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1 Reason for Change

This CR is to propose the method for request and provision of Radio Map data for a selected area which is an agreed requirement ‘LPP-AD-025’ as written below.
	LPP-AD-026
	LPPe SHALL support mechanism for request and provision of Radio Map data for a selected area.

Informational Note 1: The requirement relates to use case B.8.
	2.0


The table below shows a Radio Map data structure as an example according to the defined IEs related to the Radio Map data structure. Since the Radio Map is used by not only WLAN technology, but also Bluetooth technology, the Radio Map is formed to be used by both technologies. 
	Index
	Radio Map 
Reference Points
	AP1
	AP2
	AP3
	…

	
	
	Mean
	Std
	Mean
	Std
	Mean
	Std
	Mean
	Std

	1
	(x1, y1)
	-73
	1.3
	-34
	6.1
	-33
	9.1
	…
	…

	2 (up)
	(x2, y2)
	-42
	4.2
	-23
	7.3
	-
	-
	…
	…

	3
	(x3, y3)
	-14
	10.3
	-
	-
	-52
	1.0
	…
	…

	4
	(x4, y4)
	-12
	5.2
	-
	-
	-
	-
	…
	…

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…


2 Impact on Backward Compatibility

None
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

Review and Agree to this CR and apply the proposed changes to LPPe 2.0 TS if it is acceptable.
6 Detailed Change Proposal

Change 1:  WLAN-AP-Request/ProvideCapabilities
5.2.1.1 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) }
(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-radio-map

(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-radio-map: the radio map information in terms of given area


Change 2:  OMA-LPPe-WLAN-AP-RequestAssistanceData
5.2.1.2 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-radio-map



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


requestedAPTypes
OMA-LPPe-WLAN-AP-Type-List,
-- version 2.0 extension elements

ver2-0-requestedRadioMap


OMA-LPPe-ver2-0-RequestedRadioMap


OPTIONAL,
















--Cond radiomapInUse

...

}

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

    units
 ENUMERATED {

        cm,


cm10,    



m,    

        m10,    

        ...

    } OPTIONAL,

    radioMapReq
 CHOICE {

        radioMapUniqueIDReq
 OCTET STRING,    

        radioMapReferencePointsReq
 SEQUENCE {

            referencePointUniqueID
 OMA-LPPe-ReferencePointUniqueID,        

            referencePoints
 OMA-LPPe-RelativeLocation,        

            ...

        },    

        rangeOfRadioMap
 CHOICE {

            circle
 INTEGER (0..127),        

            ellipse
 SEQUENCE {

                semimajor
 INTEGER (0..127),            

                semiminor
 INTEGER (0..127),            

                offsetAngle
 INTEGER (0..179)

            },        

--cond UElocationBasis
            ...

        },    

        radioMapUpdateRequest
 SEQUENCE {

            radioMapUniqueID
 
OCTET STRING,        

            updatingIndex
 

INTEGER (1..512),        



highAccuracy3Dvelocty
OMA-LPPe-HighAccuracy3Dvelocity

OPTIONAL,
            ...

        },


--cond radioMapUpdateReq
        ...

    },

    ...

}

-- ASN1STOP

	Conditional presence
	Explanation

	radioMapInUse
	The field is mandatory present if the Radio Map is requested, otherwise it is not present.

	UElocationBasis
	The field shall be included only if the target sends its approximate position in the request assistance data in the common AD request parameters, otherwise it is not present.

	radioMapUpdateReq
	The field shall be included when a Radio Map data update request where the previously agreed assistance delivery is used.


