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1. Introduction
This pCR proposes procedures related to location management SEAL service. 
3GPP TS 23.180 is used as baseline.

2. Reason for Change
Adding location management procedures.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.434 V0.1.0.
* * * First Change * * * *

9.2.5
Reference points description
9.2.5.1
General

The reference points for the functional model for location management are described in the following subclauses.

9.2.5.2
LM-UU
The interactions related to location management functions between the location management client and the location management server are supported by LM-UU reference point. This reference point utilizes Uu reference point as described in 3GPP TS 23.401 [8] and 3GPP TS 23.501 [9]. 
LM-UU reference point provides a means for the location management server to receive location information report from the location management client. The LM-UU reference point shall use SIP-1 and SIP-2 reference points for transport and routing of subscription/notification related signalling. And for transport and routing of non-subscription/notification related signalling LM-UU reference point uses the HTTP-1 and HTTP-2 signalling control plane reference points.
9.2.5.3
LM-PC5
The interactions related to location management functions between the location management clients located in different VAL UEs are supported by LM-PC5 reference point. This reference point utilizes PC5 reference point as described in 3GPP TS 23.303 [10].
9.2.5.4
LM-C
The interactions related to location management functions between the VAL client(s) and the location management client within a VAL UE are supported by LM-C reference point.

9.2.5.5
LM-S
The interactions related to location management functions between the VAL server(s) and the location management server are supported by LM-S reference point. This reference point is an instance of CAPIF-2 reference point as specified in 3GPP TS 23.222 [7]. 
LM-S reference point is used by the VAL server to request and receive location information from location management server. The LM-S reference point shall use SIP-1 and SIP-2 reference points for transport and routing of subscription/notification related signalling. And for transport and routing of non-subscription/notification related signalling LM-S reference point uses the HTTP-1 and HTTP-2 signalling control plane reference points.
9.2.5.6
LM-E
The interactions related to location management functions between the location management servers in a distributed deployment are supported by LM-E reference point.
Editor's Note:
The functions enabled over LM-E reference point is FFS.
9.2.5.7
T8

The reference point T8 supports the interactions between the location management server and the SCEF and is specified in 3GPP TS 23.682 [11]. The functions related to location management of T8 are supported by the location management server.

* * * Next Change * * * *

9.3
Procedures and information flows for Location management (on-network)
9.3.1
General
Location information of VAL service user shall be provided by the location management client to the location management server. The location information reporting triggers are based on the location reporting configuration. Different type of location information can be provided.

9.3.2
Information flows for location information

9.3.2.1
Location reporting configuration

Table 9.3.2.1-1 describes the information flow from the location management server to the location management client for the location reporting configuration. This information flow may be sent individually addressed or group addressed on unicast or multicast.
Table 9.3.2.1-1: Location reporting configuration 
	Information element
	Status
	Description

	VAL service user ID or VAL group ID or VAL UE ID
	M
	Identity of the VAL user or VAL group to which the location reporting configuration is targeted or identity of the VAL UE.

	Requested location information
	O (NOTE)
	Identifies what location information is requested

	Triggering criteria
	O (NOTE)
	Identifies when the location management client will send the location report

	Minimum time between consecutive reports
	O (NOTE)
	Defaults to 0 if absent otherwise indicates the time interval between consecutive reports

	NOTE:
If none of the information element is present, this represents a cancellation for location reporting.


9.3.2.2
Location information report

Table 9.3.2.2-1 describes the information flow from the location management client to the location management server for the location information reporting.

Table 9.3.2.2-1: Location information report
	Information element
	Status
	Description

	Set of VAL user IDs
	M
	Set of identities of the reporting VAL user on the VAL UE (e.g. V2X user ID)

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

	Location Information
	M
	Location information


9.3.2.3
Location information request

Table 9.3.2.3-1 describes the information flow from the VAL server to the location management server and from the location management server to the location management client for requesting an immediate location information report.

