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	At RAN3#23, the CR302 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.

Meanwhile the approval of the CR1186 during TSG-RAN-WG2#25 (section 8.6.7.19.1b) generates change in the handling of those LCS Accuracy IEs (Both Vertical Accuracy Code and Horizontal Accuracy Code IEs).

As these IEs are not included in any transparent RRC container, their own use shall be also specified in RANAP.

Finally with approval of CR397 during TSG-RAN-WG3#25, the formula to calculate the altitude uncertainty was changed to h=45*(1.025^k-1) in order to align RANAP with 23.032. However the semantic description and that formula has not been aligned accordingly.
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	The handling of Both Vertical Accuracy Code and Horizontal Accuracy Code IEs are aligned with their handling on RRC layer.

The formula to calculate the altitude uncertainty is also corrected.

Impact assessment towards the previous version of the specification (same release): 

This CR has isolated impact with the previous version of the specification (same release) because the way of defining and calculating the altitude uncertainty (Vertical Accurancy Code IE) has been clarified. This would not affect implementations behaving like indicated in the CR, would affect implementations supporting the corrected functionality otherwise.

The CR has an impact under functional point of view.

The impact can be considered isolated because the change affects the Location reporting function.
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	TS 25.413 will still not be fully aligned with LCS stage 2 and TS 25.331.
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	Other comments:
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	The sections 8.19, 9.1.29, 9.1.30, 9.2.3.10 and 9.2.3.11 do not contain any change but are only mentioned for the convenience of the reader, based on the conclusion of the discussion paper R3-020548.


8.19
Location Reporting Control

8.19.1
General

The purpose of the Location Reporting Control procedure is to allow the CN to request information on the location of a given UE. The procedure uses connection oriented signalling.

8.19.2
Successful Operation
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Figure 1: Location Reporting Control procedure. Successful operation.

The CN shall initiate the procedure by generating a LOCATION REPORTING CONTROL message.
The Request Type IE shall indicate to the serving RNC whether:

-
to report directly;

-
to stop a direct report;

-
to report upon change of Service area, or

-
to stop reporting at change of Service Area. 

If reporting upon change of Service Area is requested, the Serving RNC shall report whenever the UE moves between Service Areas. For this procedure, only Service Areas that are defined for the PS and CS domains shall be considered.

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.

A request for a direct report can be done in parallel with having an active request to report upon change of Service Area for the same UE. The request to report upon change of Service Area shall not be affected by this.
Interaction with Relocation:

The order to perform location reporting at change of Service Area is lost in UTRAN at successful Relocation of SRNS. If the location reporting at change of Service Area shall continue also after the relocation has been performed, the Location Reporting Control procedure shall thus be re-initiated from the CN towards the future SRNC after the Relocation Resource Allocation procedure has been executed successfully.
8.19.3
Abnormal Conditions 

Not applicable.

8.20
Location Report

8.20.1
General

The purpose of the Location Report procedure is to provide the UE's location information to the CN. The procedure uses connection oriented signalling.

8.20.2
Successful Operation
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Figure 2: Location Report procedure. Successful operation.

The serving RNC shall initiate the procedure by generating a LOCATION REPORT message. The LOCATION REPORT message may be used as a response for the LOCATION REPORTING CONTROL message. Also, when a user enters or leaves a classified zone set by O&M, e.g. zone where a disaster occurred, a LOCATION REPORT message shall be sent to the CN including the Service Area of the UE in the Area Identity IE. The Cause IE shall indicate the appropriate cause value to CN, e.g. "User Restriction Start Indication" and "User Restriction End Indication". The CN shall react to the LOCATION REPORT message with CN vendor specific actions. 

For this procedure, only Service Areas that are defined for the PS and CS domains shall be considered.

In case reporting at change of Service Area is requested by the CN, then the RNC shall issue a LOCATION REPORT message 
· whenever the information given in the previous LOCATION REPORT message or INITIAL UE MESSAGE message is not anymore valid. 
· upon receipt of the first LOCATION REPORTING CONTROL message following a Relocation Resource Allocation procedure, with Request Type IE set to "Change of  Service Area",  as soon as SAI becomes available in the new SRNC and the relocation procedure has been successfully completed.

