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[bookmark: _Toc63784936]FIRST CHANGE
[bookmark: _Toc88198235][bookmark: _Toc88198257]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1], TS 23.501 [2], TS 23.502 [3], TS 23.247 [5] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Broadcast MBS session: an MBS session to deliver the broadcast communication service, as defined in TS 23.247 [4].
distribution method: a mechanism used by the MBSTF, comprising the Object and Packet distribution methods, to deliver data as part of a User Service to the MBS Client.
MBS Application Data Session: time, protocols and protocol state (i.e. parameters) provided by the MBSTF Client to the MBS-Aware Application.
MBS Application Service: Aan end-user service for which parts or all of the data are accessible by activating the reception of an MBS User Service.
MBS Application Service Control:. 
MBS Application Service Provisioning: 
MBS-Aware Application: A UE-based application that consumes User Services by invoking with MBS Client APIs.
MBS Client: the UE function that consumes User Services defined in the present document.
MBS Distribution Session: time, protocols and protocol state (i.e. parameters) which define sender and receiver configuration and which use an MBS Session for the delivery of an MBS User Data Ingest Session.
MBS Session: a multicast session or a broadcast session, as defined in TS 23.247 [4].
MBS User Service: Aan abstract transport-level service configured by the MBSF and using one or more MBS Distribution Sessions, possibly in combination with unicast, for the purpose of supporting an MBS-Aware Application via a set of APIs that allows the MBS Client to activate and deactivate reception of the MBS Session.
MBS User Data Ingest Session: time, protocols and protocol state (i.e. parameters) provided by an MBS Application Provider for distribution over an MBS User Service, and provided to the MBS-Aware Application as an MBS Application Data Session.
MBS User Service Announcement: a list of available MBS User Services and metadata associated with their delivery.	Comment by Richard Bradbury (further revisions): Moved for consistency.
MBS User Service Control:. control of an MBS User Service by an MBS-Aware Application interacting with an MBSF Client.
MBS User Service Provisioning: provisioning of an MBS User Service in the MBSF by an MBS Application Provider.
MBS User Service Session: an instance of an MBS User Service.
Multicast MBS session: an MBS session to deliver the multicast communication service, as defined in TS 23.247 [4].
Object distribution method: the delivery method supporting real-time and non-real-time distribution of discrete binary objects, including media segments, to MBS Clients as part of an MBS Session.
Packet distribution method: the distribution method supporting transparent delivery of Application Data Units to MBS Clients as part of an MBS Session.
User Service: an abstract high-level usage of an MBS session for the purpose of supporting an application that presents a complete service offering to an MBS-Aware Application via a set of APIs that allows the MBS Client to activate and deactivate reception of the MBS session.	Comment by Richard Bradbury (further revisions): Duplicate term MBS User Service.
User Service Announcement: a list of available MBS User Services and metadata associated with their delivery.
SECOND CHANGE
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 (further revisions): I think the MBS Session (as defined by SA2) exists at a lower level of abstraction, between entities not shown in this model, e.g. MB-SMF. So I don’t think that trying to illustrate the MBS Session here would be the right thing to do.
Maybe there could be another figure showing how the SA2-defined MBS Session realises the SA4-defined MBS User Service?	Comment by Thorsten Lohmar: +1	Comment by Charles Lo: I also agree	Comment by Richard Bradbury: I think “MBS Application Service Provisioning” should be renamed “MBS User Service Provisioning”?	Comment by Charles Lo(120321): Suggest that the “MBS Session” concept/construct also be illustrated in this model? Would it be the logical combination of the arrows “MBS User Service” and “MBS Distribution Session”?	Comment by Richard Bradbury (further revisions): 	MBS User Service Provisioning.
	MBS User Service Session.
	MBS User Service Control.
	MBS Application Session.
Figure 4.5.1-1: MBS User Services domain model
In the above figure:	Comment by Charles Lo: As discussed on 12/2 MBS call, would be good to add numbers to the interaction steps in the diagram which map to the described steps below.
1.	The MBS Application Provider initiates MBS User 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 User Service Provisioning.	Comment by Charles Lo: replace by “one or more”?	Comment by Richard Bradbury (further revisions): I think it’s zero or more, so dom’t think we need to be more precise here.
When the current time enters the time window of a provisioned MBS User Data Ingest Session:	Comment by Charles Lo: We discussed this topic during the MBS call today. I can understand how the concept applies for pre-schedulable events, But for live MBS delivery of say breaking news content, there wouldn’t quite be a valid notion of start time of an Ingest Session, since such session start time cannot be predicted in advance, But then I suppose it would just be best effort for the MBSF to configure the MBS User Service and establish the MBS session as result as soon as it can, with the attendant start-up delay of the live stream.	Comment by Richard Bradbury (further revisions): Agree. So no change needed here?	Comment by Thorsten Lohmar: What is meant here?
