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1 Reason for Change

This CR addresses two issues related to Indoor Positioning: (1) sending of the UE’s MAC address to the server and (2) increasing the uncertainty range for high accuracy positioning.

(1) This CR proposes to add the UE’s MAC address to OMA-LPPe-WLAN-AP-ProvideCapabilites. This will enable the UE to share its MAC address with the server, a requirement in the context of certain WiFi positioning methods. SUPL 2.0 already supports this feature (it was added as a bug fix) but it was unfortunately not added to LPPe. This CR proposes to correct this oversight.
(2) The Circular Error Probable (CPE) for High Accuracy Position is currently defined as:
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The chosen formula CEP = 0.3*((1+0.02)N-1) limits the range of CEP to [0,45.6) meters. To make CEP more applicable to real world scenarios, it is proposed to slightly modify the formula in order to allow for a larger range of [0, 200) meters: CEP = 0.3*((1+0.02594)N-1). This results in the following mapping table:
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It is further proposed to apply similar changes to uncertainty-semimajor, uncertainty-semiminor and altitude uncertainty and to clarify the meaning of N=255 (N has a range of 0..255).
2 Impact on Backward Compatibility

n/a
3 Impact on Other Specifications

LPPe 1.1, LPPe 2.0
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 1.0 TS.
6 Detailed Change Proposal

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


...,


additional-wlan-ecid-MeasSupported
BIT STRING {












oc


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

ueMACAddress
BIT STRING (SIZE (48))
OPTIONAL
}

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 
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)

	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

	ueMACAddress
This field specifies the MAC Address of the UE. This field should be included for location for an emergency call and may be included in other cases.


6.4.1
LPPe Common low level IEs

……………

–
OMA-LPPe-HighAccuracy3Dposition
The OMA-LPPe-HighAccuracy3Dposition provides the IE to carry high accuracy 3D position information.

-- ASN1START

OMA-LPPe-HighAccuracy3Dposition ::= SEQUENCE {


latitude



INTEGER(-2147483648..2147483647),


longitude



INTEGER(-2147483648..2147483647),


cep





INTEGER(0..255)





OPTIONAL, 
--Cond NoEllipse


uncertainty-semimajor
INTEGER(0..255)





OPTIONAL, 
--Cond NoCEP


uncertainty-semiminor
INTEGER(0..255)





OPTIONAL, 
--Cond NoCEP


offset-angle


INTEGER(0..179)





OPTIONAL, 
--Cond NoCEP


confidenceHorizontal
INTEGER(0..99)





OPTIONAL,


altitude



INTEGER(-64000..1280000),


uncertainty-altitude
INTEGER(0..255),


confidenceVertical

INTEGER(0..99)





OPTIONAL,


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	NoEllipse
	The field is mandatory present, if no uncertainty ellipse is present.

The field shall not be present, if uncertainty ellipse present.

	NoCEP
	The field is mandatory present, if no CEP is present.

The field shall not be present, if CEP present.


	OMA-LPPe-HighAccuracy3Dposition field descriptions

	latitude

Latitude based on WGS84 [GPS-ICD-200D] datum. The relation between the latitude X in range [-90°, 90°] and the coded number N is
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where value N=231 is coded as N=231-1. Resolution 4.7 mm.

	longitude

Longitude based on WGS84 [GPS-ICD-200D] datum. The relation between the longitude X in range [-180°, 180°) and the coded number N is
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Worst-case resolution (at the Equator) 9.3 mm.

	cep

Horizontal uncertainty expressed as Circular Error Probable expressed as the coded number N (with N from 0..255). The relation between the CEP and N is given by:
CEP = 0.3*( (1+0.02594)N-1) meters with N=255 meaning CEP > 200m, 

Range [0, 200) meters. The following table shows exemplary mappings from the coded number N to the component:

N

component-value, m

0

0

1

0.008
2

0.016
...

...

100

3.58
...

...

200

50.0
...

...

254

200
255
> 200


	uncertainty-semimajor

The semi-major axis of the horizontal uncertainty ellipse expressed as the coded number N (with N from 0..255). The relation between the semi-major axis and N is given by: 

semi-major axis = 0.3*( (1+0.02594)N-1) meters with N=255 meaning semi-major axis uncertainty > 200m,

Range [0, 200) meters.

	uncertainty-semiminor

The semi-minor axis of the horizontal uncertainty ellipse expressed as the coded number N (with N from 0..255). The relation between the semi-minor axis and N is given by: 

semi-minor axis = 0.3*( (1+0.02594)N-1) meters with N=255 meaning semi-minor axis uncertainty > 200m,

Range [0, 200) meters.

	offset-angle

The angle of semi-major axis measured clockwise with respect to True North in steps of 1 degree. 

	confidenceHorizontal

This field specifies the horizontal confidence percentage associated with the CEP or Uncertainty Ellipse depending upon which is included. 

In case horizontal confidence is not included, the confidence is either 68% (in case of CEP) or 39% (in case of ellipse). Note that in case the ellipse represents Gaussian 2D error distribution, 39% corresponds to 1σ confidence.

Confidence is encoded as a truncated percentage. An encoded value of 0 therefore represents a confidence C where 0% <=C <1% percent. An encoded value of 1 represents a confidence C where 1%<=C<2%, and so on. An encoded value of 99 represents a confidence C where 99%<=C<100%.

	altitude

Altitude with respect to WGS84 [GPS-ICD-200D] ellipsoid. 

Scale factor 2-7 meters. Range [-500, 10000] meters, 

	uncertainty-altitude

The altitude uncertainty expressed as the coded number N (with N from 0..255). The relation between the altitude uncertainty and N is given by: 

altitude uncertainty= 0.3*( (1+0.02594)N-1) meters, with N=255 meaning altitude uncertainty is unknown and unlimited
Range [0, 200) meters.

	confidenceVertical

This field specifies the confidence percentage associated with the altitude uncertainty. In case vertical confidence is not included, the confidence is 68% corresponding to 1σ value in case of 1D Gaussian error distribution.

Confidence is encoded as a truncated percentage. An encoded value of 0 therefore represents a confidence C where 0% <=C <1% percent. An encoded value of 1 represents a confidence C where 1%<=C<2%, and so on. An encoded value of 99 represents a confidence C where 99%<=C<100%..
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