels-11bg
OPTIONAL,


wlan-ap-list



SEQUENCE (SIZE (1..maxWLANAPs)) OF OMA-LPPe-WLAN-AP-Data,


...,

-- version 2.0 extension elements

ver2-0-defaultVendorOrOperator
OMA-LPPe-VendorOrOperatorID



OPTIONAL,


ver2-0-WLAN-Group-IDs


SEQUENCE (SIZE (1..ver2-0-maxWLANGroupIDs)) OF OMA-LPPe-ver2-0-WLAN-GroupID OPTIONAL,


ver2-0-validity-period


OMA-LPPe-ValidityPeriod




OPTIONAL,


ver2-0-purge-time



INTEGER (1..4096)





OPTIONAL



}

maxWLANAPs
INTEGER ::= 128

ver2-0-maxWLANGroupIDs

INTEGER ::= 16

Supported-Channels-11a ::= SEQUENCE { 


ch34 
BOOLEAN,


ch36 
BOOLEAN,


ch38 
BOOLEAN,


ch40 
BOOLEAN,


ch42 
BOOLEAN,


ch44 
BOOLEAN,


ch46 
BOOLEAN,


ch48 
BOOLEAN,


ch52 
BOOLEAN,


ch56 
BOOLEAN,


ch60 
BOOLEAN,


ch64  
BOOLEAN,


ch149 
BOOLEAN,


ch153 
BOOLEAN,


ch157 
BOOLEAN,


ch161 
BOOLEAN

}

Supported-Channels-11bg ::= SEQUENCE {


ch1  BOOLEAN,


ch2  BOOLEAN,


ch3  BOOLEAN,


ch4  BOOLEAN,


ch5  BOOLEAN,


ch6  BOOLEAN,


ch7  BOOLEAN,


ch8  BOOLEAN,


ch9  BOOLEAN,


ch10 BOOLEAN,


ch11 BOOLEAN,


ch12 BOOLEAN,


ch13 BOOLEAN,


ch14 BOOLEAN

}

-- ASN1STOP

	Conditional presence
	Explanation

	APlocations
	The field is mandatory when one or more WLAN AP locations are provided for the WLAN AP set and a default reference point is not provided in LPPe common IEs.


	OMA-LPPe-WLAN-DataSet field descriptions

	plmn-Identity

This field identifies any PLMN operator who manages the WLAN APs via any wide area PLMN owned by the operator and accessible from each of the WLAN APs. PLMN ID is defined in [Error! Reference source not found.]. This field is optional.

	reference-point

This field specifies a reference location for the locations of the WLAN APs in the data set. If this field is absent, the reference location is provided by the default reference point in LPPe common IEs.

	supported-Channels-11a

This parameter defines the superset of all channels supported by all WLAN APs in the data set of type 801.11a. This parameter is optional.

	supported-Channels-11bg

This parameter defines the superset of all channels supported by all WLAN APs in the data set of type 801.11b or 802.11g. This parameter is optional.

	wlan-ap-list

This parameter provides information for one or more WLAN APs in the data set.

	ver2-0-defaultVendorOrOperator

This parameter applies only to LPPe 2.0 and provides the vendor or operator who is the source for all WLAN related data provided by the OMA-LPPe-WLAN-DataSet. This parameter is optional.

	ver2-0-WLAN-Group-IDs

This parameter applies only to LPPe 2.0 and provides up to 16 WLAN group IDs identifying corresponding sets of WLAN group data that apply to all WLAN APs identified in the wlan-ap-list parameter. The different sets of WLAN group data may have been provided in the OMA-LPPe-WLAN-AP-ProvideAssistanceData and/or may already be known to a target from previous WLAN assistance data. This parameter is optional.

	ver2-0-validityPeriod

This parameter applies only to LPPe 2.0 and provides the validity period for the provided WLAN data.

	ver2-0-purgePeriod

This parameter applies only to LPPe 2.0 and provides a period after which all WLAN data provided in the OMA-LPPe-WLAN-DataSet data type shall be purged from the target. The period starts at receipt of the data and is defined in units of 15 minutes in the range 1 to 4096 (corresponding to just over 39 days).


–
OMA-LPPe-WLAN-AP-Data

The IE OMA-LPPe-WLAN-AP-Data is used by the location server to provide information for one WLAN AP as part of WLAN AP assistance data.

-- ASN1START

OMA-LPPe-WLAN-AP-Data ::= SEQUENCE {


wlan-ap-id





OMA-LPPe-WLAN-AP-ID,


relative-location



OMA-LPPe-RelativeLocation

OPTIONAL,


location-reliability


INTEGER (1..100)



OPTIONAL,


wlan-ap-Type-Data



SEQUENCE (SIZE (1..maxWLANTypes)) OF OMA-LPPe-WLAN-AP-Type-Data,


coverageArea




OMA-LPPe-WLANFemtoCoverageArea 
OPTIONAL,
--Cond Oneonly


...,

-- version 2.0 extension elements

    ver2-0-propagation              OMA-LPPe-ver2-0-RF-Propagation    OPTIONAL    -- Cond Oneonly

ver2-0-locationSource

OMA-LPPe-ver2-0-AP-LocationSource

OPTIONAL,


ver2-0-WLAN-Group-IDs

SEQUENCE (SIZE (1..ver2-0-maxWLANGroupIDs)) OF OMA-LPPe-ver2-0-WLAN-GroupID OPTIONAL



}

maxWLANTypes
INTEGER ::= 5






-- ASN1STOP

	Conditional presence
	Explanation

	Oneonly
	The field shall be provided when requested and available but shall be provided once only – either in OMA-LPPe-WLAN-AP-Data (applicable to all WLAN types) or in OMA-LPPe-WLAN-AP-Type-Data (applicable to each distinct WLAN type) but not in both


	OMA-LPPe-WLAN-AP-Data field descriptions

	relative-location

This field provides the location and optional uncertainty in location of the WLAN AP relative to the reference point for this data set. This field shall be provided if requested and available.

	location-reliability

The field provides the reliability R of the WLAN AP location. The probability that the WLAN AP location has not changed given as a percentage. R may be based on both historic change or persistence of the AP location over a period of time and the time interval since the AP location was last provided to or verified by the server. Note that location reliability is distinct from location accuracy and refers to the possibility of a WLAN AP having been moved to a new location. This field shall be provided if requested and available.

	wlan-ap-Type-Data

This field provides information for one or more WLAN AP types (e.g. for a multi-band and/or multimode device) sharing a common physical AP.

	coverageArea

This parameter provides the coverage area of the WLAN AP for each WLAN type supported

	ver2-0-propagation

This field applies only to LPPe 2.0 and indicates the radio propagation characteristics of the WLAN AP for a particular WLAN type.

	ver2-0-locationSource

This parameter applies only to LPPe 2.0 and provides the source of the AP location and an indication (via the locationType) of its reliability and accuracy.

sourceVendorOrOperator: this field identifies the source vendor or operator for the AP location

	ver2-0-WLAN-Group-IDs

This parameter applies only to LPPe 2.0 and provides up to 16 WLAN group IDs identifying corresponding sets of WLAN group data that apply to the particular WLAN AP identified by the wlan-ap-id parameter. The different sets of WLAN group data may have been provided in the OMA-LPPe-WLAN-AP-ProvideAssistanceData and/or may already be known to a target from previous WLAN assistance data. This parameter is optional.


–
OMA-LPPe-ver2-0-AP-LocationSource
The IE OMA-LPPe-ver2-0-AP-LocationSource applies only to LPPe 2.0 and is used by a location server to provide the source of an AP location and an indication of its reliability and accuracy.
-- ASN1START

OME-LPPe-ver2-0-AP-LocationSource ::= SEQUENCE {


locationType
ENUMERATED {undefined (0), survey (1), crowdsourcing (2), drive-by (3), mixed (4), ...}, 


sourceVendorOrOperator

OMA-LPPe-VendorOrOperatorID

OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-ver2-0-AP-LocationSource field descriptions

	locationType

This field indicates how an AP location was obtained. Permitted values are: undefined, survey (accuracy may be high but also subject to human error), crowdsourcing, drive-by and mixed (meaning 2 or more methods and likely to be of high accuracy).

	sourceVendorOrOperator

This field identifies the source vendor or operator for an AP location.


–
OMA-LPPe-WLAN-AP-Type-Data

The IE OMA-LPPe-WLAN-AP-Type-Data is used by the location server to provide information for a particular type of WLAN AP.

-- ASN1START

OMA-LPPe-WLAN-AP-Type-Data ::= SEQUENCE {


wlan-AP-Type




OMA-LPPe-WLAN-AP-Type,


transmit-power




INTEGER (-127..128)


OPTIONAL,


antenna-gain




INTEGER (-127..128)


OPTIONAL,


coverageArea




OMA-LPPe-WLANFemtoCoverageArea 
OPTIONAL,
--Cond Oneonly


...,

-- version 2.0 extension elements

    ver2-0-propagation              OMA-LPPe-ver2-0-RF-Propagation    OPTIONAL,    -- Cond Oneonly

ver2-0-operatingClass


INTEGER (0..255)


OPTIONAL,


ver2-0-channelNumber


INTEGER (0..255)


OPTIONAL,


ver2-0-rf-heatmap



OMA-LPPe-ver2-0-RF-HeatMap
OPTIONAL

}

-- ASN1STOP

	Conditional presence
	Explanation

	Oneonly
	The field shall be provided when requested and available but shall be provided once only – either in OMA-LPPe-WLAN-AP-Data (applicable to all WLAN types) or in OMA-LPPe-WLAN-AP-Type-Data (applicable to each distinct WLAN type) but not in both


	OMA-LPPe-WLAN-AP-Type-Data field descriptions

	wlan-AP-Type

This field provides the type of the WLAN AP.

	transmit-power

This field specifies the transmit power of the WLAN AP for a beacon frame, probe response frame or measurement pilot frame in dBm. This field shall be provided if requested and available.

	antenna-gain

This field specifies the antenna gain in dBi. This field shall be provided if requested and available.

	coverageArea

This parameter provides the coverage area of the WLAN AP for a particular WLAN type

	ver2-0-propagation

This field indicates the propagation characteristics of the WLAN AP for a particular WLAN type.

	ver2-0-operatingClass

This parameter applies only to LPPe 2.0 and defines the Operating Class for this type of WLAN AP as defined in [IEEE 802.11 Rev. MC]. This parameter shall be provided if available.

	ver2-0-channelNumber

This parameter apples only to LPPe 2.0 and provides the channel number for which the transmit-power parameter applies. This parameter may be included by a server if transmit-power is included. If this parameter is not included, a target may assume that transmit-power applies to all channels supported by the AP for the operating class (if included) and AP type.

	ver2-0-rf-heatmap

This parameter applies only to LPPe 2.0 and provides RF heat map data for the WLAN AP in the form of signal strength and/or RTT data. This parameter is optional. A target that receives new RSSI or RTT heat map data for an AP of a particular type shall delete any previously received RSSI or RTT heat map data, respectively, for this AP and AP type.


