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[bookmark: _Toc88198257]4.5	Domain model
[bookmark: _Toc88198258]4.5.1	User Services domain model
The domain model for MBS User Services addresses different service and session concepts that are established between the different functional entities of the MBS User Services architecture, as shown in figure 4.5.1‑1.
[image: ]	Comment by Richard Bradbury: I think “MBS Application Service Provisioning” should be renamed “MBS User Service Provisioning”?	Comment by Thorsten Lohmar: +1
Figure 4.5.1-1: MBS User Services domain model
In the above figure:
1.	The MBS Application Provider initiates MBS Application Service Provisioning with the MBSF to provision an MBS User Service,	Comment by Richard Bradbury (revisions): Suggest renaming “MBS User Service Provisioning”.
2.	Subsequently, the MBS Application Provider provisions a number of time-bound MBS User Data Ingest Sessions within the scope of the newly provisioned MBS User Service, also by means of MBS Application Service Provisioning.
When the current time enters the time window of a provisioned MBS User Data Ingest Session:	Comment by Thorsten Lohmar: What is meant here?
3.	The MBSF establishes the parent MBS User Service by establishing an MBS Session in the MBS System. The reception parameters of the MBS Session are advertised in an MBS User Service Announcement, as defined in clause 4.5.2 below. The MBS User Service Announcement is optionally passed back to the MBS Application Provider by means of MBS Application Service Provisioning.
4.	The MBSTF establishes an MBS User Data Ingest Session between itself and the MBS Application Provider for the purpose of ingesting objects or packets, according to the type of distribution session provisioned for the MBS User Service.
5.	The MBSTF establishes an MBS Distribution Session and begins to transmit objects or packets on it according to the configured object distribution method as and when they are available from the MBS User Data Ingest Session.
When an MBS User Service is established:
6:	The MBS-Aware Application instructs the MBSF Client to activate an MBS User Service by means of MBS Application Service Control.
7.	The MBSF Client may acquire the MBS User Service Announcement from the MBSF via the MBS User Service [or via the MBS Distribution Session] and pass selected parameters up to the MBS-Aware Application by means of MBS Application Service Control.	Comment by Thorsten Lohmar: Only some information.
7bis.	Alternatively, the MBS User Service Announcement may be made available to the MBS Application Provider, in which case the MBS-Aware Application obtains it via an application-private MBS Application Service.
8.	The MBS-Aware Application selects the announced MBS User Service via MBS Application Service Control and, as a result, the MBSF Client activates reception of the corresponding MBS Distribution Session in the MBSTF Client.
9-	An MBS Application Data Session is established between the MBSTF Client and the MBS-Aware Application to supply the latter with received (and possibly repaired) user data.
4.5.2	Static information model
Editor’s Note: Add a UML static domain model showing how the different stage 2 service and session concepts above relate to each other, including their cardinalities.
Figure 4.5.2‑1 overleaf shows how the different service and session concepts depicted in figure 4.5.1‑1 above relate to each other. In this figure:
1.	The MBS Application Provider provisions the parameters of the MBS User Service by invoking the Nmbsf service either directly, or via the NEF.
2.	The MBS Application Provider provisions a number of time-bound MBS User Data Ingest Sessions within the scope of the MBS User Service by invoking the Nmbsf service either directly, or via the NEF. Each MBS User Data Ingest Session includes the details of one or more MBS Distribution Sessions.
[3.	The MBS Application Provider may additionally provision an MBS Consumption Reporting Configuration within the scope of the MBS User Service by invoking the Nmbsf service either directly, or via the NEF.]
Shortly before the current time enters the time window of a provisioned MBS User Data Ingest Session:
4.	The MBSF provisions an MBS Session in the MBS System by invoking the Nmbsmf service on the MB‑SMF to allocate a TMGI and to create an MBS Session Context. In response, the MB-SMF provides the MB-UPF ingest information (specifically, the MB‑UPF tunnel endpoint address and QoS flow information to be used by the MBSTF) to the MBSF.	Comment by Richard Bradbury (revisions): For discussion:
How much of this happens in advance of the time window?
5.	The MBSF provisions an MBS Distribution Session in the MBSTF by invoking the Nmbstf service at reference point Nmb2 using the parameters from the newly created MBS Session Context.	Comment by Thorsten Lohmar: Which function allocates the UP Multicast address, dst ports, etc? 	Comment by Richard Bradbury (revisions): For discussion.
6.	Using the parameters from the MBS Distribution Session and from the newly created MBS Session Context, the MBSF compiles an MBS User Service Announcement to advertise the availability of the MBS User Service.
	
