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1. Introduction
The pCR proposes new procedure for location-based group creation.
2. Reason for Change
Creation of location-based groups is requirement for V2X platooning use case. Potential solutions for creating a location-based group can be either:

Solution 1: @VAL - where the location management and group management procedures are triggered independently and then the application logic is used at VAL to create locaiton-based group
Solution 2: @SEAL – where the VAL server triggers request for location-based group creation to group management server, which in-turn communicates with the location management server before applying application logic at the enabling layer to create locaiton-based group. 
Solution 2 is applicable for SEAL TS and hence this pCR is proposing new procedures for location-based group creation.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.434 V0.2.0.
* * * First Change * * * *

10
Group management
10.1
General
The group management is a SEAL service that offers the group management related capabilities to one or more vertical applications.

10.2
Functional model for group management
10.2.1
General
The functional model for the group management is based on the generic functional model specified in clause 6. It is organized into functional entities to describe a functional architecture which addresses the support for group management aspects for vertical applications. The on-network and off-network functional model is specified in this clause.

10.2.2
On-network functional model description
Figure 10.2.2-1 illustrates the generic on-network functional model for group management.
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Figure 10.2.2-1: On-network functional model for group management

The group management client communicates with the group management server over the GM-UU reference point. The group management client provides the support for group management functions to the VAL client(s) over GM‑C reference point. The VAL server(s) communicate with the group management server over the GM-S reference point. The group management server interacts with another SEAL server (i.e. location management server) for inter-service communication over SEAL-X3 reference point.
10.2.3
Off-network functional model description
Figure 10.2.3-1 illustrates the off-network functional model for group management.
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Figure 10.2.3-1: Off-network functional model for group management

The group management client of the UE1 communicates with the group management client of the UE2 over the GM‑PC5 reference point.
10.2.4
Functional entities description
10.2.4.1
General

The functional entities for group management SEAL service are described in the following subclauses.
10.2.4.2
Group management client

The group management client functional entity acts as the application client for management of groups. A VAL system maintains groups corresponding to one or more vertical applications. The group management client interacts with the group management server. The group management client also supports interactions with the corresponding group management client between the two UEs.
The group management client functional entity is supported by the signalling user agent and HTTP client functional entities of the signalling control plane.
10.2.4.3
Group management server

The group management server functional entity provides for management of groups supported within the vertical application layer. The group management server acts as CAPIF's API exposing function as specified in 3GPP TS 23.222 [7]. The group management server also supports interactions with the corresponding group management server in distributed SEAL deployments.
The group management server functional entity is supported by the SIP AS and HTTP server functional entities of the signalling control plane.

All the group management clients supporting users belonging to a single group are required to use the same group management server for that group. A group management client supporting a user involved in multiple groups can have relationships with multiple group management servers.

NOTE:
Location management server is described in subclause 9.2.4.3.
10.2.5
Reference points description
10.2.5.1
General

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

10.2.5.2
GM-UU
The interactions related to group management functions between the group management client and the group management server are supported by GM-UU reference point. This reference point utilizes Uu reference point as described in 3GPP TS 23.401 [8] and 3GPP TS 23.501 [9].
GM-UU reference point is used for VAL service signalling for VAL service data management of the VAL service. The GM-UU reference point supports:

-
Configuration of group related data at the group management client by the group management server; and

-
Configuration of group related data at the group management server by the group management client.

The GM-UU reference point uses the HTTP-1/HTTP-2 reference points for transport and routing of group management related signalling. The GM-UU reference point uses the SIP-1/SIP-2 reference points for subscription/notification related signalling.

10.2.5.3
GM-PC5
The interactions related to group management functions between the group management clients located in different VAL UEs are supported by GM-PC5 reference point. This reference point utilizes PC5 reference point as described in 3GPP TS 23.303 [10].
10.2.5.4
GM-C
The interactions related to group management functions between the VAL client(s) and the group management client within a VAL UE are supported by GM-C reference point.

10.2.5.5
GM-S
The interactions related to group management functions between the VAL server(s) and the group management server are supported by GM-S reference point. This reference point is an instance of CAPIF-2 reference point as specified in 3GPP TS 23.222 [7].
GM-S reference point supports the VAL server to obtain group information corresponding to the VAL service. The GM-S reference point uses HTTP-1/HTTP-2 reference points for transport and routing of group management related signalling. The GM-S reference point uses SIP-2 reference point for subscription/notification related signalling.
10.2.5.6
GM-E
The interactions related to group management functions between the group management servers in a distributed deployment are supported by GM-E reference point.