–
OMA-LPPe-ver2-0-RF-Propagation

The IE OMA-LPPe-ver2-0-RF-Propagation is used by the location server to provide the propagation model for a particular transmitter.

-- ASN1START

OMA-LPPe-ver2-0-RF-Propagation ::= CHOICE {


propModel-1       



OMA-LPPe-ver2-0-RF-CircularPropagation,    


...


}

-- ASN1STOP

	OMA-LPPe-ver2-0-RF-Propagation field descriptions

	propModel-1

Selected propagation model of type 1


–
OMA-LPPe-ver2-0-RF-CircularPropagation

The IE OMA-LPPe-ver2-0-RF-CircularPropagation is used by the location server to provide the propagation model for a particular transmitter expressed using circular contours with a window of applicability that defines where the model applies.

-- ASN1START

OMA-LPPe-ver2-0-RF-CircularPropagation ::= SEQUENCE {


propModelx



INTEGER (-1024..1023) OPTIONAL,

    propModely



INTEGER (-1024..1023) OPTIONAL,


applicability




OMA-LPPe-ver2-0-RF-ApplicabilityWindow OPTIONAL,

    startRssi                       INTEGER (-128..127),

    stepSize                        INTEGER (1..16),


propagationModel                SEQUENCE (SIZE(1..ver2-0-maxPropContours))

                                       OF OMA-LPPe-ver2-0-RF-PropContourModel,


    stddev                          INTEGER(1..8) OPTIONAL,


...


}

ver2-0-maxPropContours INTEGER ::= 10

-- ASN1STOP

	OMA-LPPe-ver2-0-RF-CircularPropagation field descriptions

	propModelx

This field gives the x (easterly) offset of the location of the transmitter assumed by the propagation model for this transmitter, with respect to the reference transmitter location (metres). Zero is assumed if this field is omitted.

	propModely

This field gives the y (northerly) offset of the location of the transmitter assumed by the propagation model for this transmitter, with respect to the reference transmitter location (metres), Zero is assumed if this field is omitted.

	Applicability

This field defines the area over which the model is applicable. If this field is omitted, the model is applied everywhere.

	startRssi

the received signal strength represented by the first contour, in dBm

	stepSize

the received signal strength difference between each successive contour, in dB

	propagationModel

This field defines the propagation model itself

	Stddev

standard deviation of fit of contour pattern to estimated propogation pattern (<2*n dB for values 1 to 7 or 8 for 14 dB or more)


–
OMA-LPPe-ver2-0-RF-ApplicabilityWindow

The IE OMA-LPPe-ver2-0-RF-ApplicabilityWindow gives the window of applicability of a propagation model for a transmitter.

-- ASN1START

OMA-LPPe-ver2-0-RF-ApplicabilityWindow ::= SEQUENCE {


cornerx



            INTEGER (-1024..1023),

    cornery


        
    INTEGER (-1024..1023),

    directiononly                   BOOLEAN OPTIONAL,

    baseMagnitude

            INTEGER (1..512),

    baseAngle


            INTEGER (0..359),


width            



INTEGER (0..511),

    zoneSizexPrime                  INTEGER (1..512),

    zoneSizeyPrime                  INTEGER (1..512),

    rleList                         OMA-LPPe-ApplRleList OPTIONAL,


...


}

OMA-LPPe-ApplRleList ::= SEQUENCE (SIZE(1..65535)) OF INTEGER (0..511)

-- ASN1STOP

	OMA-LPPe-ver2-0-RF-ApplicabilityWindow field descriptions

	cornerx

This field gives the x (easterly) offset of the location of applicability window, with respect to the point represented by (propModelx, propModely) (metres)

	cornery

This field gives the y (northerly) offset of the location of applicability window, with respect to the point represented by (propModelx, propModely) (metres)

	directiononly

If this value is included and set to true, the contours are treated as straight lines perpendicular to the (cornerx, cornery) vector (see Error! Reference source not found.).

	baseMagnitude

Length of base vector of applicability window (metres).

	baseAngle

Angle (α) of base vector of applicability window (metres), wrt. W-E axis (in units of degrees).

	Width

Width of applicability window (metres) in the direction perpendicular (90 degrees anticlockwise) to the base vector

	zoneSizexprime

This parameter defines the width of the zones used in the applicability window (expressed as number per base vector length), along the base vector

	zoneSizeyprime

This parameter defines the width of the zones used in the applicability window (expressed as number per width), in the direction perpendicular (90 degrees anticlockwise) to the base vector

	rleList

This parameter indicates the zones within the window that are applicable to the propagation model using the run-length encoding scheme as described in C1, except that in this case the coding runs in the direction of the base vector, from the top left of the rectangle to the bottom right  (i.e. with increasing rle number) and the zones are in units of zoneSize metres, has a range up to 511.

A valid rle region indicates a good zone (e.g. large number of training samples have been used to confirm the coverage model; a non-valid  rle region indicates a bad zone (e.g. where very few training samples have verified the coverage model)
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Figure 1 Example mapping of applicability bits for 4x4 rectangle

–
OMA-LPPe-ver2-0-RF-PropContourModel

The IE OMA-LPPe-RF-PropModel gives the propagation model that is applicable to the transmitter, expressed as a set of contours of equal mean RSSI.

-- ASN1START

OMA-LPPe-ver2-0-RF-PropContourModel ::= SEQUENCE {

    contourRadius   INTEGER(0..2047),


...


}

-- ASN1STOP

	OMA-LPPe-RF-PropContourModel field descriptions

	contourRadius

Estimated mean radial distance (in metres) from (propmodelx, propmodely) where the signal strength is equal to 

startRSSI-(stepSize*numCntr) dBm, where numCntr is the index (starting from 0) of the contour within the propagation model array


6.5.8.3 WLAN AP Assistance Data Request
–
OMA-LPPe-WLAN-AP-RequestAssistanceData

The OMA-LPPe-WLAN-AP-RequestAssistanceData is used to request assistance for UE-based and UE-assisted WLAN AP location methods.

-- ASN1START

OMA-LPPe-WLAN-AP-RequestAssistanceData ::= SEQUENCE {



requestedAD

BIT STRING
{ 
  aplist



(0),










  aplocation


(1),










  locationreliability
(2),










  transmit-power

(3),










  antenna-gain


(4),










  coveragearea


(5),










  non-serving 


(6),

                                      ver2-0-propagation    (7),










  ver2-0-rssiHeatMap
(8),










  ver2-0-rttHeatMap

(9),










  ver2-0-locationAreaGroup
(10),










  ver2-0-transmitterPropertiesGroup
(11)} (SIZE(1..16)),


requestedAPTypes
OMA-LPPe-WLAN-AP-Type-List,


...,

-- version 2.0 extension elements


ver2-0-propModel

OMA-LPPe-ver-2-0-RF-PropagationTypes

OPTIONAL,


ver2-0-visible-APs

SEQUENCE (SIZE (1..ver2-0-maxVisibleAPs) OF OMA-LPPe-WLAN-AP-ID OPTIONAL,


ver2-0-AP-Data


SEQUENCE (SIZE (1..ver2-0-maxKnownAPs) OF OMA-LPPe-WLAN-AP-ID OPTIONAL, 


ver2-0-AP-Group-Data
SEQUENCE (SIZE (1..ver2-0-maxGroups) OF SEQUENCE {








group-ID
OMA-LPPe-ver2-0-WLAN-GroupID,








version

INTEGER (0..255)








}
OPTIONAL,


ver2-0-AP-HeatMaps

SEQUENCE (SIZE (1..ver2-0-maxHeatMaps) OF OMA-LPPe-ver2-0-RF-HeatMap-ID
OPTIONAL,


ver2-0-AP-HeatMapUpdateReq
SEQUENCE
{









heatMap-ID


OMA-LPPe-ver2-0-RF-HeatMap-ID,









updatingIndex

INTEGER (1..16777216),









targetHeading

OMA-LPPe-HighAccuracy3Dvelocity

OPTIONAL,









...


}
OPTIONAL

}

ver2-0-maxVisibleAPs
INTEGER ::= 16

ver2-0-maxKnownAPs

INTEGER ::= 2048

ver2-0-maxGroups

INTEGER ::= 128

ver2-0-maxHeatMaps

INTEGER ::= 4096

}

OMA-LPPe-ver-2-0-RF-PropagationTypes ::= SEQUENCE {


propModel-1  


NULL OPTIONAL, -- Circular Propoagtion Model


...