Table 9.3.2.3-1: Location information request

	Information element
	Status
	Description

	VAL user ID list
	M
	List of VAL users whose location information is requested


9.3.2.4
Location reporting trigger

Table 9.3.2.4-1 describes the information flow from the location management client to the location management server for triggering a location reporting procedure.

Table 9.3.2.4-1: Location reporting trigger
	Information element
	Status
	Description

	VAL user ID
	M (NOTE 1)
	Identity of the requesting authorized VAL user (e.g. V2X user ID)

	VAL user ID
	M (NOTE 1)
	Identity of the requested VAL user (e.g.V2X user ID)

	Immediate Report Indicator
	O (NOTE 2)
	Indicates whether an immediate location report is required

	Requested location information
	O (NOTE 2)
	Identifies what location information is requested

	Triggering criteria
	O (NOTE 2)
	Identifies when the client will send the location report

	Minimum time between consecutive reports
	O (NOTE 2)
	Defaults to 0 if absent otherwise indicates the interval time between consecutive reports

	NOTE 1:
The identity of the requesting VAL user and the requested VAL user should belong to the same VAL service. E.g. if requesting VAL user is using a V2X user ID, then the requested VAL user identity should be an V2X user ID.

NOTE 2:
At least one of these rows shall be present.


9.3.2.5
Location information subscription request
Table 9.3.2.5-1 describes the information flow from the VAL server to the location management server for location information subscription request.

Table 9.3.2.5-1: Location information subscription request
	Information element
	Status
	Description

	VAL user ID
	M
	Identity of the requesting VAL user

	VAL user ID list
	M
	List of VAL users whose location information is requested.

	Time between consecutive reports
	M
	It indicates the interval time between consecutive reports


9.3.2.6
Location information subscription response

Table 9.3.2.6-1 describes the information flow from the location management server to the VAL server for location information subscription response.

Table 9.3.2.6-1: Location information subscription response
	Information element
	Status
	Description

	VAL user ID
	M
	Identity of the requesting VAL user

	Subscription status
	M
	It indicates the subscription result


9.3.2.7
Location information notification
Table 9.3.2.7-1 describes the information flow from the location management server to the VAL server.

Table 9.3.2.7-1: Location information notification
	Information element
	Status
	Description

	VAL user ID list
	M
	List of the VAL users whose location information needs to be notified

	VAL user ID
	M
	Identity of the VAL user subscribed to location of another VAL user (NOTE)

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

	Location Information
	M
	Location information

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


9.3.2.8
Subscription request

Table 9.3.2.8-1 describes the information flow for a location management client to subscribe to a geographical area at the location management server.

Table 9.3.2.8-1: Subscription request
	Information element
	Status
	Description

	VAL UE ID
	M
	Identifier of the VAL UE 

	GEO ID
	M
	Geographical area identifier (e.g. subscription URI, tile identifier, geo-fence tile identifier)


Editor's note:
The definition of geographical area identifiers is FFS.

9.3.2.9
Subscription response

Table 9.3.2.9-1 describes the information flow for location management server to respond for geographical area subscription request from the location management client.

Table 9.3.2.9-1: Subscription response
	Information element
	Status
	Description

	Result
	M
	Result from the location management server in response to subscription request indicating success or failure 


9.3.2.10
Unsubscription request

Table 9.3.2.10-1 describes the information flow for a location management client to unsubscribe from a geographical area at the location management server.

Table 9.3.2.10-1: Unsubscription request
	Information element
	Status
	Description

	VAL UE ID
	M
	Identifier of the VAL UE 

	GEO ID
	M
	Geographical area identifier (e.g. subscription URI, tile identifier, geo-fence tile identifier)


9.3.2.11
Unsubscription response

Table 9.3.2.11-1 describes the information flow for location management server to respond for geographical area unsubscription request from the location management client.

Table 9.3.2.11-1: Unsubscription response
	Information element
	Status
	Description

	Result
	M
	Result from the location management server in response to unsubscription request 


9.3.2.12
UE location report

Table 9.3.2.12-1 describes the information flow from the location management client to the location management server for the location information reporting.