	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-radio-map: Radio Map data in terms of given area

	requestedAPTypes

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

	units

This field specifies the units for vertical and optionally horizontal distances. The choices are 1 cm, 10 cm, 1 meter and 10 meters. This field is optional. A unit of 1 meter is specified by the absence of the field.

	radioMapReq

This field indicates the types of request the Radio Map assistance data by the target. The choices are:

radioMapUniqueIDReq: a unique ID for Radio Map data requested in case the UE has the previously acquired Radio Map ID.
radioMapReferencePointsReq: both a set of Radio Map reference points (expressed by the relative locations) and unique ID for a reference point of the set. This field is present if the UE knows the unique ID and a set of Radio Map reference points in advance. Thus the UE selects some points to acquire the Radio Map for a specific area. The discovery of the reference points and ID is out of scope of LPPe.
rangeOfRadioMap: If the approximate position of UE is reported in the common AD request parameters, the parameter provides the range of Radio Map data expressed either as a circle with given radius or as an ellipse with given semi major axis, semi minor axis and offset angle (0-179 degrees) subtened clockwise from North to the semi major axis. The center of the circle or ellipse is the reported approximate position.
The encoded value N for the length L of the radius of the circle or the semi major axis or semi minor axis of the ellipse satisfies:
L = 5*(1.1N-1) units (range is 0-903314 units for N in the range 0-127)
e.g. for 1 meter units, (N=1, L=0.5m), (N=2, L=1.05m), (N=10, L=8.0m), (N=20, L=28.6m), (N=40, L=221m), (N=60, L=1517m)
radoMapUpdateRequest: This field provides both a unique ID for a Radio Map data and an index of reference points of radio map defined in OMA-LPPe-ver2-0-RadioMapData IE for update request when the UE estimates its position near given reference points indicated by updateRequiredRadioMapReferencePoint in the RadioMapData IE. Optionally, the UE can send its heading and velocity information in case possible.
Note: Radio Map data AD is periodic/triggered AD type and is thus also accompanied by periodic/triggered session ID in the common AD request parameters.


Change 3:  ProvideAssistanceData
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-AP-RadioMap


OMA-LPPe-ver2-0-RadioMap





OPTIONAL,

...

}
maxWLANDataSets
INTEGER ::= 8

-- ASN1STOP

Change 4:  OMA-LPPe-RadioMap

OMA-LPPe-ver2-0-RadioMap
The IE OMA-LPPe-ver2-0-RadioMap provides Radio Map data which is a set of recorded RSS (Received Signal Strength) patterns for well-defined reference points, for each AP.
-- ANS1START

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

    radioMapUniqueID
 





OMA-LPPe-ver2-0-RadioMapUniqueID OPTIONAL,

    radioMapReferencePoint
 




OMA-LPPe-ReferencePoint OPTIONAL,

    validityPeriod
 






OMA-LPPe-ValidityPeriod OPTIONAL,

    validityArea
 






OMA-LPPe-ValidityArea OPTIONAL,

    updateRequiredRadioMapReferencePoint
 
OMA-LPPe-RleList OPTIONAL,

    radioMap
 
SEQUENCE (SIZE(1..1024)) 
OF OMA-LPPe-ver2-0-RadioMapData,

    ...

}

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

    radioMapReferencePointIndex
 


INTEGER (1..1024),

    radioMapReferencePoints
 



OMA-LPPe-RelativeLocation,

    rssValueOfAP
 SEQUENCE (SIZE(1..128)) 
OF OMA-LPPe-ver2-0-RSSValueOfAP,

    ...

}

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

    apData
 








OMA-LPPe-WLAN-AP-Data,
    rssMean
 







INTEGER (-127..0),
    rssStd









INTEGER (0..255) 

OPTIONAL,
    ...

}
-- ASN1STOP
	OMA-LPPe-ver2-0-RadioMap field descriptions

	radioMapUniqueID
This field provides the identification of the Radio Map.

	radioMapReferencePoint
This field specifies a reference location for the location of all Radio Map reference points in the radioMapReferencePoint IE. If this field is absent, the default reference location is provided by the default reference point in the LPPe common IEs.

	validityPeriod

This field is used to indicate when (in time) the assistance data is valid.

	validityArea
This field is used to indicate the geographical area where the Radio Map data, is valid. If this field is missing, the validity area is either self-evident from the data (e.g., a local map) or the data is global.

