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1. Introduction
During RAN2#79 meeting, whether to introduce uncertainty and confidence information for MDT location was discussed, and we had the following agreement [1]:

	12): Both confidence and uncertainty information are included, when available, in the positioning results collected with MDT, for both logged MDT and immediate MDT.  


And during email discussion [79#06] after last RAN2 meeting, it was difficult to reach an agreement on the signaling for uncertainty and confidence information and it was indicated in the final version CR that the coding details of these parameters are FFS:
	–
LocationInfo
The IE LocationInfo is used to transfer detailed location information available at the UE to correlate measurements and UE position information.
LocationInfo information element
-- ASN1START

LocationInfo-r10 ::=
SEQUENCE {


locationCoordinates-r10




CHOICE {



ellipsoid-Point-r10





OCTET STRING,



ellipsoidPointWithAltitude-r10


OCTET STRING,


...


},


horizontalVelocity-r10




OCTET STRING



OPTIONAL,


gnss-TOD-msec-r10





OCTET STRING



OPTIONAL,


...,

[[
uncertainty-r11






OCTET STRING



OPTIONAL,



confidence-r11






OCTET STRING



OPTIONAL


]]
}

-- ASN1STOP

LocationInfo field descriptions

confidence
Parameter defined in TS36.355 [54]. Coding details are FFS.
ellipsoid-Point 

Parameter Ellipsoid-Point defined in TS36.355 [54].
ellipsoidPointWithAltitude 

Parameter EllipsoidPointWithAltitude defined in TS36.355 [54].

gnss-TOD-msec

Parameter Gnss-TOD-msec defined in TS36.355 [54]

horizontalVelocity 

Parameter HorizontalVelocity defined in TS36.355 [54]. 

uncertainty
Parameter defined in TS36.355 [54]. Coding details are FFS.



In this contribution, several signaling design solutions are provided. And our preference is given.
2. Discussion
According to section 7 in specification 23.032 [2], it is clear that parameters of confidence and uncertainty belong to some shape descriptions, which have been copied in Annex. And as in current specification, only Ellipsoid Point and Ellipsoid Point with Altitude are specified. Other four shapes which have confidence and uncertainty information should be considered to specify. It seems that there is no need to define confidence and uncertainty separately as they have been already defined as part parameters of some shape descriptions.

Proposal 1: It is proposed not to define IE Confidence and IE Uncertainty separately.

The following are some potential solutions for confidence and uncertainty signaling design:
Alt1: define a new IE LocationInfo-r11 and use a new container for all of these six shapes, which bits sequence is aligned with 23.032. Parameters of IE LocationInfo-r11 should be added as an optional IE in each IE related to reporting of location information.
The new definition is as below:

LocationInfo-r11 ::=
SEQUENCE {


locationCoordinates-r11




OCTET STRING,

horizontalVelocity-r11




OCTET STRING



OPTIONAL,


gnss-TOD-msec-r11





OCTET STRING



OPTIONAL

...
}
Note: Other modifications are omitted.
The UE can choose to use R10 IE or R11 IE to report the location information as both are optional IEs.
Alt2: Add four containers as four branches in CHOICE type in LocationInfo-r10 IE. Corresponding definitions could also refer to 36.355 just like ellipsoid-Point-r10 and ellipsoidPointWithAltitude-r10 field descriptions.
The following is the example:

LocationInfo-r10 ::=
SEQUENCE {


locationCoordinates-r10




CHOICE {



ellipsoid-Point-r10





OCTET STRING,



ellipsoidPointWithAltitude-r10


OCTET STRING,


...,



ellipsoidPointWithUncertaintyCircle-r11
OCTET STRING,



ellipsoidPointWithUncertaintyEllipse-r11



OCTET STRING,



ellipsoidPointWithAltitudeAndUncertaintyEllipsoid-r11
OCTET STRING,



ellipsoidArc-r11


 


OCTET STRING

},


horizontalVelocity-r10




OCTET STRING



OPTIONAL,


gnss-TOD-msec-r10





OCTET STRING



OPTIONAL,


...



}

This solution is very clear and readable. Each new IE refers to corresponding definition in 36.355. The style is aligned with R10. And it also could avoid some complex specification modifications since only LocationInfo-r10 is extended.
Alt3: Add a new container for other 4 uncertainty shapes in LocationInfo-r10 IE, in which bits sequence is aligned with 23.032. 
The following is an example:
LocationInfo-r10 ::=
SEQUENCE {


locationCoordinates-r10




CHOICE {



ellipsoid-Point-r10





OCTET STRING,



ellipsoidPointWithAltitude-r10


OCTET STRING,


...


