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Abstract:
Proposes a new section detailing the location configuration and reporting functionality for MCPTT; the purpose is to define and clarify the provided parameters and results and the expected functionality, in order to line up with the expectations of TS 22.179 and TS 23.179.  
0. Background
The location information to be reported and the triggering conditions for reporting location are specified in the Stage 1 document TS 22.179 (primarily in section 5.12) and in the Stage 2 document TS 23.179 (primarily in sections 7.5.2.2  and 10.14).

Some or all of the following location information is to be reported by the MCPTT client, if available:

· PLMNs 
· Serving Cells 

· Tracking Areas 

· MBMS Service Areas 

· MBSFN Areas
· Geographical Coordinates

MCPTT Client location reporting triggering information consists of:
· MCPTT signalling driven events: initial logon to the MCPTT service, MCPTT call initiation, initiation of MCPTT emergency call, imminent peril call or emegency alert, reception of location configuration information, explicit request from the MCPTT server. 

· Elapsed time

· Travelled distance

· Changes of: serving cell, tracking area, PLMN, MBMS Service Area, MBSFN Area, geographical area 

1. Reason for Change

Location information reporting to the MCPTT server is important for tracking the MCPTT client, for determining when to start/stop traffic delivery via MBMS and in all types of emergencies. SA1 and SA6 have specified high level requirements and designs for Rel-13, leaving the detailed design and Stage 3 specification to CT1. This contribution proposes and explains more detailed location functionality for the Stage 3 work. 

2. Summary of Change

New subclauses are proposed, detailing the location information related functionality.  The exact placement of those new subclauses is a matter of document organization.   
3. Consequence if not approved

There may not be a way for providing location information in a secure and timely  manner in various emergencies and the MCPTT service may not be able to use efficiently MBMS delivery.
4. Comments

The following aspects are of note:
· This contribution is about enabling proper MCPTT location functionality and meeting as many requirements as practical, NOT about defining a general location architecture or service.

· The requirements on the UE are to provide the information requested by the server, as available: that means that there is no specific burden placed on the MCPTT UE to mandatorily provide new or altered functionality from what a regular UE already does.  The proposal specifically attempts to avoid the use of timers running in parallel, if possible, when multiple location triggers are activated simultaneously, in order to keep the UE functionality as simple as possible.
· Care should be taken when specifying the reporting of location information, as some location procedures may require some time to obatin up-to-date information. If multiple pieces of information are reported, it is expected that they are not only “fresh” but also consistent with each other (e.g. UE should NOT place in the same report the identity of a new serving cell and “old” geographic corrdinates from outside the coverage area of that cell).
· It is important to avoid “storms” of location reports: both elapsed time and travelled distance pre-qualifiers for triggers are defined, to “smooth out” the distribution of location reports. In addition some hysteresis is needed to avoid spurious triggering. 

· Use of the information elements names, naming styles and data formats from TS 36.331 and TS 23.032 is for clarity only and does not imply that 24.379 need to use them unchanged. 
5. Proposal

It is proposed to agree the following changes to 3GPP TS 24.379 1.0.0.

<***** Existing section modified *******>
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x.y.w MCPTT server location related functionality
When sending location reporting configuration information to the MCPTT client, the MCPTT server shall:

-
indicate if the provided location reporting configuration is a full replacement of the current location reporting configuration,  or if it is an update of the existing  configuration  consisting of new parameter values for existing location information or other modification  (i.e. addition or deletion) of information

NOTE 1:
The initial location configuration information, if any, is the one stored in the MCPTT User Profile. That information can only be changed via explicit modification of the MCPTT User Profile. 
NOTE 2:
The location configuration information signalled while the MCPTT client is logged on the MCPTT service is valid only until the next MCPTT service log on.  
-
include a distinctive reference identifier for each new reporting trigger that it configures

-
indicate if the provided location reporting configuration is for emergency type situations, for non-emergency type situations or for both

NOTE 3:
When configuring location information reporting by the MCPTT client, the MCPTT server can configure only the minimum information deemed necessary to be in all location reports and rely on the trigger type associated mandatory reporting information, per x.y.z.3, for additional location information. 
If the MCPTT server configures a geographical area for location reporting, the MCPTT sever shall assign it a distict identifier and shall provide the information for the “Polygon”  or  for “Ellipsoid Arc”, as specified in 3GPP TS 23.032 [w]. 