	updateRequiredRadioMapReferencePoint

This field provides a set of Radio Map reference points for indicating that if the UE estimates its position near the given Radio Map reference points, the UE will send a request assistance data to update the radio map. In general, each point indicates where the Radio Map is updated (e.g., stairs for a Map of other floors, edge of corridor in the coverage of the Radio Map) by the location server with connected Radio Map data, the points are expressed by Run Length Encoding(RLE). If this field is not present, the Radio Map cannot be updated and covers all area. 
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As a example, consider the case in the table above, the shading boxes and number in each box refer the update-required Radio Map reference points and its index respectively, and based on the RLE encoding, this field is formed by, 1 ; 1 ; 8 ; 1 ; 1 ; 1 ; 4 ; 2 ; 4 ; 2 ; 2 ; 2 ; 1.

	RadioMap
This field provides Radio Map data for required area by the target. The Radio Map data consists of:

radioMapReferencePointIndex: the index of the each Radio Map reference point, the index shall be incrementaed by 1.
radioMapReferencePoints: the location where the RSS values from all accessible WLAN APs are measured.

rssValueOfAP: the mean of RSS values from accessible APs (for WLAN and BT) at the defined Radio Map reference points in units of 1dBm with a range of -127 to 0. The standard deviation of RSS values from accessible APs at the defined Radio Map reference points is optionally provided in units of 0.1dBm with a range of 0 to 255. This field also contains information of the accessible WLAN APs.


Editor’s Note: this IE is one of LPPe common low level IEs. So, it must be within the 6.4.1 section. 
Change 5:  OMA-LPPe-ver2-0-RadioMapUniqueID

OMA-LPPe-ver2-0-RadioMapUniqueID
The IE OMA-LPPe-ver2-0-RadioMapUniqueID provides a unique ID for a reference point.
--ASN1START
OMA-LPPe-ver2-0-RadioMapUniqueID ::= SEQUENCE {


providerID



OMA-LPPe-VendorOrOperatorID,


providerAssignedID

OCTET STRING,

version




INTEGER (1..64),

...

}

--ASN1STOP
	OMA-LPPe-ver-2-0-RadioMapUniqueID field descriptions

	providerID
This field identifies the vendor, operator or other service provider with jurisdiction over the Radio Map.

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

	version
This field provides the version of the reference point. The initial version of any reference point shall be 1. In case data associated with a given reference point is updated, the version shall be incremented by 1. A target device shall delete all data associated with any previous version of a particular reference point when receiving data associated with a more recent version. For reference points without a unique ID, versioning is not applicable and the reference point cannot be uniquely referred to in any context where it is not completely defined.


Editor’s Note: this IE is one of LPPe common low level IEs. So, it must be within the 6.4.1 section. 
Change 6:  OMA-LPPe-ver2-0-RadioMapAPData
OMA-LPPe-ver2-0-RadioMapAPData
The IE OMA-LPPe-ver2-0-RadioMapAPData provides an identity for a particular Access Point (e.g., WLAN and BT AP) which the signals is emitted and the additional information for the AP as part of Radio Map data. The signals are captured at the Radio Map reference point as defined in OMA-LPPe-ver2-0-RadioMapData.
-- ASN1START

OMA-LPPe-ver2-0-RadioMap-AP-ID ::= SEQUENCE {


macAddress




BIT STRING(SIZE(48)),

relative-location


OMA-LPPe-RelativeLocation

OPTIONAL,


location-reliability

INTEGER (1..100) 



OPTIONAL,

...
}
-- ASN1STOP
	OMA-LPPe-ver-2-0-RadioMapAPData

	macAddress
This field defines the 48-bit MAC address of either the WLAN AP or the BT and BT LE[IEEE 802.1.5.1]

	relative-location

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

	location-reliablity

This field provides the reliablity (R) of the AP (for WLAN and BT) location. The probability that the 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 AP having been moved to a new location. This field shall be provided if requested and available.


Editor’s Note: this IE is one of LPPe common low level IEs. So, it must be within the 6.4.1 section. 
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