}

-- ASN1STOP

	OMA-LPPe-WLAN-AP-RequestAssistanceData field descriptions

	requestedAD 

This parameter specifies the WLAN AP assistance data requested. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is requested; a zero‑value means not requested. The following assistance data types are included:

aplist: include mandatory WLAN AP information

aplocation: include the location of each WLAN AP if available

locationreliability: include the reliability of the WLAN AP location if available

transmit-power: include the transmit power for each WLAN AP if available

antenna-gain: include the antenna gain for each WLAN AP if available

coveragearea: include the coverage area for each WLAN AP if available

non-serving: include information for WLAN APs belonging to different operators than the serving WLAN AP in addition to WLAN APs belonging to the same operator (or include information for multiple WLAN AP data sets if the serving WLAN AP is not associated with a PLMN operator or if the target device is not served by a WLAN AP)

ver2-0-propagation: include propagation estimation for each WLAN AP if available

ver2-0-rssiHeatMap: include an RSSI heat map for each WLAN AP if available and, optionally, group data containing a reference grid. This bit only applies to LPPe 2.0. 

ver2-0-rttHeapMap: include an RTT heat map for each WLAN AP if available and, optionally, group data containing a reference grid. This bit only applies to LPPe 2.0.

ver2-0-locationAreaGroup: include location area group information if available. This bit only applies to LPPe 2.0

ver2-0-transmitterPropertiesGroup: include transmitter propeties group information if available. This bit only applies to LPPe 2.0

	requestedAPTypes

This parameter lists the WLAN AP types for which assistance data is requested.

	ver2-0-propModel

This parameter applies only to LPPe 2.0 and specifies the propagation estimation model required, when propagation estimation is requested.

	ver2-0-visible-APs

This parameter applies only to LPPe 2.0 and enables a target to indicate to a server the identities of up to 16 currently visible WLAN APs. This may assist a server to provide assistance data for WLAN APs nearby to the target. A target shall provide visible APs in order of received signal strength with the AP with the highest signal strength provided first. This parameter is optional.

	ver2-0-AP-Data

This parameter applies only to LPPe 2.0 and enables a target to indicate to a server the identities of WLAN APs for which the target has assistance data received previously from this server. This may enable a server to avoid resending data for the same APs. This parameter is optional. A target need not include this parameter if a server included the ver2-0-server-tracking field in the OMA-LPPe-WLAN-AP-ProvideAssistanceData data type for all AP data provided by this server. Otherwise, a target should include this parameter for any APs for which data was previously received and indicated as not tracked by the server if the target is requesting data for additional APs.

	ver2-0-AP-Group-Data

This parameter applies only to LPPe 2.0 and enables a target to indicate to a server the identities of WLAN groups for which group assistance data was previously received from this server. This may enable a server to avoid resending data for the same WLAN groups. This parameter is optional. A target need not include this parameter if a server included the ver2-0-server-tracking field in the OMA-LPPe-WLAN-AP-ProvideAssistanceData data type for all group data provided by this server. Otherwise, a target should include this parameter for any previously received group data indicated as not tracked by the server if the target is requesting additional group data from the server.

	ver2-0-AP-HeatMaps

This parameter applies only to LPPe 2.0 and enables a target to indicate to a server the identities of all RF heap maps previously received from this server for WLAN APs. This may enable a server to avoid resending the same heat maps. This parameter is optional. A target need not include this parameter if a server included the ver2-0-server-tracking field in the OMA-LPPe-WLAN-AP-ProvideAssistanceData data type for all RF heat maps provided by this server for WLAN APs. Otherwise, a target should include this parameter for any previously received RSSI or RTT heat maps for WLAN APs that were indicated as not tracked by the server if the target is requesting additional RSSI or RTT heatmaps, respectively, from the server for WLAN APs.

	ver2-0-AP-HeatMapUpdateReq

This parameter applies only to LPPe 2.0 and provides the ID of a heat map and an index of a reference grid point within the heat map that has triggered an update request for new assistance data when the target estimates its position at or near to this grid point. The heat map and the reference grid point would have been provided earlier to the target via the  updateReqGridPoints parameter in the OMA-LPPe-ver2-0-RF-HeatMap IE. Appendix G.5 contains more information on this update request. Optionally, the target may also send its heading and velocity information. This parameter is optional.


6.5.8.4 WLAN AP Location Information

–
OMA-LPPe-WLAN-AP-ProvideLocationInformation

The OMA-LPPe-WLAN-AP-ProvideLocationInformation is used to provide measurements (UE-assisted) for one or more WLAN APs and at both current and historic times.

-- ASN1START

OMA-LPPe-WLAN-AP-ProvideLocationInformation ::= SEQUENCE {



wlan-AP-CombinedLocationInformation
SEQUENCE (SIZE (1..maxWLANAPSize)) OF 













OMA-LPPe-WLAN-AP-LocationInformationList
OPTIONAL,


wlan-AP-Error





OMA-LPPe-WLAN-AP-Error







OPTIONAL,


...

}

OMA-LPPe-WLAN-AP-LocationInformationList ::= SEQUENCE {


wlan-AP-LocationInformation


OMA-LPPe-WLAN-AP-LocationInformation,


relativeTimeStamp




INTEGER (0..65535) 
OPTIONAL,


servingFlag  





BOOLEAN, 


...

}

maxWLANAPSize
INTEGER ::= 64

-- ASN1STOP

	OMA-LPPe-WLAN-AP-ProvideLocationInformation field descriptions

	wlan-AP-CombinedLocationInformation

This parameter provides measurements for one or more WLAN APs at the current time and/or for historic times. This parameter supports part of the Location ID and Multiple Location IDs parameters in SUPL 2.0.

	wlan-AP-Error

This parameter provides error information when not all requested WLAN AP measurements can be reported. This parameter should be included when some but not all requested measurements are reported and shall be included when no requested measurements are reported.

	relativeTimeStamp

This parameter shall be included for historic WLAN AP 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.  Current time refers to the time when the target sends WLAN AP measurements to the server.

	servingFlag

This parameter indicates whether a set of WLAN AP measurements were obtained for a serving WLAN AP (TRUE) or a non-serving WLAN AP (FALSE). A target device with multiple radio support may indicate more than one type of serving access for the same time instant.


6.5.8.5 WLAN AP Location Information Elements

-
OMA-LPPe-WLAN-AP-LocationInformation

The IE OMA-LPPe-WLAN-AP-LocationInformation is used by the target device to provide measurements to the server for a serving or non-serving WLAN AP. Measurements are based on those defined in [Error! Reference source not found.].

-- ASN1START

OMA-LPPe-WLAN-AP-LocationInformation ::= SEQUENCE { 


apMACAddress


OMA-LPPe-WLAN-AP-ID,


apSSID




OCTET STRING (SIZE (1..32))

OPTIONAL,


apSignaltoNoise


INTEGER(-127..128)



OPTIONAL,


apDeviceType


OMA-LPPe-WLAN-AP-Type


OPTIONAL,


apPHYtype



OMA-LPPe-WLAN-AP-PHY-Type

OPTIONAL,


apSignalStrength

INTEGER(-127..128)



OPTIONAL,


apChannelFrequency

INTEGER(0..256)




OPTIONAL,


apRoundTripDelay

OMA-LPPe-WLAN-RTD



OPTIONAL,


ueTransmitPower


INTEGER(-127..128)



OPTIONAL,


ueAntennaGain


INTEGER (-127..128)



OPTIONAL,


apReportedLocation

OMA-LPPe-WLAN-ReportedLocation
OPTIONAL,


...,

apTransmitPower


INTEGER (-127..128)
OPTIONAL,


apAntennaGain


INTEGER (-127..128) OPTIONAL,


ueSignaltoNoise


INTEGER (-127..128) OPTIONAL,


ueSignalStrength

INTEGER (-127..128) OPTIONAL,


apSignalStrengthDelta
INTEGER
(0..1) OPTIONAL, -- Cond APSSDelta


ueSignalStrengthDelta
INTEGER
(0..1) OPTIONAL, -- Cond UESSDelta


apSignaltoNoiseDelta
INTEGER
(0..1) OPTIONAL, -- Cond APSNDelta


ueSignaltoNoiseDelta
INTEGER
(0..1) OPTIONAL, -- Cond UESNDelta


operatingClass


INTEGER (0..255) OPTIONAL

}

OMA-LPPe-WLAN-AP-PHY-Type ::= ENUMERATED { 
unknown, any, fhss, dsss, irbaseband, ofdm, hrdsss, erp,












ht, ihv, ... }

OMA-LPPe-WLAN-RTD ::= SEQUENCE { 

 
rTDValue     INTEGER(0..16777215), 

 
rTDUnits     OMA-LPPe-WLAN-RTDUnits,

 
rTDAccuracy  INTEGER(0..255)

OPTIONAL,

 
...

}

OMA-LPPe-WLAN-RTDUnits ::= ENUMERATED {

 
microseconds,


hundredsofnanoseconds,


tensofnanoseconds,


nanoseconds,


tenthsofnanoseconds,


...

}

OMA-LPPe-WLAN-ReportedLocation ::= SEQUENCE { 


locationDataLCI




OMA-LPPe-WLAN-LocationDataLCI


OPTIONAL,


...

}

OMA-LPPe-WLAN-LocationDataLCI ::= SEQUENCE {


latitudeResolution

BIT STRING (SIZE (6)),


latitude



BIT STRING (SIZE (34)),


longitudeResolution

BIT STRING (SIZE (6)),


longitude



BIT STRING (SIZE (34)),


altitudeType


BIT STRING (SIZE (4)),


altitudeResolution

BIT STRING (SIZE (6)),


altitude



BIT STRING (SIZE (30)),


datum




BIT STRING (SIZE (8)),


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	APSSDelta
	This parameter is conditional and may be used if the apSignalStrength IE is used. Otherwise this parameter must not be used.

	UESSDelta
	This parameter is conditional and may be used if the ueSignalStrength IE is used. Otherwise this parameter must not be used.

	APSNDelta
	This parameter is conditional and may be used if the apSignaltoNoiseIE is used. Otherwise this parameter must not be used.

	UESNDelta
	This parameter is conditional and may be used if the ueSignaltoNoise IE is used. Otherwise this parameter must not be used.


	OMA-LPPe-WLAN-AP-LocationInformation field descriptions

	apMACAddress

This field provides the 48 bit MAC address of the reported WLAN AP (which is identical to the BSSID of the AP).

	apSSID

This field provides the SSID of the wireless network served by the AP.

	apSignaltoNoise

This field provides the AP signal to noise ratio of a beacon, probe response or measurement pilot frame in dB as measured at the target.

	apDeviceType

This field provides the AP device type – 802.11a, 802.11b, 802.11g, 802.11n 802.11ac or 802.11ad. The AP device type refers to the device type being used for signalling as opposed to the capability of the AP (for instance an 802.11n capable AP in e.g., 802.11a signalling mode)..

	apPHYtype

This field provides the IEEE 802.11 PHY and media type. The enumerated values are as follows:

unknown

specifies an unknown or uninitialized PHY type.

any

specifies any PHY type.

fhss

specifies a frequency-hopping spread-spectrum (FHSS) PHY.

dsss

specifies a direct sequence spread spectrum (DSSS) PHY type.

irbaseband
specifies an infrared (IR) baseband PHY type.

ofdm

specifies an orthogonal frequency division multiplexing (OFDM) PHY type.
hrdsss

specifies a high-rate DSSS (HRDSSS) PHY type.
erp

specifies an extended rate PHY type (ERP).
ht

specifies the 802.11n PHY type.

ihv

specifies a PHY type that is developed by an independent hardware vendor (IHV).

	apSignalStrength

This field provides the AP signal strength (RCPI – Received Channel Power Indicator) of a beacon frame, probe response frame or measurement pilot frame measured at the target in dBm on the channel indicated by apChannelFrequency field.

	apChannelFrequency

This field provides the AP channel number identification of the reported WLAN AP. 

	apRoundTripDelay

This field provides the measured round trip delay between the target and WLAN AP and optionally the accuracy expressed as the standard deviation of the delay. Units for each of these are 1000ns, 100ns, 10ns, 1ns or 0.1ns.

	ueTransmitPower

This field provides the transmit power used by the target to access the WLAN AP in dBm

	.ueAntennaGain

This field provides the antenna gain of the target in dBi for transmission to the WLAN AP

	apReportedLocation

This field provides the location of the WLAN AP, 

	locationDataLCI

This field provides the reported location of the AP in form of the Location Configuration Information (LCI) defined in [Error! Reference source not found.][RFC 3825] and includes the following subfields:

latitudeResolution: 
6-bits indicating the number of valid bits in the fixed-point value of latitude. 


