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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, velocity, 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 * * *

X.X
Key issue #X: Information in the location report

X.X.1
Description

Clause 10.9.3.1 [TS 23.280] describes "ECGI, MBMS SAIs, geographic coordinates and other location information" as possible information included in the location report. Out of this, CT1 has interpreted solely longitude and latitude as required for geographical coordinates and included it in stage 3 specification (see F.3.3 [TS 24.379]), but further elements like timestamp, velocity, bearing, altitude, accuracy are required, which common GNSS receivers get or calculate from the satellite signals. It is for study on how to enhance stage 2 architecture as guidance for CT1 to add those elements in stage 3.
X.X.2
Use cases

To better understand the need of the additional elements and why location information should be interpreted to contain these elements, some use cases are described in the following.


A) Timestamp


,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.


B) Velocity and bearing


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 velocity and direction of travel is used to estimate the current location and continue displaying on the dispatcher's map.

C) Accuracy


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.

D) Altitude

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.
* * * Second Change * * *

X.X
Solution #X - Addition of description for location information
X.X.1
Description

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

The solution is to add a description to the corresponding parts of the location management in clause 10.9 [TS 23.280] which describes timestamp, velocity, bearing, altitude and accuracy as examples for location information. The following changes to TS 23.280 are proposed:
First affected part of TS 23.280:
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 (ECGI, MBMS SAIs, geographic coordinates, timestamp, velocity, bearing, altitude, accuracy and other location information)


Second affected part of TS 23.280:
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)

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

	Location Information
	M
	Location information (ECGI, MBMS SAIs, geographic coordinates, timestamp, velocity, bearing, altitude, accuracy and other location information)

	NOTE: This is only used for location management server sends location information notification to the MC service user who has subscribed the location.


Third affected part of TS 23.280:
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

	Velocity
	M
	Velocity 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 optional 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”.


Fourth affected part of TS 23.280:
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 ECGI, MBMS SAIs, geographic coordinates, timestamp, velocity, bearing, altitude, accuracy and other location information.
* * * End Changes * * *