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).	Comment by panqi(E): MBSF also needs to provision the MBS User Data Ingestion Session and MBS Distribution Session to MBSTF, right?	Comment by Richard Bradbury (further revisions): Yes, that’s steps 4 and 5.	Comment by Richard Bradbury (further revisions): To avoid duplication.
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.	Comment by Charles Lo: how would the MBS User Data Ingest Session differ between the types of distribution session? What are the defined types of distribution session? According to clause 3, there is only one defined type: “MBS Distribution Session”. Or should the term “distribution session” be replaced by “distribution method” (for which there are two defined types: Object distribution method and Packet distribution method) – and as such would align with the earlier part of this sentence referring to ingestion of objects vs. packets.	Comment by Richard Bradbury (further revisions): Hopefully fixed.
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 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.	Comment by Thorsten Lohmar: Only some information.	Comment by Charles Lo: It would be better to clarify what “selected parameters” refer to by giving some examples	Comment by Richard Bradbury (further revisions): Not sure how helpful it is, but how about this clarification?
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.	Comment by Thorsten Lohmar: No MBS based Service Announcement in this release?	Comment by Richard Bradbury (revisions): This was supposed to be covered in the previous step, but wasn’t clear. I improved.
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.
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 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 and exposes some of them back to the MBS Application Provider, as defined in table 4.5.6‑1.	Comment by Richard Bradbury (further revisions): Matching the change to the static model diagram.
[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 (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.	Comment by Richard Bradbury (revisions): For discussion:
How much of this happens in advance of the time window?	Comment by Charles Lo(120321): Operational/implementation detail outside the scope of specification?	Comment by Richard Bradbury (further revisions): There seems to be consensus on this point, and that we don’t need to write anything specific about it.	Comment by panqi(E): TMGI allocation for MB-SMF is optional. For GC service, the GC server can allocate and provide the TMGI to the BM-SC (MBSF instead). 	Comment by Richard Bradbury (even further revisions): Fixed.	Comment by panqi(E): QoS Information? traffic flow information ?	Comment by Richard Bradbury (even further revisions): Thanks. Fixed.
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.	Comment by Charles Lo(120321): Seems this should be done by MBSTF since these are transport parameters that it has better knowledge about/control over – this info would be passed to the MBSF.	Comment by Richard Bradbury (further revisions): My interpretation of TS 23.247 clause 6.9 is that the MB-SMF decides these parameters, and provides the details to the MBSF in the MBS Session Context.
This implies that the MBSF then tells the MBSTF via Nmbstf at Nmb2.
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 (even further revisions): Should there be a unique MBS Session Context for each MBS Distribution Session?	Comment by Richard Bradbury (2022-01-21): Yes. Amended	Comment by panqi(E): For the usage of unfilled diamond to show the aggregation relationship, it means the objects of class 1 and class 2 have separate lifetimes. However, the MBS User Data Ingest Session will be ended if this MBS User Service is released/stopped.  It seems the usages of unfilled diamond and filled diamond are wrong.	Comment by panqi(E): Some parameters which are not provisioned by the MBS Application Provider, like MB-UPF tunnel endpoint address, Ingest tunnel endpoint address.  Do we need to show them in different colour?	Comment by Richard Bradbury (even further revisions): Annotated private parameters with single dagger.	Comment by Richard Bradbury (even further revisions): Design intent is:
	User Data Ingest Sessions are provisioned separately from User Service (aggregation relationship).
	Distribution Sessions are provisioned at the same time as the MBS User Data Ingest Session (composition relationship).	Comment by Richard Bradbury (even further revisions): Ending ingest when stopping a User Service feels like more of a stage 3 design discussion. We could specify it so that User Data Ingest Sessions must be destroyed before a User Service can be destroyed, or we could specify it so that destroying a User Service automatically destroys any dependent User Data Ingest Sessions.	Comment by Richard Bradbury (2022-01-21): Added some text about system dynamics in a separate contribution about life-cycle.	Comment by Richard Bradbury (further revisions): Added dotted line around the entities in Nmbsf that are provisioned together.	Comment by Richard Bradbury (further revisions): Added “consumes” relationship between MBS Distribution Session and MBS Application Provider.
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
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
	Assigner
	Description