(This value is the number of high-order Latitude bits that should be considered


 valid. Any bits entered to the right of this limit should not be considered valid.


 Values above decimal 34 are undefined and reserved.)
latitude: 

A 34-bits fixed point value consisting of 9-bits of integer and 25-bits of fraction 


indicating the Latitude (+/- 90 degrees) of the AP.

longitudeResolution: 
6-bits indicating the number of valid bits in the fixed-point value of longitude.

 
 (This value is the number of high-order Longitude bits that should be considered


 valid. Any bits entered to the right of this limit should not be considered valid.


 Values above decimal 34 are undefined and reserved.)
longitude: 

A 34-bits fixed point value consisting of 9-bits of integer and 25-bits of fraction 


indicating the Longitude (+/- 180 degrees) of the AP.

altitudeType: 
Defines the altitude type. Codes defined are:


1:Meters of altitude.


2: Building floors of altitude. altitude value 0.0 represents the floor level


    associated with ground level.

altitudeResolution: 
6-bits indicating the number of valid bits in the altitude.

 
 (This value is the number of high-order Altitude bits that should be considered


 valid. Any bits entered to the right of this limit should not be considered valid.


 Values above decimal 30 are undefined and reserved.)
altitude: 

A 30-bit fixed point value consiting of 22-bits of  integer and 8-bits of fraction


indicating the Altitude of the AP in units defined by altitudeType.

datum: 

Defines the map datum used for the coordinates. Codes defined are:


1: World Geodetic System 1984 (WGS-84)


2: North American Datum 1983 (NAD-83) with North American Vertical Datum
 

    1988 (NAVD-88)


3: North American Datum 1983 (NAD-83) with Mean Lower Low Water (MLLW)


    vertical datum.

	apTransmitPower

This field provides the power the AP transmits on a beacon, probe response or measurement pilot frame in dBm.

	apAntennaGain

This field provides the antenna gain of the AP in dBi

	ueSignaltoNoise

This field provides the target’s signal to noise ratio measured at the AP in dB.

	ueSignalStrength

This field provides the target’s signal strength (RCPI – Received Channel Power Indicator) measured at the AP on the channel indicated by the apChannelFrequency field in dBm.

	apSignalStrengthDelta

This parameter is used when the AP’s signal strength (measured at the target) resolution is 0.5 dB (as opposed to 1.0 dB when this parameter is not used). Range: INTEGER (0..1), Units: 0.5 dB

The AP signal strength is then: (apSignalStrength + apSignalStrengthDelta).

	ueSignalStrengthDelta

This parameter is used when the target’s signal strength (measured at the AP) resolution is 0.5 dB (as opposed to 1.0 dB when this parameter is not used). Range: INTEGER (0..1), Units: 0.5 dB

The target signal strength is then: (ueSignalStrength + ueSignalStrengthDelta).

	apSignaltoNoiseDelta

This parameter is used when the AP’s signal to noise ratio (measured at the target) resolution is 0.5 dB (as opposed to 1.0 dB when this parameter is not used). Range: INTEGER (0..1), Units: 0.5 dB

The AP signal to noise ratio is then: (apSignaltoNoise + apSignaltoNoiseDelta).

	ueSignaltoNoiseDelta

This parameter is used when the target’s signal to noise ratio (measured at the AP) resolution is 0.5 dB (as opposed to 1.0 dB when this parameter is not used). Range: INTEGER (0..1), Units: 0.5 dB

The target signal to noise ratio is then: (ueSignaltoNoise + ueSignaltoNoiseDelta).

	operatingClass

This parameter defines the Operating Class as defined in [Error! Reference source not found.].


6.5.8.6 WLAN AP Location Information Request

–
OMA-LPPe-WLAN-AP-RequestLocationInformation

The IE OMA-LPPe-WLAN-AP-RequestLocationInformation is used to request WLAN AP measurements (UE-assisted).

-- ASN1START

OMA-LPPe-WLAN-AP-RequestLocationInformation ::= SEQUENCE {


requestedMeasurements
BIT STRING {













apSSID

(0),












apSN

(1),












apDevType
(2),












apPhyType
(3),












apRSSI

(4),












apChanFreq
(5),












apRTD

(6),












ueTP

(7),












ueAG

(8),












apRepLoc
(9),












non-serving
(10),












historic
(11),












apTP

(12),












apAG

(13),












ueSN

(14),












ueRSSI

(15)} (SIZE(1..16)),


...,


additionalRequestedMeasurements
BIT STRING {












oc


(0)} (SIZE(1..16)) OPTIONAL

}

-- ASN1STOP

	OMA-LPPe-WLAN-AP-RequestLocationInformation field descriptions

	requestedMeasurements 

This field specifies the WLAN AP measurements requested. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is requested; a zero‑value means not requested. The following measurement requests can be included.

apSSID: SSID of the WLAN

apSN: AP S/N received at the target

apDevType: AP Device type

apPhyType: AP PHY type

apRSSI: AP signal strength at the target

apChanFreq: AP channel/frequency of Tx/Rx

apRTD: Round Trip Delay between target and AP

ueTP: target transmit power

ueAG: target antenna gain

apRepLoc: AP Location as reported by AP

non-serving: measurements for non-serving WLAN APs (in addition to a serving WLAN AP)

historic: historic WLAN AP measurements (in addition to current measurements)

apTP: AP transmit power

apAG: AP antenna gain

ueSN: UE S/N received at the AP

ueRSSI: target signal strength at the AP


	additionalRequestedMeasurements 

This field specifies additional WLAN AP measurements that are requested. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is requested; a zero‑value means not requested. The following measurement requests can be included.

oc: operating class


6.5.8.7 WLAN AP Capability Information

–
OMA-LPPe-WLAN-AP-ProvideCapabilities

The IE OMA-LPPe-WLAN-AP-ProvideCapabilites is used by the target to provide its capabilities for WLAN AP positioning to the server. 

-- ASN1START

OMA-LPPe-WLAN-AP-ProvideCapabilities ::= SEQUENCE {


wlan-ecid-MeasSupported
BIT STRING
{













apSSID

(0),












apSN

(1),












apDevType
(2),












apPhyType
(3),












apRSSI

(4),












apChanFreq
(5),












apRTD

(6),












ueTP

(7),












ueAG

(8),












apRepLoc
(9),












non-serving
(10),












historic
(11),












apTP

(12),












apAG

(13),












ueSN

(14),












ueRSSI

(15)}
(SIZE(1..16)),


wlan-types-Supported
 
OMA-LPPe-WLAN-AP-Type-List

OPTIONAL,


ap-Capability



OMA-LPPe-WLAN-AP-Capability

OPTIONAL,


wlan-ap-ADSupported
BIT STRING
{aplist




(0),










 aplocation



(1),










 locationreliability
(2),










 transmit-power


(3),










 antenna-gain


(4),










 coveragearea


(5),










 non-serving 


(6),

                                     ver2-0-propagation     (7),










 ver2-0-rssiHeatMap

(8),










 ver2-0-rttHeatMap

(9),










 ver2-0-jpeg



(10),










 ver2-0-reorientation

(11),










 ver2-0-run-lengths


(12),










 ver2-0-update-required-grid-points
(13),









 ver2-0-locationAreaGroup
(14),










 ver2-0-transmitterPropertiesGroup
(15)} (SIZE(1..16)),


...,

-- version 2.0 extension elements


additional-wlan-ecid-MeasSupported
BIT STRING {












oc


(0)} (SIZE(1..16)) OPTIONAL,


ver2-0-propModel-Capability

OMA-LPPe-ver-2-0-RF-Propagation-Capability

OPTIONAL,


ver2-0-sta-Capability


OMA-LPPe-WLAN-AP-Capability

OPTIONAL

}

OMA-LPPe-WLAN-AP-Capability ::= SEQUENCE {


apMACAddress


OMA-LPPe-WLAN-AP-ID,


apTypes




OMA-LPPe-WLAN-AP-Type-List,


...

}

OMA--LPPe-ver-2-0-RF-Propagation-Capability ::= SEQUENCE {


propModel-1  


NULL OPTIONAL, -- Circular Propagation Model


...