},


horizontalVelocity-r10




OCTET STRING



OPTIONAL,


gnss-TOD-msec-r10





OCTET STRING



OPTIONAL,


...,

[[
LocationCoordinatesForUncertainty-r11
OCTET STRING


OPTIONAL



]]
}

This solution is also very simple, but the new IE should refer to 23.032 not refer to 36.355. It is not aligned with other parameters already defined in R10 specification.
Alt4: Combine alt2 and alt3. I.e. add a new container for other 4 uncertainty shapes as one branch of the CHOICE type in LocationInfo-r10 IE, in which bits sequence is aligned with 23.032. 

LocationInfo-r10 ::=
SEQUENCE {


locationCoordinates-r10




CHOICE {



ellipsoid-Point-r10





OCTET STRING,



ellipsoidPointWithAltitude-r10


OCTET STRING,


...,


LocationCoordinatesForUncertainty-r11
OCTET STRING

},


horizontalVelocity-r10




OCTET STRING



OPTIONAL,


gnss-TOD-msec-r10





OCTET STRING



OPTIONAL,


...



}

Compare with Alt3, this could avoid some duplex information reporting such as degrees of latitude and longitude etc. But it still has the same cons. i.e. the reference specification is not the same as in R10 specification.
Alt5: Delta signaling is added which contains other parameters except these parameters already included in ellipsoid-Point-r10 and ellipsoidPointWithAltitude-r10.
As for different type of shape, there are different uncertainty parameters, sometimes there is one, and sometimes there are two. It seems a bit complex to define the delta signaling. So it is proposed not to adopt delta signaling for uncertainty and confidence.

In order to keep the specification style aligned, we slightly prefer solution Alt2.

Proposal2: Alt2 is adopted in R11 specification, i.e. add four containers as four branches in CHOICE type in LocationInfo-r10 IE.
3. Conclusion

In this contribution, solutions on signaling design for uncertainty and confidence of location are provided. And we propose that:
Proposal 1: It is proposed not to define IE Confidence and IE Uncertainty separately.

Proposal2: Alt2 is adopted in R11 specification, i.e. add four containers as four branches in CHOICE type in LocationInfo-r10 IE.
If the proposal could be agreed, the corresponding CR could find in [3].
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5. Annex

/* Copy from 23.032*/

7.3
Shape description

The shape description consist of different elements.

7.3.1
Ellipsoid Point

The coding of a point is described in figure 5.
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Figure 5: Shape description of a point

S:
Sign of latitude

Bit value 0 
North

Bit value 1 
South

Degrees of latitude


Bit 1 of octet 4 is the low order bit

Degrees of longitude


Bit 1 of octet 7 is the low order bit

7.3.2
Ellipsoid Point with uncertainty Circle
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Figure 6: Shape description of an ellipsoid point with uncertainty circle 

7.3.3
Ellipsoid Point with uncertainty Ellipse
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Figure 6a: Shape description of an ellipsoid point with uncertainty ellipse

Orientation of major axis


angle in degrees between the major axis and north


(0 = north, 90 = east, values of 180 and above are not used)

7.3.5
Ellipsoid Point with Altitude

The coding of an ellipsoid point with altitude is described in figure 8. 
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Figure 8: Shape description of an ellipsoid point with altitude

D:
Direction of Altitude


Bit value 0
Altitude expresses height


Bit value 1
Altitude expresses depth

Altitude


Bit 1 of octet 9 is the low order bit

7.3.6
Ellipsoid Point with altitude and uncertainty ellipsoid


[image: image5.wmf] 

 

8

 

7

 

6

 

5

 

4

 

3

 

2

 

1

 

 

spare

 

 

1

 

0

 

0

 

1

 

 

S

 

Degrees of latitude

 

Degrees of longitude

 

Octet 7

 

Octet 6

 

Octet 5

 

Octet 3

 

Octet 4

 

Octet 2

 

Octet 1

 

Uncertainty semi

-

major

 

Octet 10

 

 

0

 

spare

 

Uncertainty semi

-

minor

 

Octet 11

 

 

0

 

spare

 

Orientation of major axis

 

Octet 12

 

 

D

 

Altitude

 

Octet 8

 

Octet

 9

 

Uncertainty Altitude

 

Octet 13

 

0 

spare

 

Confidence

 

Octet 14

 

0 

spare

 


Figure 9: Shape description of an ellipsoid point with altitude and uncertainty ellipsoid

7.3.7
Ellipsoid Arc
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Figure 10: Shape description of an Ellipsoid arc

Inner radius


Bit 8 of octet 8 is the high order bit.

Bit 1 of octet 9 is the low order bit.
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