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**** First Change ****
Copy over
[bookmark: _Toc96532780]4.2.2	User Services network architecture
MBS User Services enable high-level applications to make use of the low-level features of the MBS System. An MBS User Service is provided by the MBSF and MBSTF working in combination to support configuration option 2 and configuration option 3 defined in annex A of TS 23.247 [5]. The MBS AS network function is added to the network architecture from TS 23.247, adding unicast related service additions like file repair. It enables a complete service offering to an end-user, via a set of APIs that allows the MBS Client to activate or deactivate reception of the service.
The MBS User Services architecture depicted in figure 4.2.2-1 shows the MBS-related entities involved in providing MBS User Services delivery and control. These are described in the following clauses. The MBS Application Provider plays the role of the AF/AS.	Comment by Thorsten Lohmar: There is a disconnect between blocks in the figure and section headings below.


Figure 4.2.2-1: MBS User Services network architecture	Comment by Thorsten Lohmar: Suggestions:
* Change “File Repair” to “Object Repair”
* Change “MBS Distribution Methods” to “User Service Distribution methods (alin to Heading of Clause 4.2.3)
* Suggestion to add a “User Service Consumption Reporting” function, to align with clause headings below.
[bookmark: _Toc96532781]4.2.3	User Services Distribution methods
The MBS User Services distribution methods defined in clause 6 of the present document make use of MBS Sessions (see clause 4.1 of TS 23.247 [5]) to deliver data to the MBS Client. The distribution methods may use either a multicast MBS Session or a broadcast MBS Session. A set of MBS distribution methods is provided by the MBSTF. These provide functionality such as security and key distribution, reliability control (by means of FEC techniques) and associated delivery procedures.
-	Object Distribution Method: A distribution method that delivers discrete binary objects over an MBS Session. This may be used to support real-time distribution of media segments (as special objects) including Low-Latency CMAF segments.
The use of MBS Sessions by the Object Distribution Method is specified in clause 6.1.
-	Packet Distribution Method: A distribution method that supports streaming of packetised media data over an MBS Session where Service Data Units (SDUs) are conveyed to the UE as part of Protocol Data Units (PDUs) or IP flows. Examples of upper layer SDUs are generic IP/UDP datagrams.
The use of MBS Sessions by the Packet Distribution Method is specified in clause 6.2.
The above distribution methods may use either a multicast MBS Session or a broadcast MBS Session to distribute content to an MBS Client and may also make use of a set of MBS associated delivery procedures.	Comment by Jinyang Xie: what's the MBS associated delivery procedures? not mentioned in this document.
[bookmark: _Toc96532782]4.2.4	User Service Announcement
The User Service Announcement provides information needed by the MBS Client to discover and activate the reception of one or more MBS User Services. User Service Announcement information may be delivered via MBS Distribution Sessions or via a regular PDU Session.
The baseline information conveyed in User Service Announcements is defined in clause 4.5.7.
[bookmark: _Toc96532783]4.2.5	User Services Consumption and Metrics Reporting	Comment by Thorsten Lohmar: There is no Consumption Reporting function in Figure 4.2.2-1. 
I suggest to add this function into the figure.	Comment by Thorsten Lohmar: Suggestion to add “metrics”, since metrics can be reported as well (due to the payload).
Reporting by the MBS Client to the MBSF is for further study and may be realised by instantiating the data collection and reporting architecture specified in TS 26.531 [11]. This may include, for example, dynamically adjusting the Application Layer FEC redundancy level in the MBSTF according to the Packet Error Rate (PER) reported by the MBS Client.	Comment by Thorsten Lohmar: Add clause 4.2.7 (File Repair) and 4.2.8 (Reception Reporting)
4.2.5	File Repair	Comment by Thorsten Lohmar: The sentence above the figure says “These are described in the following clauses”, but the File Repair Function is missing.
Suggestion: Rename File Repair to Object Repair.
The MBS AS contains the File Repair function. It is an optional function in the User Service architecture. The File Repair function may exist as stand alone function or may be integrated with functions, external to the User Service Architecture like the 5GMS AS. 

**** Next Change ****
[bookmark: _Toc96532796]4.5	Domain model
[bookmark: _Toc96532797]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.