When sending a location information request to the MCPTT client, the MCPTT server shall:

-
include a unique reference identifier associated with the request, that can be returned by the MCPTT client when it reports its location information in the response to that request
x.y.z MCPTT client location related functionality
x.y.z.1 General

When reporting location information, the MCPTT client shall provide the most recently obtained consistent information for the current position of the MCPTT UE where the MCPTT client resisdes. 

The location information reported by the MCPTT client shall be security protected.

The MCPTT client shall process location related events according to x.y.z.3 and shall report the available location information requested by the MCPTT server according  to x.y.z.2.

When the MCPTT client responds to a location related request from the MCPTT server, the MCPTT client shall include the reference identification, if available, of the received messages. 

When sending a location information report, the MCPTT client shall include the reference identification of each instance of the configured trigger(s) that fired, resulting in the sending  of  the location information report, and the reference identifier associated with the most recently received message carrying the location reporting configuration for that trigger instance.
If the MCPTT client cannot accept the location reporting configuration received from the MCPTT server, the MCPTT client shall reject it explicitly and shall indicate the requesting setting(s) considered erroneous and the cause(s) of the error(s). 

NOTE:
If the MCPTT UE does not support a certain capability for which the MCPTT server provides correct configuration information, the MCPTT client can return a “not supported” indication. 
x.y.z.2 Location information reporting

Based on the configured request, the MCPTT client provides some or all of the following information, as available:

1. PLMN id list: list of PLMNs to which the serving cell belongs, as specified in the plmn-IdentityList information element SystemInformationBlockType1 described in 3GPP TS 36.331 [z] 
2. serving cell id: identity of the serving cell, as specified in the cellIdentity information element in the SystemInformationBlockType1 described in 3GPP TS 36.331 [z] 
3. tracking area code: code for the tracking area to which the serving cell belongs, as specified in the trackingAreaCode information element in the SystemInformationBlockType1 described in 3GPP TS 36.331 [z]
4. MBMS service area: list of MBMS service area identifiers (SAIs) to which the serving cell belongs and which are offered on the current radio frequency, as specified by the initial entries within the mbms-SAI-IntraFreq information element in the SystemInformationBlockType15 described in 3GPP TS 36.331 [z]
5. MBSFN areas: list of the identifiers of the MBSFN areas to which the serving cell belongs, as given by the mbsfn-AreaInfoList information element in the SystemInformationBlockType13 described in 3GPP TS 36.331 [z] 

6. geographical coordinates: information describing the position of the MCPTT UE at which the MCPTT client resides as an “Ellipsoid point with altitude and uncertainty ellipsoid” as specified in 3GPP TS 23.032 [w]. At least the longitude and the latitude are expected, with other information specified as available.
NOTE:
The methods by which the geographical coordinates are determined are out of the scope of this specification. 
x.y.z.3 Location reporting event processing

x.y.z.3.1 Location reporting triggering mechanism

The MCPTT server configures a trigger instance at the MCPTT client by providing the following information:

-
the trigger type and subtype, as described in x.y.z.3.2
-
a reference identifier, unique to this trigger instance, which is to be included in the associated location information report, when sent due to the trigger firing
-
an indication of which of the predefined qualifiers (see below) need to be satisfied, before the trigger gets armed. The trigger may need to be qualified before getting armed, to avoid sending location reports too often or when only minor changes in position occur. 

