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1. Overall Description:

As part of the work on UE Positioning Accuracy Enhancements for LTE (RP-172313), RAN2 has identified the need for new GAD shape or shapes to be able to report a "high-accuracy" location estimate with finer resolution. The existing GAD shapes in TS 23.032 have a latitude/longitude/altitude resolution which is not suitable for “high accuracy” location estimate requiring finer resolution. The following definition of HighAccuracy3Dpoint, which RAN2 agreed to include in TS 36.355 (R2-1804776), illustrates the signalling requirement for latitude/ longitude/altitude with finer resolution. Note that there is a need for multiple shapes definition to take in to account the different uncertainty shapes (ellipse, CEP) and also to be able to independently provide horizontal and vertical uncertainty of the “high accuracy” location estimate.
–
HighAccuracy3Dpoint

The IE HighAccuracy3Dpoint is used to describe a geographic shape as defined in 3GPP TS 23.032 [15]. 

-- ASN1START

HighAccuracy3Dpoint-r15 ::= SEQUENCE {


latitude-r15



INTEGER(-2147483648..2147483647),


longitude-r15



INTEGER(-2147483648..2147483647),


uncertaintyShape-r15

CHOICE {



cep-r15





INTEGER(0..255),



ellipse-r15




UncertaintyEllipse-r15


},


confidenceHorizontal-r15
INTEGER(0..99)





OPTIONAL,


altitude-r15



INTEGER(-64000..1280000),


uncertainty-altitude-r15
INTEGER(0..255),


confidenceVertical-r15

INTEGER(0..99)





OPTIONAL,


...

}

UncertaintyEllipse-r15 ::= SEQUENCE {


uncertainty-semimajor-r15
INTEGER(0..255),


uncertainty-semiminor-r15
INTEGER(0..255),


offset-angle-r15


INTEGER(0..179)

}

-- ASN1STOP
RAN2 also attempted one possible suggested updates to TS 23.032 for coding related to HighAccuracy3Dpoint which is provided below for information. This also illustrates the requirement for high accuracy reporting of latitude/ longitude/altitude with finer resolution.
6.1a
High accuracy point

The latitude for a high accuracy point, expressed in the range -90°, +90°, is coded as a number between -231 and 231-1, coded in 2's complement binary on 32 bits. The relation between the coded number N and the latitude X it encodes is the following (X in degrees):
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The longitude for a high accuracy point, expressed in the range -180°, +180°, is coded as a number between -231 and 231-1, coded in 2's complement binary on 32 bits. The relation between the coded number N and the longitude X it encodes is the following (X in degrees):
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6.2a
Horizontal uncertainty of a high accuracy point
A method of describing the uncertainty for latitude and longitude of a high accuracy point. The proposed solution makes use of a variation on the Binomial expansion. The uncertainty r, expressed in metres, is mapped to a number K, with the following formula:
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with C = 0.3 and x = 0.02. With 0 SYMBOL 163 \f "Symbol" K SYMBOL 163 \f "Symbol" 255, a suitably useful range between 0 and 46.5 metres is achieved for the uncertainty, while still being able to code down to values as small as 6 millimetres. The uncertainty can then be coded on 8 bits, as the binary encoding of K.

Table 1a: Example values for the high accuracy horizontal uncertainty Function
	Value of K
	Value of uncertainty

	0
	0 m

	1
	0.006 m

	2
	0.01212 m

	-
	-

	20
	0.14578 m

	-
	-

	40
	0.36241 m

	-
	-

	60
	0.68430 m

	-
	-

	80
	1.16263 m

	-
	-

	100
	1.87339 m

	-
	-

	120
	2.92954 m

	-
	-

	127
	3.40973 m

	-
	-

	255
	46.49129 m


6.3a
High accuracy altitude

Altitude for a high accuracy point is encoded as a number N between -64000 and 1280000 using 2's complement binary on 22 bits. The relation between the number N and the altitude a (in metres) it encodes is described by the following equation:
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So, the altitude for high accuracy point, with a scale factor of 2-7, ranges between -500 metres and 10000 metres. The altitude is encoded representing height above or below the WGS84 ellipsoid surface.
6.4a
Uncertainty Altitude of a high accuracy point

The uncertainty in altitude of a high accuracy point, h, expressed in metres is mapped from the binary number K, with the following formula:
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with C = 0.3 and x = 0.02. With 0 SYMBOL 163 \f "Symbol" K SYMBOL 163 \f "Symbol" 255, a suitably useful range between 0 and 46.5 meters is achieved for the uncertainty altitude of a high accuracy point. The uncertainty can then be coded on 8 bits, as the binary encoding of K.

Table 2a: Example values for the high accuracy uncertainty altitude Function
	Value of K
	Value of uncertainty

	0
	0 m

	1
	0.006 m

	2
	0.01212 m

	-
	-

	20
	0.14578 m

	-
	-

	40
	0.36241 m

	-
	-

	60
	0.68430 m

	-
	-

	80
	1.16263 m

	-
	-

	100
	1.87339 m

	-
	-

	120
	2.92954 m

	-
	-

	127
	3.40973 m

	-
	-

	255
	46.49129 m


2. Actions:

To SA2 group
ACTION: 

RAN2 requests SA2 to take RAN2 requirements into account and update TS 23.032.
3. Date of Next TSG-RAN2 Meetings:

3GPP RAN2#102

21 - 25 May 2018
Busan, Korea

3GPP RAN2#103

20 - 24 Aug 2018
Gothenburg, Sweden
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