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1. Introduction
This pCR adds a key issue and a solution to TR 23.744 for the requirement of additional elements in the location report as described as part of the location management in clause 10.9 [TS 23.280]. This key issue refers to item A.5 of the objective clause of SI FS_enhMCLoc. To understand the need of the changes, use cases are provided.
2. Reason for Change
At the current state of the work it is possible to convey longitude and latitude as part of the geographic position in the location report as described in F.3.3 [TS 24.379]). Common GNSS receivers get or calculate more information like timestamp, speed, bearing, altitude and accuracy. In order that CT1 has guidance what information is meant by "location information" in clause 10.9 [TS 23.280] it is proposed to add these elements as examples for location information.
The following picture gives an example of available GPS information on an iPhone 4. Similar information should also be available in the Mission Critical Service to help e.g. a dispatcher, who receives the location information, to assess the situation better and make decisions based on it. 
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3. Conclusions (optional)
4. Proposal

The following changes to 3GPP TR 23.744 are proposed:
* * * First Change * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[x]
3GPP TS 23.280: "Common functional architecture to support mission critical services; Stage 2".
[y]
3GPP TS 24.379: "Mission Critical Push To Talk (MCPTT) call control; Protocol specification".
Editor's note: Further numbered references to be inserted here


* * * Next Change * * *

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Timestamp: Time expressed with a certain precision to reflect the moment of the location measurement. The timestamp shall allow the comparison of associated location information in respect to timestamp and is therefore based on a common clock.
Accuracy: Reflects the deviation of the location in the moment of location measurement with a defined unit and scale.
Speed: Movement in the moment of location measurement with a defined unit and scale. Speed is the magnitude or absolute value of velocity.
Bearing: Direction in the moment of location measurement with a defined unit and scale. The direction shall also have a reference, like “true north” or “magnetic north”.
Altitude: Third dimension for the geographical coordinates in the moment of location measurement with a defined ground level, unit and scale. The altitude shall also have a reference, like “sea level (MSL)” or “local ground level (above ground level, or AGL)”.
Measurement code: This part of the location information element shall give an indication for what reason the location could not be determined from the positioning system on the UE and gives an indication of how to correctly interpret the provided values, e.g. Measurement code = ”no satellite using default value set 1” and in this case the Latitude / Longitude may be set to “Null” or to “last known position”.
Editor's note:
Example line above to be deleted and replaced by definitions as needed.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

GNSS
Global Navigation Satellite System
Editor's note:
Example line above to be deleted and replaced by definitions as needed.
* * * Next Change * * *
4
Use cases

Editor's note: If no use cases are required, this clause will be removed and the following clauses renumbered.

4.1
Use case #1:
Location information - Timestamp
Editor's note: Capture use case for location enhancement.
In order to find a missing child in a kidnapping case, a detective is charged with the observation of the suspect. A small UE with a GNSS receiver is attached to the suspect's car. It periodically sends location reports, which then are used to create a movement profile. The timestamp in the location report allows associating the coordinates with the right time the position was determined. The analysis of the profile finally leads to the hideout, which the child is locked in.
4.2
Use case #2:
Location information - Speed and bearing
Editor's note: Capture use case for location enhancement.

The control room of a greater city responsible for the coordination of all the city's ambulances uses frequent location reports from the UEs of the ambulance fleet based on both the travelled distance and the elapsed time, to be able to assign the nearest located car as fast as possible in case an emergency occurs. As the city has many tunnels and the cars often lose their GNSS signals when heading through, additional information like speed and direction of travel is used to estimate the current location and continue displaying on the dispatcher's map.
4.3
Use case #3:
Location information - Accuracy
Editor's note: Capture use case for location enhancement.

After chasing a pickpocket through the inner city without success, a police officer is missing his UE. Back at the patrol car he briefs his colleague and they inform the control room about the situation. The UE will be temporarily disabled to be on the safe side and the dispatcher sends them the current location of the lost UE acquired by an on-demand location report. The coordinates delivered by the UE are not very accurate, because it fell out of the officer's pocket under a steel stair in a dark corner without free sight . Using the accuracy information displayed as ellipse around the coordinates the officers know which area they have to look for and are able to find the UE after a while.
4.4
Use case #4:
Location information - Altitude
Editor's note: Capture use case for location enhancement.

Two mountaineers initiate emergency, because they have lost orientation due to nightfall and have run into difficult terrain. They cannot answer the question where they actually are. The only information they can provide is the name of the route on which they wanted to ascend. Both a helicopter is sent and a ground team is composed to do the ascension. The helicopter is able to find the two mountaineers after a while, but the terrain is unsuitable for a rescue operation from the helicopter. Therefore, the pilot sends his location information to the rescue team on the ground. Beyond longitude and latitude, the altitude information helps the team to assess the position of the mountaineers and how long they will take to get to them.
* * * Next Change * * *

5.1
Key Issue 1: Information in the location report
5.1.1
Description

Editor's Note: Describe the key issue (i.e. problem statement), including technical constraints and interpretations.
Clause 10.9.3.1 of 3GPP TS 23.280 [x] describes "ECGI, MBMS SAIs, geographic coordinates and other location information" as possible information included in the location report. This description justifies the interpretation just to use longitude and latitude as required for geographical coordinates. Clause F.3.3 of 3GPP TS 24.379 [y] shows longitude and latitude as the selected location information out of 3GPP TS 23.280 [x], but further elements like timestamp, speed, bearing, altitude, accuracy are required, which common GNSS receivers get or calculate from the satellite signals. It is the intention to provide more guidance to specify also the other required location information.
5.1.2
Architectural Requirements

Editor's Note: Capture agreements on architectural requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

* * * Next Change * * *

Solutions

6.1
Solution 1: Addition of description to the location information report
6.1.1
Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

This solution addresses key issue #1 - Information in the location report.

