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1. Introduction

At RAN3#23, the CR302 [R3-012322] Release 4 additions in Iu to support new positioning methods was approved and then added new IEs in the Request Type IE (included in Location Reporting Control and Location Report messages) amongst other additions. The Vertical Accuracy Code IE was added.

At RAN3#26, Nokia provided a correction CR [R3-020092] in order to correct and align the RANAP understanding of the Vertical Accuracy Code IE according to stage 2 and recent changes in TS 25.331 RRC. This CR was formally approved and other companies were asked to check those huge changes in RRC.

Nokia double checked it and is not anymore convince of the relevance of the previous CR, except the necessary correction of the formula.
2. DIscussion

According to TS 23.032 Rel4(section 6.2 and 6.4), the zero value for the Vertical Accuracy Code and Horizontal Accuracy Code IEs means that value of the respective uncertainty is 0 meter.

2.1 RRC CR 

Here are the changes related to the presence of those Accuracy IEs in section 8.6.7.19.1b of CR1186 [R2-012756] against RRC:

8.6.7.19.1b UE positioning reporting for UE based methods

[…]
- if IE “Vertical Accuracy” has been included in IE “UE positioning reporting quantity” and
-
if the IE “Vertical Accuracy” has been assigned to value “0” and 

-
if the IE “Horizontal Accuracy” has been assigned a value “0”, the UE may

-
include IE “Ellipsoid point with altitude”;

-
if the IE “Horizontal Accuracy” has been assigned a value unequal to “0” and 

-
if the UE has been able to calculate a 3-dimensional position, the UE shall

-
include IE “Ellipsoid point with altitude” or IE “Ellipsoid point with altitude and uncertainty ellipsoid” as the position estimate;

-
if the UE has not been able to calculate a 3-dimensional position, the UE may

-
act as if IE “Vertical Accuracy” was not included in IE “UE positioning reporting quantity”;

-
if the IE “Vertical Accuracy” has been assigned to a value unequal to “0” and

-
if the UE has been able to calculate a 3-dimensional position, the UE shall

-
include IE “Ellipsoid point with altitude and uncertainty ellipsoid” as the position estimate;

-
if the UE has not been able to calculate a 3-dimensional position, the UE shall

-
act as if IE “Vertical Accuracy” has not been included in IE “UE positioning reporting quantity”;

-
if IE “Vertical Accuracy” has not been included in IE “UE positioning reporting quantity” and 

-
if IE “Horizontal Accuracy” in IE “UE positioning reporting quantity” has been assigned to value “0”, the UE may:

-
include IE “Ellipsoid point”;

-
if IE “Horizontal Accuracy” in IE “UE positioning reporting quantity” has been assigned to a value unequal to 0, the UE shall

-
include either IE “Ellipsoid point with uncertainty circle” or IE “Ellipsoid point with uncertainty ellipse” or  IE “Ellipsoid point with altitude and uncertainty ellipsoid” as the position estimate. […]

The two next tables try to summarize these changes in the case of a direct report of geographical area:

· If Vertical Accuracy Code IE is NOT present in the Request type IE in the LOCATION REPORTING CONTROL message, the content of the Geographical Area in the LOCATION REPORT message SHALL/MAY be …

	Value of the Horizontal Accuracy Code IE equal to 0
	Value of the Horizontal Accuracy Code IE unequal to 0

	MAY be
Ellipsoid Point
	SHALL be
Ellipsoid Point and Uncertainty Ellipse or Ellipsoid Point and Uncertainty Circle or Ellipsoid Point with Altitude and Uncertainty Ellipsoid


· If Vertical Accuracy Code IE is present in the Request type IE in the LOCATION REPORTING CONTROL message, the content of the Geographical Area in the LOCATION REPORT message SHALL/MAY be …

	Value of the Vertical Accuracy Code IE
	Equal to 0
	Unequal to 0

	Value of the Horizontal Accuracy Code IE
	Equal to 0
	Unequal to 0
	Equal to 0
	Unequal to 0

	UE able to calculate 3D position
	MAY be
Ellipsoid Point with Altitude
	SHALL be Ellipsoid Point with Altitude or Ellipsoid Point with Altitude and Uncertainty Ellipsoid
	SHALL be
Ellipsoid Point with Altitude and Uncertainty Ellipsoid

	UE unable to calculate 3D position
	
	MAY be
Ellipsoid Point and Uncertainty Ellipse or Ellipsoid Point and Uncertainty Circle or Ellipsoid Point with Altitude and Uncertainty Ellipsoid
	MAY be
Ellipsoid Point
	SHALL be
Ellipsoid Point and Uncertainty Ellipse or Ellipsoid Point and Uncertainty Circle or Ellipsoid Point with Altitude and Uncertainty Ellipsoid


The simple conclusions we can derive from these tables are the following ones:

· If the Vertical Accuracy Code IE is present with a value equal or unequal to 0, vertical coordinates shall be reported, if UE has the suitable positioning capabilities.

· The absence of the Vertical Accuracy Code IE does NOT mean that vertical coordinates shall not be reported.

· The value 0 of the accuracy means that the accuracy expected may be 0 meters, with other words means that no uncertainty may be reported but only the exact geographical coordinates.

2.2 Current RANAP version 4.3.0 status 

Both Vertical Accuracy Code and Horizontal Accuracy Code IEs are included as optional in the Request Type IE. The Request Type IE is mandatory in the LOCATION REPORTING CONTROL message and optional in the LOCATION REPORT message.

The CR [R3-020092] formally agreed was aiming to clarify directly in the semantic description part the meaning of the Vertical Accuracy Code IE and also corrects the corresponding formula. However the current procedure text of the LOCATION REPORTING CONTROL and LOCATION REPORT procedures (sections 8.19.2 and 8.20.2 in 25.413 v430) already describes the RNC behavior in that particular case as follows:

“The Request Type IE shall also indicate what type of location information the serving RNC shall report. The location information is either of the following types:

· Service Area Identifier, or

· Geographical area, including geographical coordinates with or without requested accuracy, response time, priority and the client type.”
[…]
”If the Location Report procedure was triggered by a LOCATION REPORTING CONTROL message, which included a request to report a geographical area with a specific accuracy, the LOCATION REPORT message shall include the Geographical Area IE within the Area Identity IE containing either a point with indicated uncertainty or a polygon or an other type, which fulfils the requested accuracy as accurately as possible. If, on the other hand, no specific accuracy level was requested in the LOCATION REPORTING CONTROL message, it is up to UTRAN to decide with which accuracy to report.”

Therefore based on the RRC understanding explained in the section above, a re-wording of that last paragraph (section 8.20.2 in 25.413 v430) seems to be the only needed change.

”If the Location Report procedure was triggered by a LOCATION REPORTING CONTROL message, which included a request to report a geographical area with or without a specific accuracy (i.e. value of Vertical Accuracy Code and Horizontal Accuracy Code IEs), the LOCATION REPORT message shall include the Geographical Area IE within the Area Identity IE containing either a point or an ellipsoid point with or without altitude and indicated uncertainty or an other type, which fulfils the request (e.g. request of vertical coordinates according to the presence of the Vertical Accuracy Code IE) and the requested accuracy as accurately as possible. If, on the other hand, no specific accuracy level was requested in the LOCATION REPORTING CONTROL message, it is up to UTRAN to decide with which type and accuracy to report.”
3. Proposal

It is proposed that the Iu SWG during RAN3#27 rejects the formal approval of the updated CR403 [R3-020322] and approves instead the CR429 [R3-020547] that just corrects the wording of the last paragraph in section 8.20.2 as shown above and the formula to calculate the altitude uncertainty.
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