-
an initial condition, a final condition and a triggering timer. The triggering timer protects against spurious firing in case the initial condition does not stay met for a sufficient amount of time 

 In addition, the MCPTT server can configure the predefined qualifiers, by providing the following information:

-
for the Elapsed Time qualifier, the value of the timer ; there is only one instance of this qualifier per MCPTT client and common to all triggers that use them;

-
for the Travelled Distance qualifier,  the minimum travelled distance (between the reference point and the current position) and the value of the periodic timer for reevaluation of the current travelled distance; there is only one instance of this qualifier per MCPTT client and common to all triggers that use them;

-
for the Area Restriction qualifier,  the identity of the contour of the area of interest, an indication if the restriction is of type “inside”, “outside” or “on contour” and the value of the periodic timer for reevaluation of the current position relative to the area ; there can be several instance of this qualifier per MCPTT client corresponding to different contours, but a specific instance of a trigger  can use at most one of them.

If configured and associated with at least one trigger instance, the Elapsed Time qualifier is (re)started with the configured amount of time whenever the MCPTT client sends a location information report and it runs until its timer expires (i.e. it runs for the configured amount of time,  or longer in case it is restarted while running) or is de-configured, whichever comes first. The qualifier is considered satisfied if its timer is not running. Configuration updates to the qualifier’s parameter(s) will take effect when not running.

If configured and associated with at least one trigger instance, the Travelled Distance qualifier (re)starts running whenever the MCPTT client sends a location information report, unless the Elapsed Time qualifier is also configured, in which case the Travelled Distance qualifier awaits for the timer of the Elapsed Time qualifier to stop running. The Travelled Distance qualifier runs until the computed travelled distance exceeds or equals the configured minimum travelled distance or until it is de-configured, whichever comes first. The position from where the MCPTT client has sent the most recent location information report becomes the new reference point for distance computations. The Travelled Distance qualifier reevaluates the current travelled periodically based on the value configured for the periodic timer. The qualifier is considered satisfied if it is not running. Configuration updates to the qualifier’s parameter(s) will take effect when not running.

NOTE 1:
The methods by which the distance between the reference point and the current point is computed are out of scope of this specification.

If configured and associated with at least one trigger instance, the Area Restriction qualifier (re)starts running whenever the MCPTT client sends a location information report, unless the other qualifiers are also configured, in which case the Area Restriction qualifier awaits for the other qualifiers to stop running. The Area Restriction qualifier runs until it determines that the current position is inside of, outside of,  or on the specified contour or until it is de-configured, whichever comes first. The Area Restriction qualifier reevaluates the current determination of the client’s position relative to the given contour periodically,  based on the value configured for the periodic timer. The qualifier is considered satisfied if it is not running. Configuration updates to the qualifier’s parameter(s) will take effect when not running.

NOTE 2:
The methods by which the MCPTT client determines if it is inside of, outside of or on the given contour are out of scope of this specification.

NOTE 3:
The configured period of the reevaluation timers for the Travelled Distance and the Area Restriction are maximums. Smaller values can be used in implementations, for example for Area Restriction, when the current position is very close to the contour line.

Once a trigger is configured, it functions by performing the flowing steps: 

1. If the trigger uses the Elapsed Time qualifier and the Elapsed Time qualifier is configured, the trigger will wait until the qualifier is satisfied. 
2. If the trigger uses the Travelled Distance qualifier, and the Travelled Distance qualifier is configured, the trigger will wait until the qualifier is satisfied.
3. If the trigger uses an Area Restriction qualifier, and that qualifier is configured, the trigger will wait until the qualifier is satisfied.
4. The trigger tests the initial condition conceptually continuously (but can use an implementation dependent periodic timer to reevaluate), until the condition is met or until a location information report is sent (i.e. due to another trigger instance firing). In the latter case, the trigger restarts its processing from step 1. 
5. Unless the triggering timer of another trigger instance is running already, the trigger starts its triggering timer using the configured value. In this case, the triggering timer will run until it expires or until a location information report is sent (i.e. due to another trigger instance firing). In the latter case, the triggering timer is stopped and the trigger restarts its processing from step 1. 
NOTE 2:
If initial conditions for multiple trigger instances are met at the same time, it is up to the implementation to choose how long to run the triggering timer. 
6. Once the running triggering timer expires, each of the triggers that reached step 5 since the last sending of a location information report performs a one-time test of its final condition. Those triggers with satisfied final conditions, are considered to have fired and each increments its respective trigger counter and restarts its processing from step 1 after the sending of one location information report for all the trigger that fired. The triggers for which the final conditions are not met restart their processing from step 3. 
If at least one trigger fired, the MCPTT client sends a location information report which includes: 

-
the reference identifiers for the instances of the triggers that fired (since the sending of the previous location information report) and their associated triggering counters
-
the configured location reporting information for emergency type situations, for non-emergency type situations or for both, as appropriate
-
the trigger type associated mandatory reporting information for the type of triggers that fired, if not already included.

x.y.z.3.2 Location reporting triggers
x.y.z.3.2.1 General

NOTE:
Some of the functionality described in this clause may be susceptible to race conditions. It is the responsibility of the implementation to handle this aspect appropriately.
Except where indicated otherwise, in this clause the Configurable Parameters for all triggers include the pre-qualifiers, the value for the triggering timer, and the instance reference identifier. 
x.y.z.3.2.2 Trigger type « UE changes cell or enters/exists a specified cell »
	Configurable Parameters
	list of cell identifiers (only if the subtype is not Any cell change)

	Trigger subtype
	configurable: Enter specified cell,  Exit specified cell,  Any cell change

	Triggering timer 
	configurable

	Pre-qualifiers for trigger arming
	optionally Elapsed Time, optionally Travelled Distance, optionally Area Restriction

	Associated mandatory reporting information
	current serving cell id

	Initial (firing) condition
	for Enter specified cell: current serving cell id is in the list and previousServingCellId  variable is either not set or is not in the list

for Exit specified cell: current serving cell id is not in the list and previousServingCellId  variable is in the list

for Any cell change: previousServingCellId variable is set and is not the same as the current serving cell id 

	Final (confirmation) condition
	for Enter specified cell: current serving cell id is in the list

for Exit specified cell: current serving cell id is not in the list

for Any cell change: previousServingCelId variable is set and is not the same as the current serving cell id

	Assumptions
	previousServingCellId variable is maintained updated to the most recent serving cell id, but does not change while a triggering timer is running


x.y.z.3.2.3 Trigger type « UE changes tracking area (TA) or enters/exits a specified tracking area » 

	Configurable Parameters
	list of tracking area codes (only if the subtype is not Any cell change)

	Trigger subtype
	configurable: Enter specified TA,  Exit specified TA,  Any TA change 

	Triggering timer 
	configurable

	Pre-qualifiers for trigger arming
	optionally Elapsed Time, optionally Travelled Distance, optionally Area Restriction

	Associated mandatory reporting information
	current tracking area code (TAC of the current serving cell)

	Initial (firing) condition
	for Enter specified TA: current TAC is in the list and previousServingTAC  variable is either not set or is not in the list

for Exit specified TA: current TAC is not in the list and previousServingTAC  variable is in the list

for Any TA change: previousServingTAC variable is set and is not the same as the current TAC

	Final (confirmation) condition
	for Enter specified TA: current TAC is in the list 

for Exit specified TA: current TAC is not in the list 

for Any TA change: previousServingTAC  is set and is not the same as the current TAC

	Assumptions
	previousTAC variable is maintained updated to the most recent TAC, but does not change while a triggering timer is running


x.y.z.3.2.4 Trigger type : « UE changes PLMNs »
	Configurable Parameters
	instance reference

	Trigger subtype
	Any change in the primary PLMN, Primary PLMN is in different PLMN list, Full PLMN list change

	Triggering timer 
	configurable

	Pre-qualifiers for trigger arming
	optionally Elapsed Time, optionally Travelled Distance

	Associated mandatory reporting information
	List of  current PLMN ids to which the serving cell belongs (first entry in the list is the primary PLMN)

	Initial (firing) condition
	for Any change in the primary PLMN: previousPLMNidList is set and its first entry is not the same as the first entry of the current PLMN id list

for Primary PLMN is in different PLMN list: previousPLMNidList is set and its first entry is not in  the current PLMN id list

for Full PLMN list change: previousPLMNidList is set and does not have any entries in common with the current PLMN id list

	Final (confirmation) condition
	for Any change in the primary PLMN: first entry in the previousPLMNidList is not the same as the first entry of the current PLMN id list

for Primary PLMN is in different PLMN list:  first entry in the previousPLMNidList is not in  the current PLMN id list

for Full PLMN list change: previousPLMNidList  does not have any entries in common with the current PLMN id list

	Assumptions
	previousPLMNidList variable is maintained updated (including changes of the entries or of their relative order in the list) to the most recent PLMN list, but does not change while a triggering timer is running,


x.y.z.3.2.5 Trigger type « UE enters/exits a specified MBMS Service Area » 

	Configurable Parameters
	list of SAIs

	Trigger subtype
	Enter specified MBMS Service Area, Exit specified MBMS Service Area

	Triggering timer 
	configurable

	Pre-qualifiers for trigger arming
	None.

	Associated mandatory reporting information
	current list of SAIs (that the current serving cell belongs to)

current list of MBSFN Area Ids (that the current serving cell belongs to)

	Initial (firing) condition
	Enter specified MBMS Service Area: at least one entry in the configurable list is in the current list of SAIs and the previousListOfSAIs variable is either not set or has no common entries with the configurable list

Exit specified MBMS Service Area: the previousListOfSAIs is set and at least one entry in the configurable list is also in the previousListOfSAIs and the current list of SAIs has no common entries with the configurable list

	Final (confirmation) condition
	Enter specified MBMS Service Area: at least one entry in the configurable list is in the current list of SAIs 

Exit specified MBMS Service Area: current list of SAIs has no common entries with the configurable list

	Assumptions
	previousListOfSAIs variable is maintained updated to the most recent list of SAIs that the current cell belongs to, but does not change while a triggering timer is running


x.y.z.3.2.6 Trigger type « UE enters/exits specified MBSFN Areas » 

	Configurable Parameters
	List of MBSFN Area Ids, optional list of SAIs

	Trigger subtype
	Enter specified MBSFN Area, Exit specified MBSFN Area

	Triggering timer 
	configurable

	Pre-qualifiers for trigger arming
	None.

	Associated mandatory reporting information
	current list of SAIs (that the current serving cell belongs to)

current list of MBSFN Area Ids (that the current serving cell belongs to)

	Initial (firing) condition
	Enter specified MBMS Service Area: the optional list of SAIs, if present, has at least one entry in common with the current list of SAIs and at least one entry in the configurable list of MBSFN Area Ids  is also in the current list of MBSFN Area Ids and the previousListOfMBSFNareaIds variable is either not set or has no common entries with the configurable list of MBSFN Area Ids
Exit specified MBMS Service Area: the previousListOfMBSFNareaIds is set and at least one entry in the configurable list of MBSFN Area Ids is also in the previousListOfMBSFNareaIds and the current list of MBSFN Area Ids has no common entries with the configurable list of MBSFN Area Ids

	Final (confirmation) condition
	Enter specified MBSFN Area: at least one entry in the configurable list of MBSFN Area Ids is in the current list of MBSFN Area Ids 

Exit specified MBMS Service Area: current list of MBSFN Area Ids has no common entries with the configurable list of MBSFN Area Ids

	Assumptions
	previousListOfMBSFNareaIds variable is maintained updated to the most recent list of MBSFN Area Ids that the current cell belongs to, but does not change while a triggering timer is running


x.y.z.3.2.7 Trigger type « UE enters/exits a specified geographical area » 

	Configurable Parameters
	identifier of a currently configured geographical area (GA)

	Trigger subtype
	Enter specified GA,  Exit specified GA,  Moved across GA border 

	Triggering timer 
	configurable

	Pre-qualifiers for trigger arming
	optionally Elapsed Time, optionally Travelled Distance

	Associated mandatory reporting information
	GA identifier

	Initial (firing) condition
	for Enter specified GA: current position is inside the GA and previousGAposition  variable is either not set or is set but not to to inside the GA
for Exit specified GA: current position is outside GA and previousGAposition variable is set to inside the GA
for Moved across GA border: previousGAposition variable is set to inside the GA and the current position is outside the GA or previousGAposition variable is set to outside the GA and the current position is inside the GA

	Final (confirmation) condition
	for Enter specified GA: current position is inside the GA 

for Exit specified TA: current position is outside the GA 

for Moved across GA border: previousGAposition variable is set to inside the GA and the current position is outside the GA or previousGAposition variable is set to outside the GA and the current position is inside the GA

	Assumptions
	previousGAposition variable is maintained updated to the most recent position relative to the GA, but does not change while a triggering timer is running. The methods by which the inside GA, outside GA or on the GA border relative position are determined are out of scope. The handling of the on the border of the GA position when determining entrance or exit are left to the implementation.


x.y.z.3.2.8 Trigger type «  periodic report »
	Configurable Parameters
	Configurable value for the elapsed time beyond the configured value for the Elapsed Time qualifier

	Trigger subtype
	N/A 

	Triggering timer 
	N/A. Considered 0.

	Pre-qualifiers for trigger arming
	Mandatorily the Elapsed Time qualifier if the qualifier is already configured when the trigger becomes configured, none otherwise.

	Associated mandatory reporting information
	None.

	Initial (firing) condition
	Time elapsed since the last sending of a location information report equals or exceeds the sum of the configured value for the trigger and the configured value for the Elapsed Time qualifier (considered 0 if  the qualifier is not configured).

	Final (confirmation) condition
	Always TRUE. 

	Assumptions
	Only one instantiation  of the triggered  may be configured.


Configuring, re-configuring  or de-configuring the Elapsed Time qualifier while this trigger is configured results in de-configuring of this trigger.

x.y.z.3.2.9 Trigger type « travelled distance »
	Configurable Parameters
	Configurable value for the traveled distance beyond the configured value for the Travelled Distance qualifier , configurable period for the distance reevaluation timer

	Trigger subtype
	N/A 

	Triggering timer 
	Configurable

	Pre-qualifiers for trigger arming
	Mandatorily the Travelled Distance qualifier if the qualifier is already configured when the trigger becomes configured, none otherwise.

	Associated mandatory reporting information
	Distance travelled since the most recent transmission of a location information report.

	Initial (firing) condition
	Travelled distance from the reference point equals or exceeds the sum of the configured value for the trigger and the configured value for the Travelled Distance qualifier (considered 0 if  the qualifier is not configured).

	Final (confirmation) condition
	Travelled distance from the reference point equals or exceeds the sum of the configured value for the trigger and the configured value for the Travelled Distance qualifier (considered 0 if  the qualifier is not configured).

	Assumptions
	Only one instantiation  of the trigger may be configured. The reference point is the position from where the MCPTT client has sent the most recent location information report.


Configuring, re-configuring  or de-configuring the Travelled Distance qualifier while this trigger is configured results in de-configuring of this trigger.

x.y.z.3.2.10 Trigger type: « MCPTT signalling event »
	Configurable Parameters
	Reference identifier.

	Trigger subtype
	initial logon to the MCPTT service, MCPTT group call initiation (non-emergency), MCPTT private call initiation (non-emergency),  reception of accepted location configuration information, explicit request from the MCPTT server

	Triggering timer 
	None.

	Pre-qualifiers for trigger arming
	None.

	Associated mandatory reporting information
	None.

	Initial (firing) condition
	Acceptance by the MCPTT client of a new operation or request initiated by the MCPTT server via signalling, according to the trigger subtype 

	Final (confirmation) condition
	Always TRUE.

	Assumptions
	None.


x.y.z.3.2.11 Trigger type « MCPTT emergency type event »
	Configurable Parameters
	Reference identifier.

	Trigger subtype
	initiation of MCPTT emergency group call, initiation of imminent peril group call, initiation of MCPTT emergency private call, initiation of MCPTT Emergency Alert 

	Triggering timer 
	None.

	Pre-qualifiers for trigger arming
	None.

	Associated mandatory reporting information
	geographical coordinates 

	Initial (firing) condition
	Initiation of the new emergency situation by the MCPTT client, according to the trigger subtype 

	Final (confirmation) condition
	Always TRUE.

	Assumptions
	None.