Figure 4.5.1-1: MBS User Services domain model
In the above figure:
1.	The MBS Application Provider initiates MBS User Service Provisioning with the MBSF to provision an MBS User Service.
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 User Service Provisioning.
When the current time enters the time window of a provisioned MBS User Data Ingest Session:
3.	The MBSF establishes an MBS User Service Session of 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 User Service Provisioning (see step 7bis).
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 method provisioned.
5.	The MBSTF establishes an MBS Distribution Session and begins to transmit objects or packets on it according to the configured 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 User 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 application-facing parameters (such as the service class and service names) up to the MBS-Aware Application by means of MBS User Service Control.
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 and then provides it to the MBSF Client by means of MBS User Service Control.
8.	The MBS-Aware Application selects the announced MBS User Service via MBS User 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.
[bookmark: _Toc96532798]4.5.2	Static information model
Figure 4.5.2‑1 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 a new 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 an equivalent service provided by the NEF. Each MBS User Data Ingest Session includes the details of one or more MBS Distribution Sessions. The MBSF provisions additional MBS Distribution Session parameters (denoted in table 4.5.6‑1 as assigned by the MBSF) and exposes some of them back to the MBS Application Provider (as indicated by the NOTE to table 4.5.6‑1).
NOTE:	The MBSF typically allocates a Temporary Mobile Group Identity (TMGI) for each MBS Distribution session (see step 4 below), but it is also possible for the Nmbsf service invoker to nominate a particular value during this provisioning step if TMGI allocations are managed externally to the MBSF.
[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 (see clause 9 of TS 23.247 [5]) to allocate a TMGI (if one has not already been allocated) for each MBS Distribution Session and to create an MBS Session Context for each one. In response, the MB-SMF provides the MB-UPF ingest information (specifically, the MB‑UPF tunnel endpoint address and traffic flow information to be used by the MBSTF) to the MBSF.
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.
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.
	



NOTE:	Parameters not exposed to the MBS Application Provider via the Nmbsf service at reference point Nmb10 are annotated with the dagger symbol †.
Figure 4.5.2-1: MBS User Services static information model
[bookmark: _Toc96532799]4.5.3	MBS User Service parameters
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 of MBS User Service entity
	Parameter
	Cardinality
	Assigner
	Description

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

	External service identifiers
	1..*
	MBS Application Provider
	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, expressed as a term identifier from a controlled vocabulary.

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

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

	Service names
	1..*
	
	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
	0..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.]
[bookmark: _Toc96532800]4.5.4	MBS Consumption Reporting Configuration parameters
Consumption reporting for MBS User Services is for future study.
[bookmark: _Toc96532801]4.5.5	MBS User Data Ingest Session parameters
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 of MBS User Data Ingest Session entity
	Parameter
	Cardinality
	Assigner
	Description

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

	Active periods
	0..*
	MBS Application Provider
	Periods of time during which the MBS User Data Ingest Session is active in the MBS System.
If omitted, the session is active until further notice.



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.
[bookmark: _Toc96532802]4.5.6	MBS Distribution Session parameters
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 that are common to all distribution methods are listed in table 4.5.6‑1 below. All parameters are exposed to the MBS Application Provider except where noted otherwise.
Table 4.5.6‑1: Common baseline parameters of MBS Distribution Session entity
	Parameter
	Cardinality
	Assigner
	Description

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

	State
	1..1
	
	The current state of the MBS Distribution Session: INACTIVE, ESTABLISHED, ACTIVE or DEACTIVATING (see clause 4.6.1).

	MBS Session Context
	1..1
	
	As defined in clause 6.9 of TS 23.247 [5] (see NOTE).

	MB‑UPF tunnel endpoint address
	1..1
	
	The tunnel endpoint address of the MB‑UPF that supports this MBS Distribution Session at reference point Nmb9 (see NOTE).

	MB‑UPF traffic flow information
	1..1
	
	Details of the traffic flow to be used by the MBSTF for this MBS Distribution Session, including the multicast group destination address and port number (see NOTE).