[bookmark: _Toc88198259]
[image: ]	Comment by Richard Bradbury (revisions): For discussion:
Should each Distribution Session be advertised using a separate User Service Announcement, or should all of the Distribution Sessions within the scope of the User Data Ingest Session be jointly advertised together?
Or do we need a two-tier Session Announcement?
Figure 4.5.2-1: MBS User Services static information model
4.5.3	Baseline parameters for MBS User Service
This entity models an MBS User Service, as provisioned by the MBS Application Provider and as managed by the MBSF. The baseline parameters of an MBS User Service are listed in table 4.5.3‑1 below:
Table 4.5.3‑1: Baseline parameters for MBS User Service
	Parameter
	Cardinality
	Description

	User Service Identifier
	1..1
	A unique identifier for this MBS User Service in the MBSF.

	External service identifier
	1..1
	A unique identifier for this MBS User Service that is also present in the MBS User Service Announcement.
If assigned in a globally unique manner, this identifier may be useful in correlating this MBS User Service with the same service delivered by a different system.

	Service class
	1..1
	The class of this MBS User Service.	Comment by Richard Bradbury: We should enumerate some baseline service classes here.

	Service announcement mode
	1..1
	Determines whether the MBS User Service Announcement compiled by the MBSF is advertised to the MBSF Client at reference point MBS‑5[, or advertised to the MBSF Client via the MBS Session] or passed back to the MBS Application Provider.

	Target service areas
	0..1
	The service areas in which this MBS User Service is to be made available.

	Service names
	1..*	Comment by Richard Bradbury (revisions): Probnably need multilingual names and descriptions.	Comment by Thorsten Lohmar: We have multiple names in xMB. Cannot recall why.
	A set of distinguishing names for this MBS User Service, one per language.

	Service descriptions
	1..*
	A set of descriptions of this MBS User Service, one per language.

	Service language
	1..1
	The main language of this MBS User Service.



MBS User Data Ingest Sessions (see clause 4.5.5) are separately provisioned within the scope of an MBS User Service. It is valid for an MBS User Service to have no MBS User Data Ingest Sessions currently provisioned.
[An MBS Consumption Reporting Configuration (see clause 4.5.4 below) may be separately provisioned within the scope of an MBS User Service.]
4.5.4	Baseline parameters for MBS Consumption Reporting Configuration
Editor’s Note: Consumption reporting for MBS User Services is for future study.
4.5.5	Baseline parameters for MBS User Data Ingest Session
This entity models an MBS User Data Ingest Session, as provisioned by the MBS Application Provider and as managed by the MBSF. The baseline parameters for an MBS User Data Ingest Session are listed in table 4.5.5‑1 below:
Table 4.5.5‑1: Baseline parameters for MBS User Data Ingest Session
	Parameter
	Cardinality
	Description

	Data Ingest Session Identifier
	1..1
	An identifier for this MBS Data Ingest Session that is unique in the scope of the parent MBS User Service (see clause 4.5.3).

	Start date–time
	1..1
	The point in time from which this MBS User Service Announcement is valid.

	End date–time
	1..1
	The point in time after which this MBS User Service Announcement is no longer valid.

	Distribution method	Comment by Thorsten Lohmar: I think we should allow multiple distribution sessions within one Service.	Comment by Richard Bradbury (revisions): Modified Figure 4.5.2-1 to model this.
	1..1
	The distribution method for this MBS User Service.

	Distribution operating mode
	0..1
	The operating mode in the case where multiple modes are defined for the indicated distribution method.

	Object acquisition identifiers
	0..1
	Identifies the object(s) to be acquired by the MBSTF during this MBS User Data Ingest Session.
This could be the ingest URL of the object, or the ingest URL of a manifest describing a set of objects, or a reference into a manifest describing a set of objects.
This parameter is mandatory for the Object Distribution Method.