Editor's Note:
The functions enabled over GM-E reference point is FFS.
10.2.5.7
Reference point SEAL-X3 (between the group management server and the location management server)

The SEAL-X3 reference point, which exists between the group management server and the location management server, provides a means for the group management server to create a location-based group with the help from the location management server.

10.3
Procedures and information flows for group management

10.3.1
General

Group management procedures apply to on-network VAL service only.

Group creation provides a dedicated VAL group to individual VAL users to enable the required communication for one or multiple VAL services. This includes the normal group creation by administrators or by authorized user/UE. 

NOTE 1: If an authorized VAL user/UE wants to participate in a new group created by the authorized VAL user/UE, then the authorized VAL user/UE needs to have been included in the new group as a member.

10.3.2
Information flows for group management

10.3.2.1
Group creation request

Table 10.3.2.1-1 describes the information flow group creation request from the group management client to the group management server.

Table 10.3.2.1-1: Group creation request

	Information element
	Status
	Description

	Identity list
	M
	List of VAL user IDs or VAL UE IDs that are part of the group to be created corresponding to the list of the configured services

	VAL service ID list (see NOTE)
	O
	List of VAL services whose service communications are to be enabled on the group.

	VAL service specific information (NOTE)
	O
	Placeholder for VAL service specific information

	NOTE 1:
This information element shall be included in the message for creating a group configured for multiple VAL services.
NOTE 2:
The details of this information element are specified in VAL service specific specification and are out of scope of the present document.


10.3.2.2
Group creation response

Table 10.3.2.2-1 describes the information flow group creation response from the group management server to the group management client.

Table 10.3.2.2-1: Group creation response
	Information element
	Status
	Description

	VAL group ID
	M (NOTE)
	VAL group ID of the group

	NOTE:
If the Result information element indicates failure then the value of VAL group ID information element has no meaning.


10.3.2.3
Group creation notify

Table 10.3.2.3-1 describes the information flow group creation notify from the group management server to the VAL server(s).
NOTE:
When group is configured for multiple VAL services, the group creation notify message is sent from the group management server to the VAL servers configured for the group.
Table 10.3.2.3-1: Group creation notify
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID that was created based on the VAL user ID list and the VAL services enabled on them

	Identity list
	M
	List of VAL user IDs or VAL UE IDs that are part of the created group 


10.3.2.4
Group information query request
Table 10.3.2.4-1 describes the information group information query request from group management client to group management server.

Table 10.3.2.4-1: Group information query request
	Information element
	Status
	Description

	Identity 
	M
	The identity of the VAL user or VAL UE performing the query.

	VAL group ID
	M
	The identity of the VAL group to be queried.

	Query type
	M
	It indicates the query type, i.e., membership information.


10.3.2.5
Group information query response
Table 10.3.2.5-1 describes the information flow group information query response from group management server to group management client.

Table 10.3.2.5-1: Group information query response
	Information element
	Status
	Description

	Identity
	M
	The identity of the VAL user or VAL UE performing the query.

	VAL group ID
	M
	The identity of the VAL group to be queried.

	Query type
	M
	It indicates the query type, e.g. membership information.

	Query result
	M
	The group information retrieved from the group management server based on the query type, i.e., a list of group members.


10.3.2.6
Group membership update request
Table 10.3.2.6-1 describes the information flow group membership update request from the group management client to the group management server.

Table 10.3.2.6-1: Group membership update request
	Information element
	Status
	Description

	VAL group ID
	M
	Identity of the VAL group

	Identity
	M
	List of identities of the VAL users and VAL UEs affected by this operation 

	Operations 
	M
	Add to or delete from the group


10.3.2.7
Group membership update response
Table 10.3.2.7-1 describes the information flow group membership update response from the group management server to the group management client.

Table 10.3.2.7-1: Group membership update response
	Information element
	Status
	Description

	VAL group ID
	M
	Identity of the VAL group

	Result
	M
	Indicates the success or failure for the operation


10.3.2.8
Group membership notification
Table 10.3.2.8-1 describes the information flow group membership notification from the group management server to the VAL server.

Table 10.3.2.8-1: Group membership notification
	Information element
	Status
	Description

	VAL group ID
	M
	Identity of the VAL group

	Identity
	M
	List of identities of the VAL users and VAL UEs affected by this operation 

	Operations 
	M
	Add to or delete from the group


Table 10.3.2.8-2 describes the information flow group membership notification from the group management server to the group management client.

Table 10.3.2.8-2: Group membership notification
	Information element
	Status
	Description

	VAL group ID
	M
	Identity of the VAL group

	Operations
	M
	Add to or delete from the group


10.3.2.9
Group deletion request

Table 10.3.2.9-1 describes the information flow group deletion request from the group management client to the group management server.