	Temporary Mobile Group Identity
	0..1
	MBSF or MBS Application Provider
	The Temporary Mobile Group Identity (TMGI) of the MBS Session supporting this MBS Distribution Session.
Allocated by the MBSF in conjunction with the MB‑SMF unless supplied by the MBS Application Provider at the time of provisioning.

	QoS information
	1..1
	MBS Application Provider
	A 5G QoS Identifier (5QI) [2] to be applied to the traffic flow for this MBS Distribution Session.

	Maximum bit rate
	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.

	Distribution method
	1..1
	
	The distribution method for this MBS Distribution Session, as defined in clause 6.

	Distribution operating mode
	0..1
	
	The operating mode in the case where multiple modes are defined in clause 6 for the indicated distribution method.

	FEC configuration
	0..1
	
	Configuration for FEC information added by the MBSTF to protect this MBS Distribution Session.

	NOTE:	Internal parameter not exposed to the MBS Application Provider.



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 ESTABLISHED or ACTIVE state.
The following MBS Distribution Session parameters are additionally relevant when the distribution method is the Object Distribution Method:
Table 4.5.6‑2: Additional MBS Distribution Session parameters for Object Distribution Method
	Parameter
	Cardinality
	Assigner
	Description

	Object acquisition method
	1..1
	MBS Application Provider
	Indicates whether the objects(s) are to be pushed into the MBSTF by the MBS Application Provider or whether they are to be pulled from the MBS Application Provider by the MBSTF.

	Object acquisition identifiers
	1..1
	
	Identifies the object(s) to be ingested and distributed by the MBSTF during this MBS Distribution 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.

	Content ingest base URL
	0..1
	
	A prefix substituted by the MBSTF with the content distribution base URL prior to distribution of ingested objects.

	Content distribution base URL
	0..1
	
	A prefix substituted by the MBSTF in place of the content ingest base URL prior to distribution of ingested objects.



The following parameters are additionally relevant when the distribution method is the Packet Distribution Method:
Table 4.5.6‑3: Additional MBS Distribution Session parameters for Packet Distribution Method
	Parameter
	Cardinality
	Assigner
	Description

	MBSTF tunnel endpoint address
	1..1
	MBSF
	An endpoint address to which an MBS Application Provider establishes a unicast tunnel at reference point Nmb8 prior to the commencement of this MBS User Data Ingest Session.

	MBSTF traffic flow information
	1..1
	
	Details of the User Plane data traffic flow to be used by the MBS Application Provider for this MBS Distribution Session, including the multicast group destination address and port number.



4.5.7	MBS User Service Announcement parameters
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 in the MBS System. 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 of MBS User Service Announcement entity
	Parameter
	Cardinality
	Assigner
	Description

	Temporary Mobile Group Identity
	1..1
	MB‑SMF
	The Temporary Mobile Group Identity (TMGI) of the MBS Session supporting the parent MBS Distribution Session.

	External service identifiers
	1..*
	MBS Application Provider
	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, expressed as a term identifier from a controlled vocabulary.

	Start date–time
	0..1
	
	The point in time from which this MBS User Service Announcement is valid.
If not present, the announcement is already valid.

	End date–time
	0..1
	
	The point in time after which this MBS User Service Announcement is no longer valid.
If not present, the announcement is valid indefinitely.

	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
	0..1
	
	The main language of the MBS User Service.

	Distribution method
	1..1
	
	The distribution method for this MBS User Service, as defined in clause 6.

	Distribution operating mode
	0..1
	
	The operating mode in the case where multiple modes are defined in clause 6 for the indicated distribution method.

	Session Description parameters[ ]
	1..1
	MBSF
	Additional parameters needed to receive the MBS Session supporting this MBS User Service, including relevant User Plane traffic flow parameters.



[bookmark: _Toc96532803]4.5.8	Object Repair parameters	Comment by Thorsten Lohmar: In alignment of Clause 4.5.4
Editor’s Note: This section should define the configuration parameters for Object repair for the case, that Object Repair is offered by the User Service Architecture or external to the User Service Architecture (like 5GMS AS or external CDNs).
4.5.9	Reception Reporting parameters
Editor’s Note: This section should define the configuration parameters for reception reporting. Only transport related parameters should be configurable, e.g. report on object loss metrics, etc.

**** Last Change ****
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