}

-- ASN1STOP

	OMA-LPPe-WLAN-AP-ProvideCapabilities field descriptions

	wlan-ecid-MeasSupported

This field specifies the E‑CID measurements supported by the target device when accessing a WLAN AP. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means only the basic WLAN positioning method is supported by the target device which is reporting of the WLAN AP identity. The following bits are assigned for the indicated measurements.

apSSID: SSID of the WLAN

apSN: AP S/N received at the target

apDevType: AP Device type

apPhyType: AP PHY type

apRSSI: AP signal strength at the target

apChanFreq: AP channel/frequency of Tx/Rx

apRTD: Round Trip Delay between target and AP

ueTP: target transmit power

ueAG: target antenna gain

apRepLoc: AP Location as reported by AP

non-serving: measurements for a non-serving WLAN AP (in addition to a serving WLAN AP)

historic: historic WLAN AP measurements

apTP: AP transmit power

apAG: AP antenna gain

ueSN: UE S/N received at the AP

ueRSSI: target signal strength at the AP


	wlan-types-Supported

This field provides the WLAN AP types supported by the target device when functioning as a WLAN station. This is represented by a bit string, with a one‑value at the bit position means the particular WLAN type is supported; a zero‑value means not supported. This field shall be provided if the supported WLAN AP types are available.

	ap-Capability

This parameter if present indicates that the target can function as a WLAN AP (e.g. as a mobile broadband router). The parameter provides the MAC address of the target and the WLAN types supported when functioning as an AP.

	wlan-ap-ADSupported

This field specifies the WLAN AP assistance data supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is supported; a zero‑value means not supported. A zero-value in all bit positions or absence of this field means no assistance data is supported. The following bits are assigned for the indicated assistance data.

aplist: mandatory WLAN AP data

aplocation: location of each WLAN AP

locationreliability: reliability of WLAN AP location

transmit-power: transmit power for each WLAN AP

antenna-gain: antenna gain for each WLAN AP

coveragearea: coverage area for each WLAN AP

non-serving: information for WLAN APs belonging to a different operator than the serving WLAN AP (or information for multiple WLAN AP data sets if the serving WLAN AP is not associated with a PLMN operator or if the target device is not served by a WLAN AP)

ver2-0-propagation: propagation estimation for each WLAN AP

ver2-0-rssiHeatMap: RSSI heat map for an AP and reference grid group data. This bit only applies to LPPe 2.0

ver2-0-rttHeatMap: RTT heat map for an AP and reference grid group data. This bit only applies to LPPe 2.0

ver2-0-jpeg: compression of a heat map using JPEG. This bit only applies to LPPe 2.0

ver2-0-reorientation: reorientation of a heat map as in Appendix G.4.1. This bit only applies to LPPe 2.0.

ver2-0-run-lengths: heat maps with arbitrary shape via run lengths as in Appendix G.4.2. This bit only applies to LPPe 2.0.

ver2-0-update-required-grid-points: heat maps containing grid points that trigger a target request for new assistance data when a target is near such a grid point. This bit only applies to LPPe 2.0.

ver2-0-locationAreaGroup: location area group data for APs. This bit only applies to LPPe 2.0

ver2-0-transmitterPropertiesGroup: transmitter properties group data. This bit only applies to LPPe 2.0.

	additional-wlan-ecid-MeasSupported
This field specifies the additional E‑CID measurements supported by the target device when accessing a WLAN AP. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means only the basic WLAN positioning method is supported by the target device which is reporting of the WLAN AP identity. The following bits are assigned for the indicated measurements.


oc: operating class

	ver2-0-propModel-Capability

This parameter only applies to LPPe 2.0 and defines the types of RF propagation model supported by the target for WLAN APs.

	ver2-0-sta-Capability

This parameter only applies to LPPe 2.0 and provides the MAC address of the target and the WLAN types supported when functioning as an STA. This parameter is optional. If the target includes the ap-Capability parameter and uses the same MAC address and supports the same WLAN types when functioning as both an AP and an STA, then the ver2-0-sta-Capability parameter need not be included.


6.5.8.8 WLAN AP Capability Information Request

–
OMA-LPPe-WLAN-AP-RequestCapabilities

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

-- ASN1START

OMA-LPPe-WLAN-AP-RequestCapabilities ::= SEQUENCE {


...

}

-- ASN1STOP

6.5.8.9 WLAN AP Error Element  
–
OMA-LPPe-WLAN-AP-Error

The IE OMA-LPPe-WLAN-AP-Error is used by the location server or target device to provide error reasons for WLAN AP positioning to the target device or location server, respectively. 

-- ASN1START

OMA-LPPe-WLAN-AP-Error ::= CHOICE {


locationServerErrorCauses

OMA-LPPe-WLAN-AP-LocationServerErrorCauses,


targetDeviceErrorCauses


OMA-LPPe-WLAN-AP-TargetDeviceErrorCauses,


...

}

-- ASN1STOP

–
WLAN-AP-LocationServerErrorCauses

The IE WLAN-AP-LocationServerErrorCauses is used by the location server to provide error reasons for WLAN AP positioning to the target device.

-- ASN1START

OMA-LPPe-WLAN-AP-LocationServerErrorCauses ::= SEQUENCE {


cause







ENUMERATED
{undefined,














requestedADNotAvailable,














notAllrequestedADAvailable,














...














},


apMandatoryDataUnavailable


NULL

OPTIONAL,


apLocationsUnavailable



NULL

OPTIONAL,


apLocationReliabilityUnavailable
NULL

OPTIONAL,


apTransmitPowerUnavailable


NULL

OPTIONAL,


apAntennaGainUnavailable


NULL

OPTIONAL,


apCoverageAreaUnavailable


NULL

OPTIONAL,


nonservingADUnavailable



NULL

OPTIONAL,


...,

-- version 2.0 extension elements


ver2-0-propagationModelUnavailable

NULL

OPTIONAL,


ver2-0-rssiHeatMapsUnavailable


NULL

OPTIONAL,


ver2-0-rttHeatMapsUnavailable


NULL

OPTIONAL,


ver2-0-locationAreaGroupsUnavailable
NULL

OPTIONAL,


ver2-0-transmitterPropertiesGroupsUnavailable
NULL

OPTIONAL

}

-- ASN1STOP

	OMA-LPPe-WLAN-AP-LocationServerErrorCauses field descriptions

	cause

This field provides a WLAN AP specific error cause for the server applicable to provision of assistance data. If the cause value is 'requestedADNotAvailable', none of the requested assistance data could be provided and no further information needs to be included. If the cause value is ‘notAllRequestedADAvailable’, the server was able to provide some but not all requested WLAN AP assistance data. In this case, the server should include any of the specific error indications as applicable. Note that inclusion of these fields is applicable when some of the associated information can be provided for some WLAN APs but not for all WLAN APs.


–
WLAN-AP-TargetDeviceErrorCauses

The IE WLAN-AP-TargetDeviceErrorCauses is used by the target device to provide error reasons for WLAN AP positioning to the location server.

-- ASN1START

OMA-LPPe-WLAN-AP-TargetDeviceErrorCauses ::= SEQUENCE {


cause








ENUMERATED {undefined,















requestedMeasurementsNotAvailable,















notAllrequestedMeasurementsPossible,















...















},


apSSIDnotAvailable





NULL

OPTIONAL,


apSNMeasurementNotPossible



NULL

OPTIONAL,


apDevTypeNotAvailable




NULL

OPTIONAL,


apPhyTypeNotAvailable




NULL

OPTIONAL,


apRSSIMeasurementNotPossible


NULL

OPTIONAL,


apChanFreqNotAvailable




NULL

OPTIONAL,


apRTDMeasurementNotPossible



NULL

OPTIONAL,


ueTPNotAvailable





NULL

OPTIONAL,


ueAGNotAvailable





NULL

OPTIONAL,


apRecLocNotAvailable




NULL

OPTIONAL,


non-servingMeasurementsNotAvailable

NULL

OPTIONAL,


historicMeasurementsNotAvailable

NULL

OPTIONAL,


...,


apTPNotAvailable





NULL

OPTIONAL,


apAGNotAvailable





NULL

OPTIONAL,


ueSNNotAvailable





NULL

OPTIONAL,


ueRSSINotAvailable





NULL

OPTIONAL,


ocNotAvailable






NULL

OPTIONAL

}

-- ASN1STOP

	OMA-LPPe-WLAN-AP-TargetDeviceErrorCauses field descriptions

	cause

This field provides a WLAN AP specific error cause. If the cause value is 'requestedMeasurementsNotAvailable', none of the requested measurements could be provided and no further information needs to be included. If the cause value is ‘notAllRequestedMeasurementsPossible’, the target device was able to provide some but not all requested WLAN AP measurements. In this case, the target device should indicate those measurements that could not be obtained.


6.5.11 Short Range Node Positioning

This section defines support for positioning using measurements related to a Short Range Nodes (SRNs).

6.5.11.1 Short Range Node Assistance Data

–
OMA-LPPe-SRN-ProvideAssistanceData

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

-- ASN1START

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



srnGroup 
CHOICE {



srnGroupList


OMA-LPPe-SRN-SRNgroupList, 







srnGroupUpdateResponse
OMA-LPPe-SRN-SRNgroupUpdateResponse,




...



}












OPTIONAL,


antennaPattern


OMA-LPPe-SRN-AntennaPattern

OPTIONAL,
--Cond AntennaPattReq


srnError



OMA-LPPe-SRN-Error



OPTIONAL,


...,

-- version 2.0 extension elements


ver2-0-server-tracking
NULL
OPTIONAL
}

-- ASN1STOP

	Conditional presence
	Explanation

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


	OMA-LPPe-SRN-ProvideAssistanceData  field descriptions

	srnGroupList

This field is used to provide information on the relative locations and optionally orientations of the SRNs. This choice shall be included, if the target device requests for SRN group information and this information is available at the server.

	srnGroupUpdateResponse

This field is used to provide response to the target’s SRN group information update request. This choice shall be included if the target device requests for SRN group information update and this information is available at the server.

	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.

	ver2-0-server-tracking

This parameter indicates whether the server tracks SRN assistance data sent to a target. A target need not indicate to a server its possession of any assistance data received previously for SRN APs that is tracked when sending an LPPe Request Assistance Data for SRN. This parameter is optional and encoded as a null value. Inclusion of the parameter indicates the server tracks data for SRN APs and omission indicates the server does not.


6.5.11.2 Short Range Node Assistance Data Elements

– 
OMA-LPPe-SRN-SRNgroupList

The IE OMA-LPPe-SRN-SRNgroupList is used to provide assistance data for one or more groups of positioning SRNs in the local area. For example, one SRN group might consist of all the SRNs 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,


defaultReferencePoint
OMA-LPPe-ReferencePoint




OPTIONAL, --Cond IfNoRefPoint


groupList



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


...