Table 10.3.2.9-1: Group deletion request

	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group to delete


10.3.2.10
Group deletion response

Table 10.3.2.10-1 describes the information flow group deletion response from the group management server to the group management client.

Table 10.3.2.10-1: Group deletion response
	Information element
	Status
	Description

	VAL group ID
	M
	Identity of the VAL group requested to be deleted  

	Result
	M
	Indicates success (group no longer exists), or failure (group deletion did not occur, e.g. authorization failure).


10.3.2.11
Group deletion notification
Table 10.3.2.11-1 describes the information flow group deletion notification from the group management server to the VAL server, and from the group management server to the group management clients for VAL users which are members of the group.
Table 10.3.2.11-1: Group deletion notification
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID has been deleted.


10.3.2.12
Group information request

Table 10.3.2.12-1 describes the information flow group information request from the group management server in the partner VAL system of the VAL group to the group management server in the primary VAL system of the VAL group.
Table 10.3.2.12-1: Group information request
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group


10.3.2.13
Group information response

Table 10.3.2.13-1 describes the information flow group information response from the group management server in the primary VAL system of the VAL group to the group management server in the partner VAL system of the VAL group.
Table 10.3.2.13-1: Group information response
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	VAL group configuration information
	O (NOTE 1)
	Configuration information for the VAL group

	Failure reason
	O (NOTE 2)
	Indicates reason for failure to provide VAL group configuration information

	NOTE 1:
Shall be present if the request can be fulfilled by the group management server in the primary VAL system of the VAL group.

NOTE 2:
Shall be present if the request cannot be fulfilled by the group management server in the primary VAL system of the VAL group.


10.3.2.14
Group information subscribe request

Table 10.3.2.14-1 describes the information flow group information subscribe request from the group management server in the partner VAL system of the VAL group to the group management server in the primary VAL system of the VAL group.
Table 10.3.2.14-1: Group information subscribe request
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group


10.3.2.15
Group information subscribe response

Table 10.3.2.15-1 describes the information flow group information subscribe response from the group management server in the primary VAL system of the VAL group to the group management server in the partner VAL system of the VAL group.
Table 10.3.2.15-1: Group information subscribe response
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	Result
	M
	Inidicates success or failure of the subscribe request


10.3.2.16
Group information notify request

Table 10.3.2.16-1 describes the information flow group information notify request from the group management server in the primary VAL system of the VAL group to the group management server in the partner VAL system of the VAL group.
Table 10.3.2.16-1: Group information notify request
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	VAL group configuration information
	M
	Configuration information for the VAL group


10.3.2.17
Group information notify response

Table 10.3.2.17-1 describes the information flow group information notify response from the group management server in the partner VAL system of the VAL group to the group management server in the primary VAL system of the VAL group.
Table 10.3.2.17-1: Group information notify response
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	Result
	M
	Indicates success or failure of the notification request


10.3.2.18
Store group configuration request
Table 10.3.2.18-1 describes the information flow store group configuration request from the group management client to the group management server.

Table 10.3.2.18-1: Store group configuration request
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	VAL group configuration data
	M
	VAL group configuration data


10.3.2.19
Store group configuration response
Table 10.3.2.19-1 describes the information flow store group configuration response from the group management server to the group management client.

Table 10.3.2.19-1: Store group configuration response
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	Result
	M
	Indicates the success or failure for the result


10.3.2.20
Get group configuration request
Table 10.3.2.20-1 describes the information flow get group configuration request from the group management client to the group management server.

Table 10.3.2.20-1: Get group configuration request
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	VAL group information reference
	M
	Reference to configuration data for the VAL group

	VAL services requested
(see NOTE)
	O
	Service(s) for which group configuration is requested

	NOTE:
If 'VAL services requested' is not present, group configuration is requested for all services defined for the VAL group


10.3.2.21
Get group configuration response
Table 10.3.2.21-1 describes the information flow get configuration response from the group management server to the group management client.

Table 10.3.2.21: Get group configuration response
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	VAL group configuration data
	M
	VAL group configuration data


10.3.2.22
Subscribe group configuration request
Table 10.3.2.22-1 describes the information flow subscribe group configuration request from the group management client to the group management server.

Table 10.3.2.22-1: Subscribe group configuration request
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	VAL services requested

(see NOTE)
	O
	Service(s) for which group configuration is requested

	NOTE:
If 'VAL services requested' is not present, group configuration is requested for all services defined for the VAL group


10.3.2.23
Subscribe group configuration response
Table 10.3.2.23-1 describes the information flow subscribe group configuration response from the group management server to the group management client.