Table 9.8.2.2-1: Location information report
	Information element
	Status
	Description

	VAL UE ID
	M
	Identity of the VAL UE

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

	Location Information
	M
	Location information


9.3.3
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. The location report can include information described as ECGI, MBMS SAIs, geographic coordinates and other location information.
Pre-condition:

-
If multicast delivery mode is used, the MBMS bearer being used is activated by the location management server.
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Figure 9.3.3-1: Event-triggered location reporting procedure

1.
The location management server sends location reporting configuration message to the location management client(s) containing the initial location reporting event triggers configuration (or a subsequent update) , e.g. minimum time between consecutive reports, SAI changes, or ECGI changes for reporting the location of the VAL UE. This message can be sent over a unicast bearer to a specific location management client or as a group message over an MBMS bearer to update the location reporting configuration for multiple location management clients at the same time.

NOTE 1:
The location reporting configuration information can be made part of the user profile, in which case the sending of the message is not necessary.

NOTE 2:
Different location management clients may be given different location reporting criteria.

2.
The location management client stores or updates the location reporting event triggers configuration. A location reporting event occurs, triggering step 3.

3.
The location management client sends a location information report to the location management server, containing location information identified by the location management server and available to the location management client.

4.
Upon receiving the report, the location management server updates location of the reporting location management client. If the location management server does not have location information of the reporting location management client before, then just stores the reporting location information for that location management client. 

9.3.4
On-demand location reporting procedure

The location management server can request UE location information at any time by sending a location information request to the location management client, which may trigger location management client to immediately send the location report. 
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Figure 9.3.4-1: On-demand location information reporting procedure

1.
Based on configurations such as periodical location information timer, or location information request from other entities (e.g., another location management client, VAL server), location management server initiates the immediately request location information from the location management client.

2.
The location management server sends a location information request to the location management client.

3.
VAL user is notified and asked about the permission to share its location. VAL user can accept or deny the request

4.
The location management client immediately responds to the location management server with a report containing location information identified by the location management server and available to the location management client.

5.
Upon receiving the report, the location management server updates location of the reporting location management client. If the location management server does not have location information of the reporting location management client before, then just stores the reporting location information for that location management client.

9.3.5
Client-triggered location reporting procedure

Figure 9.3.5-1 illustrates the high level procedure of client-triggered location reporting.


[image: image3.emf]Location management 

client 2

Location management 

server

Location management

 client 1

1. Location reporting trigger

2. Event-triggered location reporting procedure or

On-demand location reporting procedure


Figure 9.3.5-1: Client-triggered location reporting procedure

1.
Location management client 2 (authorized VAL user) sends a location reporting trigger to the location management server to activate a location reporting procedure for obtaining the location information of location management client 1. 

2.
Location management server checks whether location management client 2 is authorized to send a location reporting trigger. Depending on the information specified by the location reporting trigger, location management server initiates an on-demand location reporting procedure or an event-triggered location reporting procedure for the location of location management client 1.
9.3.6
Location reporting event triggers configuration cancel

Figure 9.3.6-1 illustrates the procedure used for cancelling the location reporting event triggers configuration at the VAL client.

Pre-conditions:

1.
The location management server has subscribed the location management client location with the location reporting event triggers.

2.
If multicast delivery mode is used, the MBMS bearer being used is activated by the location management server.
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Figure 9.3.6-1: Location reporting event triggers configuration cancel
1.
The location management server sends the location reporting configuration cancel request to the location management client to stop receiving the UE location information. This message can be sent via unicast or multicast.

2.
The location management client invalidates the location reporting event triggers configuration and no longer reports its location to the location management server. 

3.
The location management client sends the location reporting configuration cancel response to the location management server.

9.3.7
Location information subscription procedure
Figure 9.3.7-1 illustrates the high level procedure of location information subscription request. The same procedure can be applied for location management client and other entities that would like to subscribe to VAL user location information.
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Figure 9.3.7-1: Location information subscription request procedure

1.
VAL server sends a location information subscription request to the location management server to subscribe location information of one or more VAL users.

2.
The location management server shall check if the VAL server is authorized to initiate the location information subscription request. 