The solution is to add a description to the corresponding parts of the location management in clause 10.9 of 3GPP TS 23.280 [x] which describes timestamp, speed, bearing, altitude and accuracy as examples for location information. 
6.1.2
Impacts on existing nodes and functionality

Editor's Note: Capture impacts on existing 3GPP nodes and functional elements.

10.9.2.2
Location information report

Table 10.9.2.2-1 describes the information flow from the location management client to the location management server for the location information reporting.
Table 10.9.2.2-1: Location information report
	Information element
	Status
	Description

	Set of MC service IDs
	M
	Set of identities of the reporting MC service user on the MC service UE (e.g. MCPTT ID, MCVideo ID, MCData ID)

	Triggering event
	M
	Identity of the event that triggered the sending of the report

	Location Information
	M
	Location information (NOTE)

	NOTE: This includes Timestamp, ECGI, MBMS SAIs, Longitude, Latitude, Accuracy, Speed, Bearing, Altitude, Measurement code and maybe additional other location information.


6.1.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level.

The provided terms of required location information require further explanations.
* * * Next Change * * *
Solutions

6.x
Solution x: Addition of description to the location information notification
6.x.1
Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

This solution addresses key issue #1 - Information in the location report.

The solution is to add a description to the corresponding parts of the location management in clause 10.9 of 3GPP TS 23.280 [x] which describes timestamp, speed, bearing, altitude and accuracy as examples for location information. 
6.x.2
Impacts on existing nodes and functionality

Editor's Note: Capture impacts on existing 3GPP nodes and functional elements.

10.9.2.7
Location information notification

Table 10.9.2.7-1 describes the information flow from the location management server to the MC service server.

Table 10.9.2.7-1: Location information notification
	Information element
	Status
	Description

	MC service ID list
	M
	List of the MC service users whose location information needs to be notified

	MC service ID
	M
	Identity of the MC service user subscribed to location of another MC service user (NOTE 1)

	Triggering event
	M
	Identity of the event that triggered the sending of the notification

	Location Information
	M
	Location information (NOTE 2)

	NOTE 1: This is only used for location management server sends location information notification to the MC service user who has subscribed the location.
NOTE 2: This includes Timestamp, ECGI, MBMS SAIs, Longitude, Latitude, Accuracy, Speed, Bearing, Altitude, Measurement code and maybe additional other location information.


6.x.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level.

The provided terms of required location information require further explanations.
* * * Next Change * * *
6.y
Solution y: Adding of descriptions to the location information element
6.y.1
Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 
This solution addresses key issue #1 - Information in the location report.
The solution is to add a new description about the location information element as provided in section 10.9 of 3GPP TS 23.280 [x] which extends the location information report in table 10.9.2.2-1.
6.y.2
Impacts on existing nodes and functionality

Editor's Note: Capture impacts on existing 3GPP nodes and functional elements.

10.9.2.X
Location information

Table 10.9.2.X-1 describes the Location Information element.

Table 10.9.2.X-1: Location information
	Information element
	Status
	Description

	Timestamp
	M
	Timestamp of measurement

	ECGI
	M
	Cell ID

	MBMS SAIs
	M
	MBMS Service Area Identity

	Longitude
	M
	Longitude of location

	Latitude
	M
	Latitude of location

	Accuracy
	M
	Accuracy of location

	Speed
	M
	Speed at the moment of measurement

	Bearing
	M
	Direction at the moment of measurement

	Altitude
	M
	Altitude of location

	Measurement code
	M
	Indicates status of UE positioning measurement (NOTE)

	NOTE:
This element shall give an indication for what reason the location could not be determined from the positioning system on the UE and gives an indication of how to correctly interpret the provided values, e.g. Measurement code = ”no satellite using default value set 1” and in this case the Latitude / Longitude may be set to “Null” or to “last known position”.


6.y.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level.

* * * Next Change * * *
6.z
Solution z: Adjusting the location reporting procedure
6.z.1
Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

This solution addresses key issue #1 - Information in the location report.
The solution extends the location information element as provided in clause 10.9 of 3GPP TS 23.280 [x] as part of the event-triggered location reporting procedure.
6.z.2
Impacts on existing nodes and functionality

Editor's Note: Capture impacts on existing 3GPP nodes and functional elements.

10.9.3.1
Event-triggered location reporting procedure

The location management server provides location reporting configuration to the location management clients, indicating what information the location management server expects and what events will trigger the sending of this information to the location management server. The decision to report location information can be triggered at the location management client by different conditions, e.g., the reception of the location reporting configuration, initial registration, distance travelled, elapsed time, cell change, MBMS SAI change, MBMS session change, leaving a specific MBMS bearer service area, tracking area change, PLMN change, call initiation, or other types of events such as emergency alert, emergency call or imminent peril calls. The location report can include information described as Timestamp, ECGI, MBMS SAIs, Longitude, Latitude, Accuracy, Speed, Bearing, Altitude, Measurement code and maybe additional other location information.
6.z.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level.

The provided terms of required location information require further explanations.
* * * End Changes * * *