	Tunnel endpoint address
	0..1
	An endpoint address to which an MBS Application Provider establishes a unicast tunnel prior to the commencement of this MBS User Data Ingest Session.
This parameter is mandatory for the Packet Delivery Method.



The MBS User Data Ingest Session is composed of one or more MBS Distribution Sessions (see clause 4.5.6 below) and these shall be provisioned in the same operation as the enclosing MBS User Data Ingest Session. It is not valid for an MBS User Data Ingest Session to have no MBS Distribution Sessions defined.
4.5.6	Baseline parameters for MBS Distribution Session
This entity models an MBS Distribution Session, as provisioned by the MBS Application Provider and as managed by the MBSF. This MBSF subsequently uses this information to provision a corresponding MBS Distribution Session in the MBSTF. The baseline parameters for an MBS Distribution Session are listed in table 4.5.6‑1 below:
Table 4.5.6‑1: Baseline parameters for MBS Distribution Session
	Parameter
	Cardinality
	Description

	Distribution Session Identifier
	1..1
	An identifier for this MBS Distribution Session that is unique within the scope of the MBS User Service (see clause 4.5.3).

	MB‑UPF tunnel endpoint address
	1..1
	The tunnel endpoint address of the MB‑UPF that supports this MBS Distribution Session.

	QoS flow information
	1..1
	Details of the QoS flow to be used for this MBS Distribution Session.
This information includes the multicast group destination address and port number.

	Maximum bit rate	Comment by Thorsten Lohmar: Do we assume a constant bit rate? Should we allow a mode where the MBSTF sends an object within a duration, e.g. a 1sec segment is send within 1sec.	Comment by Richard Bradbury (revisions): For discussion.
	1..1
	The maximum bit rate for this MBS Distribution Session.

	Maximum delay
	0..1
	The maximum end-to-end distribution delay that is tolerated for this MBS Distribution Session by the MBS Application Provider.

	State
	1..1
	The current state of the MBS Distribution Session: INACTIVE, ACTIVATING or ACTIVE.



An MBS User Service Announcement (see clause 4.5.7 below) shall be associated with an MBS Distribution Session when the latter is in the ACTIVATING or ACTIVE state.
4.5.27	Baseline parameters for MBS User Service Announcement information
Editor’s Note: Add a table of stage 2 baseline parameters to be provisioned for each User Service at reference point Nmb10/Nmb5 and subsequently announced at reference point MBS‑5. Not all parameters are relevant at both Nmb10/Nmb5 (e.g. service time window) and MBS‑5 (reception parameters), so this table probably needs two extra columns to indicate different applicability to service provisioning and service announcement.
This entity models an MBS User Service Announcement, which is compiled by the MBSF and used to advertise the current or imminent availability of an MBS User Service. The baseline parameters for an MBS User Service Announcement are listed in table 4.5.7‑1 below:
Table 4.5.7‑1: Baseline parameters for MBS User Service Annoucement
	Parameter
	Cardinality
	Description

	Temporary Mobile Group Identifier
	1..1
	The Temporary Mobile Group Identifier of the MBS Session supporting this MBS User Service.

	External service identifier
	1..1
	A unique identifier used by the MBSF Client to distinguish between MBS User Services.
If assigned in a globally unique manner, this identifier may be useful to the MBSF Client in correlating the MBS User Service with the same service delivered by a different system.

	Service class
	1..1
	The class of the MBS User Service.	Comment by Richard Bradbury: We should enumerate some baseline service classes here.

	Start date–time
	1..1
	The point in time from which this MBS User Service Announcement is valid.

	End date–time
	1..1
	The point in time after which this MBS User Service Announcement is no longer valid.

	Service names
	1..*
	A set of distinguishing names for the MBS User Service, one per language.

	Service descriptions
	1..*
	A set of descriptions of the MBS User Service, one per language.

	Service language
	1..1
	The main language of the MBS User Service.

	Distribution method
	1..1
	The distribution method for this MBS User Service.

	Distribution operating mode
	0..1
	The operating mode in the case where multiple modes are defined for the indicated distribution method.

	Session Description parameters[ ]
	1..1
	Additional parameters needed to receive the MBS Session supporting this MBS User Service.
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