Table 10.3.2.23-1: Subscribe group configuration response
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	Result
	M
	Indicates the success or failure for the result


10.3.2.24
Notify group configuration request
Table 10.3.2.24-1 describes the information flow notify group configuration request from the group management server to the group management client.

Table 10.3.2.24-1: Notify group configuration request
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	VAL group information reference (NOTE)
	O
	Reference to information stored relating to the VAL group

	Group related key material (NOTE)
	O
	Key material for use with the VAL group

	NOTE:
At least one of these information elements shall be present.


10.3.2.25
Notify group configuration response
Table 10.3.2.25-1 describes the information flow notify group configuration response from the group management client to the group management server.

Table 10.3.2.25-1: Notify group configuration response
	Information element
	Status
	Description

	VAL group ID
	M
	VAL group ID of the group

	Result
	M
	Indicates the success or failure for the result


10.3.3
Group creation

Figure 10.3.3-1 below illustrates the group creation operations by authorized VAL user/UE/administrator to create a group. It applies to the scenario of normal group creation by a VAL administrator or by authorized user/UE.

Pre-conditions:

1.
The group management client, group management server, VAL server and the VAL group members belong to the same VAL system.

2.
The authorized VAL user/UE/administrator is aware of the users' identities which will be combined to form the VAL group.
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Figure 10.3.3-1: Group creation

1.
The group management client of the authorized VAL user/UE/administrator requests group create operation to the group management server. The identities of the users or UEs being combined and the information of the VAL services that are enabled on the group shall be included in this message.

2.
During the group creation, the group management server creates and stores the information of the group. The group management server performs the check on the policies e.g. maximum limit of the total number of VAL group members for the VAL group(s).
NOTE:
The exact policies are out of scope of the present document.
3.
The group management server may conditionally notify the VAL server regarding the group creation with the information of the group members.

4.
The VAL group members of the VAL group are notified about the newly created VAL group configuration data.

5.
The group management server provides a group creation response to the group management client of the administrator/authorized VAL user/UE.
10.3.4
Group information query
10.3.4.1
General
A VAL user/UE can request the membership list on an VAL group regardless the user or UE's group membership.

10.3.4.2
Procedure
Figure 10.3.4.2-1 below illustrates the group information query on a VAL group. 
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Figure 10.3.4.2-1: Group information query
1.
The group management client of the VAL user/UE requests the group information on the VAL group from the group management server by sending a group information query request. The query type is included.
2.
The group management server checks whether the VAL user/UE is authorized to perform the query. If authorized, then the group management server retrieve the requested group information based on the query type.

3.
The group management server sends a group information query response including the retrieved group information to the group management client.

10.3.5
Group membership
10.3.5.1
Group membership notification
Figure 10.3.5.1-1 illustrates the group membership notification operations to the VAL server(s) and group management clients upon the group membership change at group management server.
Pre-conditions:

1.
VAL group is created on the group management server.
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Figure 10.3.5.1-1: group membership notification
1.
The membership of a specific VAL group is changed at group management server.

2.
The group management server notifies the VAL server(s) regarding the group membership change with the information of the updated group members.
3.
The group management server updates the group management clients of the VAL users/UEs who have been added to or removed from the group.
4.
The group management client requests to retrieve the relevant group configurations from group management server, if the user or UE is added to the group. If the user or UE is deleted from the group, the locally stored group configurations in the VAL UE may be removed.

10.3.5.2
Group membership update by authorized user/UE
Figure 10.3.5.2-1 below illustrates the group membership update operations by an authorized user/UE/administrator to change the membership of a VAL group (e.g. to add or delete group members).
Pre-conditions:

1.
The group management server and VAL server serve the same VAL system;
2.
The initiator of this operation is aware of the current group membership of the VAL group;
3.
The authorized user/UE/administrator is aware of the users' identities which will be added to or deleted from the VAL group.
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Figure 10.3.5.2-1: Group membership update by authorized user/UE
1.
The group management client of the authorized user/UE/administrator requests group membership update operation to the group management server.

2.
The group management server updates the group membership information. The group management server may perform the check on policies e.g. the maximum limit of the total number of VAL group members.
NOTE:
The exact policies are out of scope of the present document.
3.
The group management server notifies the VAL server(s) regarding the group membership change with the information of the updated group members.