In the case when Service Area is reported, the RNC shall include to the LOCATION REPORT message in the Area Identity IE the Service Area, which includes at least one of the cells from which the UE is consuming radio resources.

In the case when the LOCATION REPORT message is sent as an answer to a request for a direct report or at a change of Service Area, the Request Type IE from the LOCATION REPORTING CONTROL message shall be included.

If the RNC can not deliver the location information as requested by the CN, due to either the non-support of the requested event or the non-suuport of the requested report area, the RNC shall indicate the UE location to be "Undetermined" by omitting the Area Identity IE. A cause value shall instead be added to indicate the reason for the undetermined location, e.g. "Requested Request Type not supported".

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, 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 (i.e. value of Vertical Accuracy Code and Horizontal Accuracy Code IEs),  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.
8.20.3
Abnormal Conditions 

Not applicable.

9.1.29
LOCATION REPORTING CONTROL

This message is sent by the CN to initiate, modify or stop location reporting from the RNC to the CN.

Direction: CN ( RNC.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Request Type
	M
	
	9.2.1.16
	
	YES
	ignore


9.1.30
LOCATION REPORT

This message is sent by the RNC to the CN with information about the UE location.

Direction: RNC ( CN.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Area Identity
	O
	
	9.2.3.10
	
	YES
	ignore

	Cause
	O
	
	9.2.1.4
	
	YES
	ignore

	Request Type
	O
	
	9.2.1.16
	
	YES
	ignore


9.2.1.16
Request Type

This element indicates the type of UE location to be reported from RNC and it is either a Service Area or Geographical Area.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Request Type
	
	
	
	

	>Event
	M
	
	ENUMERATED(Stop Change of service area, Direct, Change of service area, ..., Stop Direct)
	

	>Report Area
	M
	
	ENUMERATED(Service Area, Geographical Area, ...)
	When the Event IE is set to “Stop Change of service area” or to "Stop Direct", the value of the Report area IE shall be the same as in the LOCATION REPORTING CONTROL message that initiated the location reporting.

	>Horizontal Accuracy Code
	O
	
	INTEGER(

0..127)
	The requested accuracy "r" is derived from the "accuracy code" k by

r = 10x(1.1k-1)

	>Vertical Accuracy Code
	O
	
	INTEGER(

0..127)
	The requested accuracy "v" is derived from the "accuracy code" k by

v=45x(1.025k-1).

	>Response time
	C – IfDirect&GeoAreaReportArea
	
	ENUMERATED (Low Delay, Delay Tolerant, …) 
	

	>Positioning Priority
	C – ifDirect&ChangeArea 
	
	ENUMERATED(High Priority, Normal Priority, …)
	

	>Client type
	C – ifDirect 
	
	ENUMERATED(Emergency Services, Value Added Services, PLMN Operator Services, Lawful Intercept Services, …)
	Identifies the type of client


	Condition
	Explanation

	IfDirect&GeoAreaReportArea
	This IE shall be present if the Event IE is set to ‘Direct’ and the Report Area IE is set to 'Geographical Area'.

	IfDirect
	This IE shall be present if the Event IE is set to ‘Direct’.

	IfDirect&ChangeArea
	This IE shall be present if the Event IE is set to ‘Direct’ or “Change of Service Area”.


9.2.3.10
Area Identity

This information element is used for indicating the location of a UE and is either a Service Area or Geographical Area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Area Identity
	
	
	
	

	>SAI
	
	
	9.2.3.9
	

	>Geographical Area
	
	
	9.2.3.11
	


9.2.3.11
Geographical Area

Geographical Area IE is used to identify an area, as seen from the CN, using geographical coordinates. The reference system is the same as the one used in [20].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Geographical Area
	
	
	
	

	>Point
	
	
	See below
	Ellipsoid point

	>Point With Uncertainty
	
	
	See below
	Ellipsoid point with uncertainty circle

	>Polygon
	
	
	See below
	List of Ellipsoid points

	>Ellipsoid point with uncertainty Ellipse
	
	
	See below
	Ellipsoid point with uncertainty Ellipse

	>Ellipsoid point with altitude
	
	
	See below
	Ellipsoid point with altitude

	>Ellipsoid point with altitude and uncertainty Ellipsoid
	
	
	See below
	Ellipsoid point with altitude and uncertainty Ellipsoid

	>Ellipsoid Arc
	
	
	See below
	Ellipsoid Arc


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Point
	
	
	
	

	>Geographical Coordinates
	M
	
	See below
	


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Point With Uncertainty
	
	
	
	

	>Geographical Coordinates
	M
	
	See below
	

	>Uncertainty Code
	M
	
	INTEGER(

0..127)
	The uncertainty "r" is derived from the "uncertainty code" k by

r = 10x(1.1k-1)


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Polygon
	
	
	
	

	>Geographical Coordinates
	M
	1 to <maxnoofPoints>
	See below
	


	Range bound
	Explanation

	maxnoofPoints
	Maximum no. of points in polygon. Value is 15.


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Ellipsoid point with uncertainty Ellipse
	
	
	
	

	>Geographical Coordinates
	M
	
	See below
	

	>Uncertainty Ellipse
	M
	
	See below
	

	>Confidence
	M
	
	INTEGER(

0..127)
	


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Ellipsoid point with altitude
	
	
	
	

	>Geographical Coordinates
	M
	
	See below
	

	>Altitude and direction
	M
	
	See below
	


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Ellipsoid point with altitude and uncertainty Ellipsoid
	
	
	
	

	>Geographical Coordinates
	M
	
	See below
	

	>Altitude and direction
	M
	
	See below
	

	>Uncertainty Ellipse
	M
	
	See below
	

	>Uncertainty Altitude
	M
	
	INTEGER(

0..127)
	

	>Confidence
	M
	
	INTEGER(

0..127)
	


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Ellipsoid Arc
	
	
	
	

	>Geographical Coordinates
	M
	
	See below
	

	>Inner radius
	M
	
	INTEGER (

0..216-1)
	The relation between the value (N) and the radius (r) in meters it describes is 5N( r <5(N+1), except for N=216-1 for which the range is extended to include all grater values of (r).

	>Uncertainty radius
	M
	
	INTEGER(

0..127)
	The uncertainty "r" is derived from the "uncertainty code" k by

r = 10x(1.1k-1)

	>Offset angle
	M
	
	INTEGER(

0..179)
	The relation between the value (N) and the angle (a) in degrees it describes is 
2N( a <2(N+1)

	>Included angle
	M
	
	INTEGER(

0..179)
	The relation between the value (N) and the angle (a) in degrees it describes is 
2N( a <2(N+1)

	>Confidence
	M
	
	INTEGER(

0..127)
	


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Geographical Coordinates
	
	
	
	

	>Latitude Sign
	M
	
	ENUMERATED (North, South)


	

	>Degrees Of Latitude
	M
	
	INTEGER (

0..223-1)
	The IE value (N) is derived by this formula:

N223 X /90  N+1

X being the latitude in degree (0°.. 90°)

	>Degrees Of Longitude
	M
	
	INTEGER (

-223..223-1)
	The IE value (N) is derived by this formula:

N224 X /360  N+1

X being the longitude in degree (-180°..+180°)

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Uncertainty Ellipse
	
	
	
	

	>Uncertainty semi-major
	M
	
	INTEGER(

0..127)
	The uncertainty "r" is derived from the "uncertainty code" k by

r = 10x(1.1k-1)

	>Uncertainty semi-minor
	M
	
	INTEGER(

0..127)
	The uncertainty "r" is derived from the "uncertainty code" k by

r = 10x(1.1k-1)

	>Orientation of major axis
	M
	
	INTEGER(

0..179)
	The relation between the value (N) and the angle (a) in degrees it describes is 
2N( a <2(N+1)


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Altitude and direction
	
	
	
	

	>Direction of Altitude
	M
	
	ENUMERATED (Height, Depth)


	

	>Altitude
	M
	
	INTEGER (

0..215-1)
	The relation between the value (N) and the altitude (a) in meters it describes is N( a <N+1, except for N=215-1 for which the range is extended to include all grater values of (a).
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