}

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


srnGroupID





OMA-LPPe-SRN-SRNgroupUniqueID





OPTIONAL,


defaultSRNtype




OMA-LPPe-SRN-SRNtype







OPTIONAL,


referencePoint




OMA-LPPe-ReferencePoint 






OPTIONAL,


globalOrientation



NULL











OPTIONAL,


srnsInGroupList




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


...,

-- version 2.0 extension elements

ver2-0-referenceGrid


OMA-LPPe-ver2-0-ReferenceGrid





OPTIONAL,


ver2-0-location-area


OMA-LPPe-ver2-0-LocationAreaData




OPTIONAL,


ver2-0-srn-properties


OMA-LPPe-ver2-0-Transmitter-Properties



OPTIONAL
}

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


srnID




OMA-LPPe-SRN-SRNid,




srnType




OMA-LPPe-SRN-SRNtype



OPTIONAL,
--Cond NotDefaultType


relativePosition

OMA-LPPe-RelativeLocation,



orientation



OMA-LPPe-Orientation



OPTIONAL,


...,

-- version 2.0 extension elements

    ver2-0-propagation      OMA-LPPe-ver2-0-RF-Propagation    

OPTIONAL,

ver2-0-locationSource
OMA-LPPe-ver2-0-AP-LocationSource

OPTIONAL,

ver2-0-rf-heatmap

OMA-LPPe-ver2-0-RF-HeatMap



OPTIONAL

}

-- ASN1STOP

	Conditional presence
	Explanation

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

	IfNoRefPoint
	The field is mandatory present, if any of the groups is missing a reference point. Otherwise it is not present.


	OMA-LPPe-SRN-SRNgroupList  field descriptions

	incompleteFlag

This field specifes, if the server was able to provide all the groups to the target the server would have wanted to (TRUE) or not (FALSE). For example, it might happen that when the target requests for groups near to a geographic position, there are more groups nearby than can be carried in a single message if AD segmentation is not supported. 

	defaultReferencePoint

This field specifies the default reference location for the location of all SRNs in the groupList IE, if the groupList IE does not contain any reference point. If this field is absent, the default reference location is provided by the default reference point in LPPe common IEs. 

	groupList

This field specifies the assistance data for one or more SRN goups.

	srnGroupID

This field identifies the SRN group.

	defaultSRNType

This field, if present, specifies the type of all SRNs in srnsInGroupList IE.

	referencePoint

This field, if present, specifies the reference point for this SRN group. If this field is absent, the defaultReferencePoint IE in OMA-LPPe-SRN-SRNgroupList defines the reference point.

	globalOrientation

This field, if present, indicates that the orientation given in the field orientation (in OMA-LPPe-SRN-SRNInfo) is with respect to the global coordinate system (see Appendix Error! Reference source not found.). Otherwise, if this field is absent,  the orientation information in OMA-LPPe-SRN-SRNinfo (if any) can only be used to deduce the relative orientation information of the SRNs.

	srnsInGroupList

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

	ver2-0-referenceGrid

This parameter applies only to LPPe 2.0 and provides a default reference grid applicable to RF heat maps for all SRNs APs in the SRN group.

	ver2-0-location-area

This parameter applies only to LPPe 2.0 and provides common location characteristics for all SRN APs in the SRN group.

	ver2-0-srn-properties

This parameter applies only to LPPe 2,.0 and provides common properties for all SRN APs in the SRN group.

	srnID

This field identifies the SRN.

	srnType

This field specifies the type of the SRNs.

	relativePosition

This field specifies the relative position of the SRN relative to the reference point.

	Orientation

This field, if present,  specifies the orientations of the SRN. 

In case the orientation field is missing in all the records of the srnsInGroupList sequence, the orientation is assumed to be the same for all the SRNs, or no orienation information is provided.

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

	ver2-0-propagation

This field applies only to LPPe 2.0 and indicates the radio propagation characteristics of the SRN AP.

	ver2-0-locationSource

This parameter applies only to LPPe 2.0 and provides the source of the SRN AP location and an indication of its reliability and accuracy.

	ver2-0-rf-heatmap

This parameter applies only to LPPe 2.0 and provides RF heat map data for the SRN AP in the form of signal strength and/or RTT data. This parameter is optional. A target that receives new RSSI or RTT heat map data for an SRN AP shall delete any previously received RSSI or RTT heat map data, respectively, for this AP.


– 
OMA-LPPe-SRN-SRNgroupUpdateResponse

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

-- ASN1START

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















OMA-LPPe-SRN-SRNgroupUpdateResponseElement

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


srnGroupID


OMA-LPPe-SRN-SRNgroupUniqueID






OPTIONAL,


targetDataValidity
ENUMERATED{ targetDataValid,










targetDataInValidAndUpdatedDataWillBeProvided,  










targetDataInValidButServerWillNotProvideNewData,










...},


updatedSRNgroup

OMA-LPPe-SRN-SRNgroup 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.


	OMA-LPPe-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. This may include replacing the previous srnGroupID parameter in the OMA-LPPe-SRN-SRNgroup with a new parameter (i.e. new group ID).


–
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 (SIZE (1..8)) OF OMA-LPPe-SRN-AntennaPatternElement

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


identification 

SEQUENCE {










vendorOrOperator

OMA-LPPe-VendorOrOperatorID,










antennaPatternID

INTEGER(0..65535),














...









},


antennaData


CHOICE {










antennaPattern

OMA-LPPe-SRN-AntennaPatternForChannels,










antennaContainer
OCTET STRING,










...









},


...

}

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


evenGrid 


SEQUENCE {










inAzimuth

INTEGER(1..200),










inElevation

INTEGER(1..150)









} OPTIONAL, --Cond EvenGrid


patternList


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


...

}

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


channelNumber


INTEGER(1..maxChannels),


responseInElevation

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


...

}

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


elevation


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


responseInAzimuth
SEQUENCE (SIZE (18..3601)) OF 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)

}

maxChannels INTEGER ::= 512

-- 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.


	OMA-LPPe-SRN-AntennaResponse  field descriptions

	identification

This field specifies for which SRN or group of SRNs the antenna pattern is given. It specifies the vendor specific unique antenna response ID. If the OMA-LPPe-SRN-AntennaResponse  is provided as a response to a request, the identification shall match with the identification in the request. 

	antennaData

This field specifies the antenna data for the given identification IE.

	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 complex-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.


6.5.11.3 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,




...


}
OPTIONAL,


antennaPatternRequest
OMA-LPPe-SRN-AntennaPatternRequest

OPTIONAL,


...,

-- version 2.0 extension elements


ver2-0-requestedAD

BIT STRING
{
ver2-0-propagation    

(0),












ver2-0-rssiHeatMap


(1),












ver2-0-rttHeatMap


(2) } (SIZE(1..16)),


ver2-0-propModel

OMA-LPPe-ver-2-0-RF-PropagationTypes

OPTIONAL,


ver2-0-visible-SRN-APs
SEQUENCE (SIZE (1..ver2-0-maxVisibleAPs) OF OMA-LPPe-SRN-SRNid OPTIONAL,


ver2-0-SRN-Data


SEQUENCE (SIZE (1..ver2-0-maxKnownAPs) OF OMA-LPPe-SRN-SRNid OPTIONAL, 


ver2-0-SRN-HeatMaps

SEQUENCE (SIZE (1..ver2-0-maxHeatMaps) OF OMA-LPPe-ver2-0-RF-HeatMap-ID
OPTIONAL,


ver2-0-SRN-HeatMapUpdateReq
SEQUENCE
{









heatMap-ID


OMA-LPPe-ver2-0-RF-HeatMap-ID,









updatingIndex

INTEGER (1..16777216),









targetHeading

OMA-LPPe-HighAccuracy3Dvelocity

OPTIONAL,









...


}
OPTIONAL
}

-- ASN1STOP

	OMA-LPPe-SRN-RequestAssistanceData field descriptions

	srnGroup 

This parameter indicates the type of SRN data request which can either be to receive new SRN group data or to verify and optionally update previously received SRN group data.

	antennaPatternRequest

This parameter indicates a request for SRN antenna data.

	ver2-0-requestedAD 

This parameter only applies only to LPPe 2.0. It specifies the SRN assistance data requested. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is requested; a zero‑value means not requested. The following assistance data types are included:

ver2-0-propagation: include propagation estimation for each SRN AP if available

ver2-0-rssiHeatMap: include an RSSI heat map for each SRN AP if available..

ver2-0-rttHeatMap: include an RTT heat map for each SRN AP if available..



	 ver2-0-propModel 

This parameter applies only to LPPe 2.0 and specifies the propagation estimation model required, when propagation estimation is requested.

	ver2-0-visible-SRN-APs

This parameter applies only to LPPe 2.0 and enables a target to indicate to a server the identities of up to 16 currently visible SRN APs. This may assist a server to provide assistance data for SRN APs nearby to the target. A target shall provide visible SRN APs in order of received signal strength with the SRN AP with the highest signal strength provided first. This parameter is optional.

	ver2-0-SRN-Data

This parameter applies only to LPPe 2.0 and enables a target to indicate to a server the identities of SRN APs for which the target has assistance data received previously from this server. This may enable a server to avoid resending data for the same APs. This parameter is optional. A target need not include this parameter if a server included the ver2-0-server-tracking field in the OMA-LPPe-SRN-ProvideAssistanceData data type for all SRN AP data provided by this server. Otherwise, a target should include this parameter for any SRN APs for which data was previously received and indicated as not tracked by the server if the target is requesting data for additional APs.

	ver2-0-SRN-HeatMaps

This parameter applies only to LPPe 2.0 and enables a target to indicate to a server the identities of all RF heap maps previously received from this server for SRN APs. This may enable a server to avoid resending the same heat maps. This parameter is optional. A target need not include this parameter if a server included the ver2-0-server-tracking field in the OMA-LPPe-SRN-ProvideAssistanceData data type for all RF heat maps provided by this server for SRN APs. Otherwise, a target should include this parameter for any previously received RSSI or RTT heat maps for SRN APs that were indicated as not tracked by the server if the target is requesting additional RSSI or RTT heatmaps, respectively, from the server for SRN APs.

	ver2-0-SRN-HeatMapUpdateReq

This parameter applies only to LPPe 2.0 and provides the ID of a heat map and an index of a reference grid point within the heat map that has triggered an update request for new assistance data when the target estimates its position at or near to this grid point. The heat map and the reference grid point would have been provided earlier to the target via the  updateReqGridPoints parameter in the OMA-LPPe-ver2-0-RF-HeatMap IE. Appendix G.5 contains more information on this update request. Optionally, the target may also send its heading and velocity information. This parameter is optional.


6.5.11.4 Short Range Node Assistance Data Request Elements

–
OMA-LPPe-SRN-SRNgroupRequest

The OMA-LPPe-SRN-SRNgroupRequest is used to request the relative positions and optionally orientations of the SRNs in the local SRN group. For the assistance data request purposes the target may (a) provide its approximate location to the server in either the OMA-LPPe-CommonIEsRequestAssistanceData  parameter or in a separatethe Provide Location Information –message or (b) provide a list of observed SRN IDs in a Provide Location Information 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. 

-- ASN1START

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


doNotProvideList
OMA-LPPe-SRN-SRNProvideList



OPTIONAL,


doProvideList

OMA-LPPe-SRN-SRNProvideList



OPTIONAL,


...

}

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


groupList

SEQUENCE (SIZE (1..256)) OF OMA-LPPe-SRN-SRNgroupUniqueID

OPTIONAL,


categoryList
SEQUENCE (SIZE (1..16))  OF OMA-LPPe-SRN-Category



OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-SRN-SRNgroupRequest  field descriptions

	doNotProvideList

This field specifies the list of SRN group IDs and/or SRN categories for which the target does not wish to receive assistance data. If this field and the doProvideList IE are both absent, the request is applicable to all groups available at the target location.

	doProvideList

This field specifies the list of SRN group IDs and/or SRN categories for which the target requests assistance data. If this field and the doNotProvideList IE are both absent, the request is applicable to all groups available at the target location.


–
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 (SIZE (1..64)) OF 














OMA-LPPe-SRN-SRNgroupUpdateRequestElement

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


srnGroupID



OMA-LPPe-SRN-SRNgroupUniqueID,


provideIndicationOnly
NULL 
OPTIONAL,

inTheGroup



SEQUENCE (SIZE (1..1024)) OF OMA-LPPe-SRN-SRNid

OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-SRN-SRNgroupUpdateRequest  field descriptions

	srnGroupID

This field specifies the SRN group of interest.

	provideIndicationOnly

This field indicates, if included, that in case the target has out-of-date 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 (SIZE (1..8)) OF 














OMA-LPPe-SRN-AntennaPatternRequestElement

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


antennaPatternID 
SEQUENCE {










vendorOrOperator

OMA-LPPe-VendorOrOperatorID,










antennaPatternID

INTEGER(0..65535),














...









},


...

}

-- ASN1STOP

	OMA-LPPe-SRN-AntennaPatternRequest  field descriptions

	antennaPatternID

This field specifies the ID of the antenna pattern requested.


6.5.11.5 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 ::= SEQUENCE {


srnMeasurementList

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


srnError



OMA-LPPe-SRN-Error










OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-SRN-ProvideLocationInformation  field descriptions

	srnMeasurementList

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

	srnError

This field provides the SRN measurement error information when not all requested SRN 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. 


6.5.11.6 Short Range Node Location Information Elements

–
OMA-LPPe-SRN-MeasurementElement

The OMA-LPPe-SRN-MeasurementElement is used to provide the server with the SRN measurements made by the target. Target may provide up to 64 sets of data per SRN. The target may decide the number of sets, for example, based on the movement information.

-- ASN1START

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


srnID



OMA-LPPe-SRN-SRNid,



srnCategory


OMA-LPPe-SRN-Category



OPTIONAL, --Cond IfKnown


srnGroupID


OMA-LPPe-SRN-SRNgroupUniqueID

OPTIONAL, --Cond IfKnown


measurementList

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


...

}

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


relativeTimeStamp
INTEGER(0..1000)

OPTIONAL,
--Cond IfNotFirst


rssi 



INTEGER(-128..127)

OPTIONAL,


rtd




OMA-LPPe-WLAN-RTD

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.


	OMA-LPPe-SRN-MeasurementElement  field descriptions

	srnID

This field identfies the SRN. 

	srnCategory

This field specifies the category of the SRN being measured.

	srnGroupID

This field specifies the group of the SRN being measured.

	measurementList

This field includes up to 64 measurement sets.

	relativeTimeStamp

This parameter shall be included for historic SRN 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.

	rssi

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

	rtd

This field provides the measured round trip delay between the target and SRN, and optionally the accuracy expressed as the standard deviation of the delay.


6.5.11.7 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 {


requestInfo 
SEQUENCE (SIZE (1..16)) OF OMA-LPPe-SRN-ReqLocInfo-Category,


...

}

OMA-LPPe-SRN-ReqLocInfo-Category ::= SEQUENCE {


category



OMA-LPPe-SRN-Category,


multipleMeasurements
ENUMERATED{ forbidden(0), 











allowed(1),











requested(2), ... }




OPTIONAL, 


allowedMeasurements 
OMA-LPPe-SRN-MeasurementMask




OPTIONAL, 


historicMeasurementsRequested
NULL








OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-SRN-RequestLocationInformation  field descriptions

	requestInfo

This field specifies the requested measurement information, e.g., allowed SRN categories.

	category

This field specifies the SRN category.

	multipleMeasurements

This field specifies if the target is forbidded, allowed, or requested to provide multiple measurement sets per SRN.

	allowedMeasurements

This field specifies the allowed SRN measurements.

	historicMeasurementsRequested

This field indicates, if the target should return historic SRN measurements.


6.5.11.8 Short Range Node Location Information Request Elements

Void.

6.5.11.9 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. Inclusion of an empty OMA-LPPe-SRN-ProvideCapabilities indicates the target does not support SRN positioning for either target assisted or target based mode.

-- ASN1START

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


capabilitiesPerSRNCategory

SEQUENCE (SIZE (1..16)) OF 













OMA-LPPe-SRN-ProvideCapabilitiesElement
OPTIONAL,


...

}

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


srnCategory





OMA-LPPe-SRN-Category,


supportedMeasurements


OMA-LPPe-SRN-MeasurementMask





OPTIONAL,


supportedAssistanceData


BIT STRING {











srnGroup (0),











antennaPattern (1),

                                     
ver2-0-propagation     



(2),










 
ver2-0-rssiHeatMap




(3),










 
ver2-0-rttHeatMap




(4),










 
ver2-0-jpeg






(5),










 
ver2-0-reorientation



(6),










 
ver2-0-run-lengths




(7),










 
ver2-0-update-required-grid-points
(8),









 
ver2-0-locationAreaData



(9),










 
vert-0-transmitterProperties

(10)
 } (SIZE(1..16)),


historicMeasurementsSupported
NULL
OPTIONAL,

...,

-- version 2.0 extension elements


ver2-0-propModel-Capability

OMA-LPPe-ver-2-0-RF-Propagation-Capability

OPTIONAL
}

-- ASN1STOP

	OMA-LPPe-SRN-ProvideCapabilitiesElement  field descriptions

	capabilitiesPerSRNCategory

This field specifies the target capabilities for each supported SRN category.

	srnCategory

This field specifies the supported SRN category. When capabilities are provided for two SRN categories A and B where B is a subset of A (e.g. A defines SRN technology only and B defines the same SRN technology and a vendor ID), the capabilities for B prevail over those for A in the case of B.

	supportedMeasurements

This field specifies the SRN measurements the target can provide. The field shall be included in case target-assisted mode is supported for the SRN category.

	supportedAssistanceData

This field specifies the SRN assistance data types supported by the target device for target based mode. This is represented by a bit string, with a one value at the bit position means the particular assistance data type is supported; a zero value means not supported. The following bits are assigned for the indicated assistance data.

srnGoup: SRN group data
antennaPattern: SRN antenna pattern data
ver2-0-propagation: propagation estimation for each SRN AP. This bit only applies to LPPe 2.0.
ver2-0-rssiHeatMap: RSSI heat map for an SRN AP and default reference grid. This bit only applies to LPPe 2.0.
ver2-0-rttHeatMap: RTT heat map for an SRN AP and default reference grid. This bit only applies to LPPe 2.0.
ver2-0-jpeg: compression of a heat map using JPEG. This bit only applies to LPPe 2.0.
ver2-0-reorientation: reorientation of a heat map as in Appendix G.4.1. This bit only applies to LPPe 2.0.

ver2-0-run-lengths: heat maps with arbitrary shape via run lengths as in Appendix G.4.2. This bit only applies to LPPe 2.0.

ver2-0-update-required-grid-points: heat maps containing grid points that trigger a target request for new assistance data when a target is near such a grid point. This bit only applies to LPPe 2.0.

ver2-0-locationAreaData: location area data for SRN APs. This bit only applies to LPPe 2.0
ver2-0-transmitterProperties: transmitter properties for SRN APs. This bit only applies to LPPe 2.0.

	historicMeasurementsSupported

This field, if included, indicates support for reporting historic measurements.

	ver2-0-propModel-Capability

This parameter only applies to LPPe 2.0 and defines the types of RF propagation model supported by the target for SRN APs.


6.5.11.10 Short Range Node Capability Information Elements

Void.

6.5.11.11 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 (SIZE (1..16)) OF OMA-LPPe-SRN-Category

OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-SRN-RequestCapabilitiesElement  field descriptions

	capabilitiesRequestedFor 

This field specifies the SRN categories for which the target capabilities are requested. If this field is absent, the capabilities for all SRN categories supported by the target are requested.


6.5.11.12 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

	OMA-LPPe-SRN-Error  field descriptions

	srnLocationServerErrorCause 

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,











someGroupOrCategoryOrSRNidUnknownOrUnsupported,











allGroupAndCategoryOrSRNidUnknownOrUnsupported,











noSRNgroupsNearby,











...} 











OPTIONAL,


groupUpdateErrors
ENUMERATED { 
undefined,











allSRNgroupIDsUnknown,











allSRNgroupIDsknownButSomeSRNgroupVersionsUnknown,











allSRNgroupIDsknownAndAllSRNgroupVersionsUnknown,











someSRNgroupIDsUnknown,











someSRNgroupVersionsUnknownAndAllSRNGroupVersionsUnknown,











someSRNgroupIDsAndSomeSRNgroupVersionsUnknown,











inTheGroupInformationDoesNotMatchWithGroupID,











...} 











OPTIONAL,


srnAntennaErrors 
ENUMERATED { 
undefined,










 
someAntennaPatternIDsUnknown,










 
allAntennaPatternIDsUnknown,










 
... } 











OPTIONAL,


...,
-- version 2.0 extension elements


ver2-0-propagationModelUnavailable

NULL

OPTIONAL,


ver2-0-rssiHeatMapsUnavailable


NULL

OPTIONAL, 

ver2-0-rttHeatMapsUnavailable


NULL

OPTIONAL
}

-- ASN1STOP

	OMA-LPPe-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 SRN group update request. 

	srnAntennaErrors

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

	ver2-0-propagationModelUnavailable

This field applies to LPPe 2.0 only. When present it indicates that a propagation model for SRNs is not available

	ver2-0-rssiHeatMapsUnavailable

This field applies to LPPe 2.0 only. When present it indicates that an RSSI Heat Map for SRNs is not available.

	ver2-0-rttHeatMapsUnavailable

This field applies to LPPe 2.0 only. When present it indicates that an RTT Heat Map for SRNs is not available.


