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Reason for Change

This CR implements the following LPPe 2.0 requirement, in respect of Wi-Fi access point signal propagation

	LPP-IL-003
	LPPe SHALL support delivery of radio characteristic information to the UE for enhanced indoor location.
Informational Note: This requirement relates to the use case B.1.
	2.0



Impact on Backward Compatibility
n/a
Impact on Other Specifications
n/a
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.
Recommendation
It is recommended to include support for the feature in LPPe TS 2.0
Detailed Change Proposal

Changes to WLAN-AP-Data

[bookmark: _Toc275774245][bookmark: _Toc291580749][bookmark: _Toc342555241]–	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-WLAN-AP-Propagation    OPTIONAL    -- Cond oneonly

}

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 indicates the radio propagation characteristics of the WLAN AP for a particular LAN type 



[bookmark: _Toc275774246][bookmark: _Toc291580750][bookmark: _Toc342555242]–	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-WLAN-AP-Propagation    OPTIONAL    -- Cond oneonly

}

-- 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 beacon frames 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 propagattion characteristics of the WLAN AP for each WLAN type supported




–	OMA-LPPe-ver2-0-WLAN-AP-Propagation
The IE OMA-LPPe-ver2-0-WLAN-AP-Propagation is used by the location server to provide the propagation model for a particular type of WLAN AP.

-- ASN1START

OMA-LPPe-ver2-0-WLAN-AP-Propagation ::= CHOICE {
	propModel-1       				OMA-LPPe-ver2-0-WLAN-AP-CircularPropagation,    
	...	
}


-- ASN1STOP


	OMA-LPPe-ver2-0-WLAN-AP-Propagation field descriptions

	propModel-1
Selected propagation model of type 1



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

-- ASN1START

OMA-LPPe-ver2-0-WLAN-AP-CircularPropagation ::= SEQUENCE {
	propModelx				INTEGER (-8192..8191),
    propModely				INTEGER (-8192..8191),
	applicability					OMA-LPPe-ver2-0-WLAN-AP-ApplicabilityWindow,
    startRssi                       INTEGER (-128..127),
    stepSize                        Integer (1..16),
	propagationModel                SEQUENCE (SIZE(1..maxPropContours))
                                       OF OMA-LPPe-ver2-0-WLAN-AP-PropContourModel,	
    reliability                     INTEGER(0..7),
	...	
}

maxPropContours INTEGER ::= 10

-- ASN1STOP


	OMA-LPPe-ver2-0-WLAN-AP-Propagation field descriptions

	propModelx
This field gives the x (easterly) offset of the location of the AP assumed by the propagation model for this AP, with respect to the reference AP location (metres)

	propModely
This field gives the y (northerly) offset of the location of the AP assumed by the propagation model for this AP, with respect to the reference AP location (metres)

	applicability
This field defines the area over which the model is applicable

	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

	reliability
reliability weighting of this propagation map (0 is worst, 7  is best) 



–	OMA-LPPe-ver2-0-WLAN-AP-ApplicabilityWindow
The IE OMA-LPPe-ver2-0-WLAN-AP-ApplicabilityWindow gives the window of applicability of a propagation model for a WLAN AP.

-- ASN1START

OMA-LPPe-ver2-0-WLAN-AP-ApplicabilityWindow ::= SEQUENCE {
	cornerx				            INTEGER (-256..255),
    cornery			        	    INTEGER (-256..255),
    baseMagnitude		            INTEGER (0..511),
    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-WLAN-AP-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)

	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.
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)





Figure 1 Example Mmapping of applicability bits for 4x4 rectangle

–	OMA-LPPe-ver2-0-WLAN-AP-PropContourModel
The IE OMA-LPPe-WLAN-AP-PropModel gives the propagation model that is applicable to the WLAN AP, expressed as a set of contours of equal mean RSSI.

-- ASN1START

OMA-LPPe-WLAN-AP-PropContourModel ::= SEQUENCE {
    contourRadius   INTEGER(0..255)),
	...	
}

-- ASN1STOP

	OMA-LPPe-WLAN-AP-PropModel field descriptions

	contourRadius
Estimated mean radial distance from AP  (in metres) from (propmodelx, propmodely) where the signal strength is greater than 
startRSSI+(-1*stepSize*numCntr) dBm, where numCntr is the index of the contour within the propagation model array





[bookmark: _Toc275774247][bookmark: _Toc291580751][bookmark: _Toc342555243]WLAN AP Assistance Data Request
[bookmark: _Toc275774248][bookmark: _Toc291580752][bookmark: _Toc342555244]–	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)


 } (SIZE(1..16)),
	requestedAPTypes	OMA-LPPe-WLAN-AP-Type-List,
	...
}

-- 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 

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

	locationDataLCI
This field provides the reported location of the AP in form of the Location Configuration Information (LCI) defined in [IEEE 802.11k][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.



Change to WLAN-AP-ProvideCapabilities

[bookmark: _Toc271810146][bookmark: _Toc275774255][bookmark: _Toc291580759][bookmark: _Toc342555251]WLAN AP Capability Information
[bookmark: _Toc271810147][bookmark: _Toc275774256][bookmark: _Toc291580760][bookmark: _Toc342555252]–	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) }	(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)

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

OMA-LPPe-WLAN-AP-Capability ::= SEQUENCE {
	apMACAddress			OMA-LPPe-WLAN-AP-ID,
	apTypes					OMA-LPPe-WLAN-AP-Type-List,
	...
}

-- 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


	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



Addition to Appendix C

Propagation model descriptions
 Circular Contour with Applicability area
The relationship between a circular contour propagation model and area of applicability is exemplified in Figure 2


[bookmark: _Ref360115106]Figure 2 Usage of Propagation and applicability area parameters
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