4.
The group members that are added to or deleted from the group by this operation are notified about the group membership change. This step may be followed by retrieving group configurations.
5.
The group management server provides a group membership response to the group management client of the authorized user/UE/administrator.
10.3.6
Group configuration management

10.3.6.1
Store group configurations at the group management server

The procedure for store group configurations at the group management server is described in figure 10.3.6.1-1.

Pre-conditions:

-
The group management server may have some pre-configuration data which can be used for online group configuration validation;
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Figure 10.3.6.1-1: Store group configurations at group management server
1.
The group configurations are received by the group management client of an authorized user/UE.

2.
The received group configurations are sent to the group management server for storage using a store group configuration request.
3.
The group management server may validate the group configurations before storage.

4.
The group management server stores the group configurations.

5.
The group management server provides a store group configuration response indicating success or failure. If any validation or storage fails, the group management server provides a failure indication in the store group configuration response.

10.3.6.2
Retrieve group configurations at the group management client

The procedure for retrieve group configurations at the group management client is described in figure 10.3.6.2-1. This procedure can be used following service authorisation when the configuration management client has received the list of groups and the group management client needs to obtain the group configurations, or following a notification from the group management server that new group configuration information is available.

Pre-conditions:

-
The group management server has received configuration data for groups, and has stored this configuration data;

-
The VAL UE has registered for service and the group management client needs to download group configuration data applicable to the current user/UE.
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Figure 10.3.6.2-1: Retrieve group configurations at group management client

1.
The group management client requests the group configuration data.

2.
The group management server provides the group configuration data to the client.

3.
The group management client stores the group configuration information.
10.3.6.3
Subscription and notification for group configuration data
The procedure for subscription for group configuration data as described in figure 10.3.6.3-1 is used by the group management client to indicate to the group management server that it wishes to receive updates of group configuration data for groups for which it is authorized.

Pre-conditions:

-
The group management server has some group configurations stored.
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Figure 10.3.6.3-1: Subscription for group configurations

1.
The group management client subscribes to the group configuration information stored at the group management server using the subscribe group configuration request.

2.
The group management server provides a subscribe group configuration response to the group management client indicating success or failure of the request.
The procedure for notification of group configuration data as described in figure 10.3.6.3-2 is used by the group management server to inform the group management client that new group configuration data is available. It can also be used by the group management server to provide new group related key material to the group management client.

Pre-conditions:

-
The group management client has subscribed to the group configuration information

-
The group management server has received and stored new group configuration information, or the group management server has generated and stored new key material, or both of these have occurred.
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Figure 10.3.6.3-2: Notification of group configurations

1.
The group management server provides the notification to the group management client, who previously subscribed for the group configuration information. Optionally, the notify group configuration request may contain group related key material for the group management client.

2.
The group management client provides a notify group configuration response to the group management server.

3.
If the group management server had provided group related key material to the group management client, the group management client stores the key material.

If the group management server has notified the group management client about new group configuration information through this procedure, the group management client may then follow the procedure described in subclause 10.3.6.2 in order to retrieve that group configuration information.

10.3.6.4
Structure of group configuration data

The group configuration data contains group configuration data common to all VAL  services and group configuration data specific to each VAL service. 

NOTE:
For a VAL service, the VAL group configuration data is listed in the corresponding VAL service specification and is outside the scope of the present document.
10.3.7
Location-based group creation

Figure 10.3.7-1 below illustrates the location-based group creation.

Pre-conditions:

1.
The group management client, group management server, VAL server, location management server and the VAL group members belong to the same VAL system.

2.
The authorized VAL user/UE/administrator is not aware of the users' or UE identities which will be combined to form the VAL group.
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Figure 10.3.3-1: Group creation

1.
The group management client or the VAL server requests location-based group create operation to the group management server. The location criteria for determining the identities of the users or UEs to be combined shall be included in this message.

2.
The group management server requests the location management server for obtaining the users or UEs corresponding to the location information.

3.
The location management server composes the list of users or UEs within the requested location.

4.
The group management server receives the composed list of users or UEs from the location management server.

5.
During the group creation, the group management server creates and stores the information of the location-based group. The group management server performs the check on the policies e.g. maximum limit of the total number of VAL group members for the VAL group(s).
NOTE:
The exact policies are out of scope of the present document.
6.
The group management server provides a location-based group creation response to the group management client or the VAL server.
10.4
SEAL APIs for group management

10.4.1
General

Editor's Note:
This clause will list SEAL APIs.

10.4.2
<API name> API
10.4.2.1
General
API description: 

10.4.2.2
<Operation name> operation
API operation name: 
Description: 
Known Consumers: 
Inputs: 
Outputs: 
Editor's Note:
Add description for details of API usage.
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