–
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 {


srnErrorsPerCategory

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


...

}

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


category

OMA-LPPe-SRN-Category,


srnErrors

ENUMERATED{
undefined,









requestedMeasurementsNotAvailable,









notAllrequestedMeasurementsPossible,









categoryNotSupported,







    
 ...},


rssiNotAvailable




NULL
OPTIONAL,


rtdNotAvailable





NULL
OPTIONAL,


multipleSetsNotAvailable


NULL
OPTIONAL,


historicMeasurementsNotAvailable
NULL
OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-SRN-LocationServerErrorCauses field descriptions

	srnErrors

This field specifies the target error cause. If the srnErrors value is ‘requestedMeasurementsNotAvailable‘, none of the requested measurements could be provided and no further information needs to be included. If the srnErrors value is ‘notAllrequestedMeasurementsPossible’, the target device was able to provide some but not all requested SRN measurements. In this case, the target device should indicate those measurements that could not be obtained.


6.5.11.13 Short Range Node Common Elements

Specifies SRN common elements.
– 
OMA-LPPe-SRN-SRNgroupUniqueID

The IE OMA-LPPe-SRN-SRNgroupUniqueID provides a unique ID for a SRN group.

-- ASN1START

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


providerID


OMA-LPPe-VendorOrOperatorID,


providerAssignedID
OCTET STRING,


srnDataVersion

INTEGER (0..4294967295)


OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-SRN-SRNgroupUniqueID field descriptions

	providerID

This field identifies the vendor or operator or other service provider for the SRN group.

	providerAssignedID

This field provides a unique ID relative to the particular provider.

	srnDataVersion

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).


– 
OMA-LPPe-SRN-SRNtype

The IE OMA-LPPe-SRN-SRNtype provides information about a particular SRN category and can be considered to be a specific instance of an SRN category.

-- ASN1START

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


srnCategory



OMA-LPPe-SRN-Category,


srnERP




INTEGER(-300..500)








OPTIONAL,


srnAntennaInfo


SEQUENCE {










antennaPatternID

INTEGER(0..65535),










switchingPatternID

INTEGER(0..65535)



OPTIONAL,










...










}










OPTIONAL,


...

}

-- ASN1STOP

	OMA-LPPe-SRN-SRNtype field descriptions

	srnCategory

This field identifies the SRN category.

	srnERP

This field specifies the effective radiated power.

Scale factor 0.1 dB ref 1 mW. 

	srnAntennaInfo

This field provides information about the SRN antenna type.

	antennaPatternID

This field provides a unique ID relative to the srnVendorInformation for the antenna pattern. 

	switchingPatternID

This field provides a unique ID relative to the srnVendorInformation for the antenna switching pattern.


– 
OMA-LPPe-SRN-Category

The IE OMA-LPPe-SRN-Category identifies a particular SRN technology and where relevant an associated vendor. Vendors associated information can be used to further qualify the SRN technology type (e.g. in the case of "other") or indicate a specific SRN technology type supported in SRNs supplied by a particular vendor.

-- ASN1START

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


srnTechnologyType

OMA-LPPe-SRN-Technologies,


srnVendorInformation
SEQUENCE {










vendor


OMA-LPPe-VendorOrOperatorID,










vendorInfo

OCTET STRING


OPTIONAL,










...










}









OPTIONAL,
--Cond other


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	other
	The field is mandatory present if srnTechnologyType IE is set to value ‘other’. Otherwise it may optionally be present.


	OMA-LPPe-OMA-LPPe-SRN-SRNtype field descriptions

	srnTechnologyType

This field identifies the SRN RF technology.

	srnVendorInformation

This field provides information about an associated SRN vendor.


– 
OMA-LPPe-SRN-SRNid

The IE OMA-LPPe-SRN-SRNid provides an identidity for a particular SRN.

-- ASN1START

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


srn-id

CHOICE {








mac


BIT STRING(SIZE(48)),








nfc


SEQUENCE {













manufacturer


BIT STRING(SIZE(8)),













uniqueNumber


BIT STRING(SIZE(48)),













...













},








mobileCode
SEQUENCE {













registryID 



BIT STRING(SIZE(12)),













remainingPart


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













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













...













},








other

OCTET STRING,








...







},


...

}

-- ASN1STOP

	OMA-LPPe-SRN-SRNid field descriptions

	srn-id

This field defines the SRN ID for a particular SRN. 

	mac

This field defines the MAC address of the SRN for BT and BT LE as per [Error! Reference source not found.]

	nfc

This field defines the Manufacturer and Unique Number of the SRN for NFC as per [Error! Reference source not found.] and [Error! Reference source not found.].

	mobileCode

This field defines the Mobile Code Identifier (ICI) of the SRN for OMA Mobile Codes as defined in [Error! Reference source not found.].

	other

This field defines a vendor or operator specific SRN ID. The meaning of this field may be inferred from the SRN group ID (OMA-LPPe-SRN-SRNgroupUniqueID) and/or the SRN category (OMA-LPPe-SRN-Category). 


– 
OMA-LPPe-SRN-Technologies

The IE OMA-LPPe-SRN-Technologies defines a particular SRN technology type.

-- ASN1START

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


srnTechnologies 
ENUMERATED{ bt, btle, nfc, mobileCode, other, ... },


...

}

-- ASN1STOP

	OMA-LPPe-SRN-Technologies field descriptions

	srnTechnologies

This field spefies the particular SRN technology:

bt: specifies the SRN technology is Bluetooth [Error! Reference source not found.];

btle:  specifies the SRN technology is Bluetooth Low Energy [Error! Reference source not found.];

nfc: specifies the SRN technology is Near Field Communications [Error! Reference source not found.], [Error! Reference source not found.];

mobileCode: specifies the SRN technology is OMA Mobile Codes [Error! Reference source not found.].

other: specifies an vendor or operator specific SRN type that can be further defined in OMA-LPPe-SRN-Category


– 
OMA-LPPe-SRN-MeasurementMask

The IE OMA-LPPe-SRN-MeasurementMask defines SRN measurement types.

-- ASN1START

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


srnMeasurements


BIT STRING {
rssi(0),












rtd (1) } (SIZE(1..16)),


...

}

-- ASN1STOP

	OMA-LPPe-SRN-MeasurementMask field descriptions

	srnMeasurements

This field specifies a particular SRN measurement type. This is represented by a bit string, with a one value at the bit position means the particular measurement type is addressed (e.g., requested or supported); a zero value means not addressed (e.g., not requested or not supported).


Appendix G
Encoding of RF Heat Maps (Normative) – version 2.0

This appendix applies only to LPPe 2.0 and defines how RF heat maps are encoded for a transmitter (e.g. an WLAN AP or SRN AP) using an octet string and with optional compression.

G.6
RSSI Calibration Model

The RSSI calibration function which transforms RSSI values measured by a target device into corresponding RSSI values for  a reference device associated with a heat map for RSSI is expressed by the following linear function.


Error! Objects cannot be created from editing field codes.
Here
Error! Objects cannot be created from editing field codes.and 
Error! Objects cannot be created from editing field codes. are the slope and constant, respectively, of a linear function which transforms an RSSI value measured by a target device i into a RSSI value that would be measured by a reference device. A reference device can be any vendor or operator chosen device which includes a WLAN basedband chipset, e.g. notebook, table PC, smartphone, etc. A (
Error! Objects cannot be created from editing field codes.,
Error! Objects cannot be created from editing field codes.) pairs are uniquely defined according to the relationship between the reference device and/or a baseband chipset in the reference device and the target device and/or a baseband chipset in the target device using information about the respective OEM and/or chipset vendors. The following table shows exemplary mappings from a reference device to a series of target devices in the case of WLAN baseband chipsets.

	index
	Device Vendor
	Device

model
	WLAN baseband chipset Vendor
	WLAN baseband chipset Model
	
Error! Objects cannot be created from editing field codes.
	
Error! Objects cannot be created from editing field codes.

	0
(Ref device)
	Lenovo
	ThinkPad

X200
	Intel
	5300
	1
	0

	1
	Motorola
	RAZR
	Texas Instrument
	WiLink7.0
	0.81
	-20.69

	2
	Samsung
	GalaxyS1
	Broadcom
	BCM4329
	0.72
	-8.23

	...
	...
	...
	...
	...
	...
	...

	100
	Sony
	Xperia Z
	Qualcomm Atheros
	WCN3660
	1.27
	-10.13

	...
	...
	...
	...
	...
	...
	...

	200
	HTC
	One
	Broadcom
	BCM4335
	1.14
	-7.12

	...
	...
	...
	...
	...
	...
	...


Assume a target device and a sourcing device with index numbers i and j, respectively, where the sourcing device is used to generate an RSSI heat map and is not the same as the reference device for which calibration parameters are known (e.g. as in the above table). The following calculation shows how to derive the RSSI calibration model parameter pairs (
Error! Objects cannot be created from editing field codes., 
Error! Objects cannot be created from editing field codes.) which transform an RSSI value measured by the target device into an RSSI value measured by the sourcing device according to the RSSI heat map.
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To obtain the calibration parameters above which relate RSSI values for the target and sourcing devices, the calibration for the reference device can be used (e.g. from the above table) as follows.

Error! Objects cannot be created from editing field codes.
                  
Error! Objects cannot be created from editing field codes.
By rearranging the above expression, the RSSI calibration model parameters are expressed as follows.


Error! Objects cannot be created from editing field codes.
�SRNs employ group assistance data in the same way as WLAN APs. However, the SRN group data support is different to that for WLAN APs and was included in LPPe 1.0 versus LPPe 2.0 for WLAN groups. I considered proposing a generic version of existing WLAN AP groups for SRNs but decided this would complicate SRN assistance data by supporting 2 different types of group data. So even though SRN groups are (in my view) less flexible than WLAN groups, I am sticking to existing SRN group support. However, I am proposing to include the same types of group data allowed for WLAN AP groups for SRN groups to provide better parity between WLAN and SRN support. The group data types being proposed here already exist for WLAN APs and, in one case, will improve support for RF heat maps.
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