3.
The location management server replies with a location information subscription response indicating the subscription status.

9.3.8
Event-trigger location information notification procedure

Figure 9.3.8-1 illustrates the high level procedure of event-trigger usage of location information.  The same procedure can be applied for location management client and other entities that would like to subscribe to location information of VAL user.
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Figure 9.3.8-1: Event-trigger usage of location information procedure

1.
Based on the configurations, e.g., subscription, periodical location information timer, location management server is triggered to report the latest user location information to VAL server.
2.
The location management server send the location information report including the latest location information of one or more VAL users to the VAL server. The latest location information is from the location report procedure as described in subclause 9.3.3, or from PLMN operator.

3.
VAL server may further share this location information to a group or to another VAL user.  

NOTE:
For other entities, the step 3 can be skipped if not needed.

9.3.9
On-demand usage of location information procedure

The VAL server can request UE location information at any time by sending a location information request to the location management server, which may trigger location management server to immediately send the location report. 
Figure 9.3.9-1 illustrates the high level procedure of on demand usage of location information. The same procedure can be applied for location management client and other entities that would like to subscribe to location information of VAL user.
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Figure 9.3.9-1: On-demand usage of location information procedure

1.
VAL server sends a location information request to the location management server.
2.
The location management server acquires the latest location of the UEs being requested, by triggering an on-demand location report procedure as described in subclause 9.3.4, or from PLMN operator.

3.
Then, location management server immediately sends the location information report including the latest location information acquired of one or more VAL users.

4.
VAL server may further share this location information to a group or to another VAL user.

NOTE:
For other entities, the step 3 can be skipped if not needed.

9.3.10
Tracking geographical location at the location management server

This subclause describes the procedures for tracking VAL UEs geographical location at the location management server. The VAL UE provides geographical area information to the location management server upon moving to a new geographical area. This information is used by the location management server to create and update the mapping between the geographical location and the identification of the VAL UE. 

Figure 9.3.10-1 illustrates the procedure for location reporting.
Pre-conditions:

1.
The VAL client is provisioned with GEO ID information;

Editor's note:
The granularity of network-based tracking identifiers is FFS.

2.
The VAL client has registered with the VAL server; and

3.
The VAL client has subscribed to a certain geographical area identifier group (GEO ID A) in order to receive VAL messages for this area.


[image: image8.emf]VAL client

Location management 

server

1. Subscription request

2. Subscription response

3. Maintain mapping 

between geographic location 

and client identification

6. Remove old geographic 

location information

5. Unsubscription response

4. Unsubscription request


Figure 9.3.10-1: Procedure for tracking the client geographical area at the location management server

1.
Upon entering a new geographical area, the client subscribes to the geographic area Geo ID B.

2.
The location management server sends a subscription response to the VAL client.

3.
The location management server stores the new geographical area information GEO ID B with the client identification information VAL UE ID.

4.
The client unsubscribes from the old geographical area GEO ID A.

Editor's note:
It is FFS if an unsubscription step is required.

5.
The location management server sends an unsubscription response to the VAL client.

6.
The location management server removes the old geographical area information GEO ID A associated with the client identification information VAL UE ID.

9.3.11
Location reporting 

This procedure is used for UE location reporting over LM-UU reference point.

Figure 9.3.11-1 illustrates the procedure for location reporting.

Pre-condition:

-
UE is configured to report location based on event trigger or periodically.
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Figure 9.3.11-1: UE location reporting

1.
The location management client sends UE location report with UE location information to the location management server when the configured location reporting events occurs. 

2.
The location management server may return a UE location report response if requested in UE location report message.

* * * Next Change * * * *

_1612034381.vsd
�


_1612035007.vsd
Location management  
Server


Location management client



_1612035235.vsd
�


_1612035399.vsd
VAL client


Location management server



_1612034927.vsd
Location management  
Server


Location management client



_1569246641.vsd
Location management  
Server


Location management client



_1569246757.vsd
Location management Server



Location management client
Location management server
1. UE location report
2. UE location report response



_1539434322.vsd
�


