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3.2
Abbreviations

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

5GS
5G System


CAPIF
Common API Framework for northbound APIs 
CRUDN
Create, Retrieve, Update, Delete and Notify

EPC
Evolved Packet Core

NR
New Radio

PCC
Policy and Charging Control

SCEF
Service Capability Exposure Function

SEAL
Service Enabler Architecture Layer for Verticals


VAL
Vertical Application Layer
* * * Next change * * * *

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 1)
	O
	List of VAL services whose service communications are to be enabled on the group.

	VAL service specific information (NOTE 2)
	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.


* * * Next change * * * *

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


* * * Next change * * * *

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
	Indicates success or failure of the subscribe request


* * * Next change * * * *

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.
* * * Next change * * * *

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 retrieves 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.

* * * Next change * * * *

11.3.1
General

The procedures related to the configuration management are described in the following subclauses.

* * * Next change * * * *

11.4.2.2
Obtain_User_Profile operation
API operation name: Obtain_User_Profile
Description: Obtaining user profile.
Known Consumers: VAL server.

Inputs: See subclause 11.3.2.3
Outputs: See subclause 11.3.2.4

See subclause 11.3.4.2 for the details of usage of this API operation.
* * * Next change * * * *

11.4.3.2
Updated_User_Profile_Subscribe_Event operation
API operation name: Updated_User_Profile_Subscribe_Event
Description: Subscribing to changes to user profile.
Known Consumers: VAL server.

Inputs: See subclause 11.3.2.10
Outputs: See subclause 11.3.2.11

See subclause 11.3.4.5 for the details of usage of this API operation.
* * * Next change * * * *

12.3.1
General

The procedures related to the identity management are described in the following subclauses.

* * * Next change * * * *

14.2.4.3
Network resource management server

The network resource management server functional entity provides for management of 3GPP system network resources (e.g. unicast, multicast) to support the VAL applications. The network resource management server acts as CAPIF's API exposing function as specified in 3GPP TS 23.222 [8]. The network resource management server also supports interactions with the corresponding network resource management server in distributed SEAL deployments. The NRM server's role may be assumed by the VAL server in some deployments, in which case, the VAL server performs the procedures for network resource management of the NRM server.
* * * Next change * * * *

14.3.2.1
Network resource adaptation request

Table 14.3.2.1-1 describes the information flow network resource adaptation request from the VAL server to the NRM server.

Table 14.3.2.1-1: Network resource adaptation request

	Information element
	Status
	Description

	List of VAL UE IDs
	M (NOTE)
	List consisting of one or more VAL UE IDs for whom the network resource adaptation occurs.

	VAL group ID
	M (NOTE)
	The VAL group ID for whom the network resource adaptation occurs.

	Resource adaptation requirement
	M
	The resource adaptation requirement corresponds to the VALservice QoS requirements as applied for a UE or group of UEs (E.g. bandwidth, resource).

	NOTE:
Either of the information elements should be present.


* * * Next change * * * *

14.3.2.11
MBMS bearers response

Table 14.3.2.11-1 describes the information flow for the MBMS bearers response from NRM server to VAL server.
Table 14.3.2.11-1: MBMS bearers response
	Information element
	Status
	Description

	Result
	M
	The result indicates success or failure of the MBMS bearers request operation.

	TMGI
	O (see NOTE)
	TMGI information.

	User plane address
	M
	BM-SC user plane IP address and port

	Service description
	O
	Indicates MBMS bearer related configuration information as defined in 3GPP TS 26.346 [28] (e.g. radio frequency and MBMS Service Area Identities)

	NOTE:
TMGI may not be required if the service announcement mode indicates that the request issent by the NRM server.


14.3.2.12
User plane delivery mode

Table 14.3.2.12-1 describes the information flow for the user plane delivery mode from NRM server to VAL server.
Table 14.3.2.12-1: User plane delivery mode
	Information element
	Status
	Description

	Delivery mode
	M
	Indicates whether to deliver the user data to the UE(s) via unicast mode or multicast mode

	MBMS media stream identifier
	M 
	Indicates the MBMS media stream to be used.

	Unicast media stream identifier(s)
	M
	Indicates the unicast media stream to be used.


* * * Next change * * * *

14.3.4.2.1
General

In this scenario, upon triggered by VAL server, the NRM server pre-establishes MBMS bearer(s) in certain pre-configured areas before the initiation of the VAL service group communication session. When a user originates a request for a VAL service group communication session for one of these areas, the pre-established MBMS bearer(s) is used for the DL VAL service communication.

The following steps need to be performed prior to the start of the VAL service group communication session over pre-established MBMS bearer:

-
Pre-establish MBMS bearer(s)
 -
Announce the pre-established MBMS bearer to the NRM clients

When these preparation steps have been done the VAL service group communication session using MBMS bearer can start. 

The vertical application level communications are sent on the MBMS bearer. Optionally a separate MBMS bearer could be used for the application level control messages, due to different bearer characteristic requirements.
* * * Next change * * * *

14.3.4.6.1
General

This subclause specifies service continuity scenarios when MBMS bearers are used. There are different solutions for different scenarios.
14.3.4.6.2
Service continuity when moving from one MBSFN to another
The service continuity solution described in this subclause is suitable in the scenario when multiple MBMS bearers are used with the purpose to cover a larger area. In VAL communications several VAL service communication streams may be multiplexed in one MBMS bearer. Furthermore, one VAL service communication stream may be sent on more than one MBMS bearer if the receiving users are distributed over more than one MBMS service area. A VAL UE that is interested in receiving a VAL service communication stream that is broadcasted in both MBMS bearers is a candidate for this service continuity procedure.

Figure 14.3.4.6.2-1 illustrates a deployment scenario that provides service continuity between two MBSFN areas. Two different MBMS bearers are activated (TMGI 1 and TMGI 2), the activation of the bearers is done in the two MBSFN areas (MBSFN 1 and MBSFN 2). The MBSFN areas 1 and 2 are partially overlapping, meaning that some transmitting cells belong to both MBSFN area 1 and MBSFN area 2.
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Figure 14.3.4.6.2-1: Two MBMS bearer using overlapping MBSFN areas

Figure 14.3.4.6.2-2 illustrates the procedure:
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Figure 14.3.4.6.2-2: Service continuity when moving from one MBSFN to another
1.
The VAL UE is located in MBSFN 1 and can listen to TMGI 1. No additional MBMS bearers that the NRM client is interested in are active in the current cell.
2a.
The NRM client notifies the NRM server that the VAL UE is successfully receiving the VAL service communication over TMGI 1. The NRM client may also notify the MBMS reception quality level of TMGI 1.

2b.
The NRM server notifies a user plane delivery mode to the VAL server.

NOTE:
The MBMS reception quality level may be used by the NRM server to make an efficient decision to switch to another MBMS bearer or to a unicast bearer, or to take measures to prepare such a switch (e.g. when the quality level indicates that the reception quality of the MBMS bearer is decreasing or reaching an insufficient quality level for the reception of VAL services).

3.
The VAL UE moves into a new cell in which both TMGI 1 and TMGI 2 are active. This cell is part of both MBSFN area 1 and MBSFN area 2, and broadcast the same service on both TMGIs.
4.
The NRM client sends a location information report to the NRM server. For that, the UE uses the SAI information found in the system information block (SIB) transmitted by the radio cells.

5.
The NRM server sends to the NRM client a MBMS bearer announcement with information related to TMGI 2 (if the NRM server had not done it before). Hence, the NRM client knows that TMGI 2 transmits the same VAL service communication.

6a.
The NRM client notifies the NRM server that it is successfully receiving TMGI 1 and TMGI 2. The NRM client may also notify the MBMS reception quality level per TMGI.

6b.
The NRM server notifies a user plane delivery mode to the VAL server.

7.
The VAL UE may receive the VAL service communication over both MBMS bearers, i.e. TMGI 1 and TMGI 2. The VAL UE may also verify that it is the same content sent on both bearers. The duplicated packets may also be used to perform error corrections.
8.
The VAL UE moves into a new cell in MBSFN area 2, where only TMGI 2 is active. 
9a.
The NRM client notifies the NRM server that the VAL UE is successfully receiving the VAL service communication over TMGI 2. The NRM client may also notify the MBMS reception quality level of TMGI 2.

9b.
The NRM server notifies a user plane delivery mode to the VAL server.

10.
The VAL UE receives the VAL service communication only over TMGI 2.
This service continuity procedure mitigates the risk of packet loss that may occur if the VAL UE would request to transfer the VAL service communication stream to a unicast bearer when moving into the new area and then back to a multicast bearer when the UE can listen to TMGI 2. However, it is still required that the NRM client sends a location report (and MBMS listening report), as described in steps 4-6 above. To send the location report and the MBMS listening report by the NRM client to the NRM server a unicast bearer is needed. The location report from the NRM client is required, since the NRM server must know that the VAL UE has entered a new area and can only listen to MBMS bearer active in that area. If this is not done the VAL server might send a VAL service communication stream that the VAL UE is required to listen to on the MBMS bearer 1, since the NRM server still assumes that the VAL:UE is located in the MBSFN area 1.

The solution can be improved as illustrated in figure 14.3.4.6.2-3. In this case two different MBMS bearers are activated (TMGI 1 and TMGI 2), these MBMS bearers are used only for VAL service communication. An application level signalling bearer is activated (TMGI 9), in both MBSFN areas. This bearer is used for application level signalling messages that are sent on the MBMS bearer TMGI 9. By using an application level signalling bearer (e.g. TMGI 9) the VAL UEs can receive application control messages for all VAL service communication going on in the areas of both TMGI 1 and TMGI 2. A VAL UE that is located in the area of TMGI 2 and is interested in a VAL service group transmission (e.g. V2X) only going on in TMGI 1, can with the information received in TMGI 9 initiate a unicast bearer and request to receive that specific VAL service communication over a unicast instead. Without the information received over TMGI 9 the NRM client must immediately report that the VAL UE has left the broadcast area that the NRM server assumes that the VAL UE is located in. With the use of TMGI 9 there is no immediate need for the NRM client to inform the NRM server of a location change.
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Figure 14.3.4.6.2-3: Two MBMS bearer using overlapping MBSFN areas with a separate application signalling bearer

The procedural steps in this scenario will be the same as described above in this subclause. However, in this scenario the NRM client is not required to initiate a unicast bearer to send location report (or MBMS listening report). The VAL UE may move between the two MBMS bearers (TMGI 1 and TMGI 2) without the need to report an area change. A condition for this to work is that there is an application level signalling bearer (TMGI 9) activated in the full area (i.e. the area of both TMGI 1 and TMGI 2). The TMGI 9 will broadcast all application control messages for all VAL service communications ongoing in both areas. If the VAL UE is in coverage of one of the two MBMS bearers that does not transmit the VAL service communication of interest the VAL UE can report to the NRM server that it is not able to listen to the VAL service communication over the MBMS bearer, which triggers the NRM server to switch to a unicast bearer instead.
_1612873185.vsd
5. Group creation response


1. Group creation request



Group management client 
(Administrator/authorized user/UE)


Group management server


Group management client 
(VAL group members)


2. Create and store the group related information


VAL server


3. Group creation notify


4. Group creation notify



_1633172269.vsd
5. Group creation response


1. Group creation request



Group management client 
(Administrator/authorized user/UE)


Group management server


Group management client 
(VAL group members)


2. Create and store the group related information


VAL server


3. Group creation notification


4. Group creation notification



_1623518674.vsd
�

VAL UE


NRM server


 


1. UE is located in MBSFN area 1 and receives VAL service media over TMGI 1


3. UE moves to overlapping area between MBSFN 1 and MBSFN 2


2a. MBMS listening status report



_1569237491.vsd
�

TMGI 1 MBSFN 1


TMGI 2 MBSFN 2


TMGI 9 MBSFN 1+2



_1569246404.vsd
Group management client


Group management server


1. Group information query request


3.Group information query response


2. Authorization check and retrieve according to the conditions



_1569237463.vsd
�

TMGI 1 MBSFN 1


TMGI 2 MBSFN 2