	User Service Identifier	Comment by panqi(E): For GC services, the TMGI shall be presented and there is no service is provided. 	Comment by Richard Bradbury (even further revisions): I wonder if GC services need an entirely different provisioning object from an MBS User Service?
	1..1
	MBSF
	A unique identifier for this MBS User Service in the MBSF.

	External service identifier
	1..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.	Comment by Richard Bradbury: We should enumerate some baseline service classes here.	Comment by CLo: I agree, as otherwise I wouldn’t understand what Service Class means. Do we intend to follow TS 26.346 on syntax of Service Class – which in turn references such term as defined in OMA BCAST Service Guide spec (comprises a URN registered with and maintained by Open Mobile Naming Authority [OMNA]. The service class names in that registry has a certain defined grammar. Not sure we want to maintain this leash to OMA for MBS service class.	Comment by Richard Bradbury: Sounds like a good plan. The controlled vocabulary can be specified at stage 3.

	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 Thorsten Lohmar: We have multiple names in xMB. Cannot recall why.	Comment by Richard Bradbury (revisions): Probnably need multilingual names and descriptions.
	
	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
	Assigner
	Description

	Data Ingest Session Identifier
	1..1
	MBSF
	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
	MBS Application Provider
	The point in time at which this MBS User Data Ingest Session begins.

	End date–time
	1..1
	
	The point in time at which this MBS User Data Ingest Session ends.



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. All parameters are exposed to the MBS Application Provider except where noted otherwise.
Table 4.5.6‑1: Baseline parameters for MBS Distribution Session
	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.

	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	Comment by panqi(E): If I understand correctly, you want to mention the MB2 “QoS Information” defined in GC services. Details of QoS information from clause 6.4.6 of TS 29.468: 
Contains the QoS that is required for the MBMS bearer. 
Only the QoS-Class-Identifier AVP, Max-Requested-Bandwidth-DL, Guaranteed-Bitrate-DL AVP and Allocation-Retention-Priority AVP within the QoS-Information AVP are applicable.
	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).	Comment by Richard Bradbury (further revisions): Some information is set by the MBS Application Provider, some is determined by the MBS System.	Comment by Richard Bradbury (further revisions): Different perspectives: on Northbound it describes the ingest QoS; internally it describes the network resources.	Comment by Richard Bradbury (even further revisions): Tried to clarify by adding a column specifying which party assigns each parameter.

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

	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.

	Distribution method	Comment by Thorsten Lohmar: I think we should allow multiple distribution sessions within one Service.
	1..1
	
	The distribution method for this MBS Distribution Session.

	Distribution operating mode
	0..1
	
	The operating mode in the case where multiple modes are defined for the indicated distribution method.	Comment by CLo: What is the definition of (distribution) operating mode? This term is not defined or used previously in this document. Please clarify. Also, without clear understanding of meaning of operating mode, it’s unclear what should be permitted cardinality.

	Object acquisition identifiers
	0..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.
(Mandatory for the Object Distribution Method and ignored for other distribution methods.)

	MBSTF tunnel endpoint address
	0..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.
(Mandatory for the Packet Distribution Method and ignored for other distribution methods.)

	MBSTF traffic flow information
	0..1
	
	Details of the traffic flow to be used by the MBS Application Provider for this MBS Distribution Session, including the multicast group destination address and port number.
(Mandatory for the Packet Distribution Method and ignored for other distribution methods.)

	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.
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 Announcement
	Parameter
	Cardinality
	Assigner
	Description

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

	External service identifier
	1..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.	Comment by Richard Bradbury: We should enumerate some baseline service classes here.	Comment by Richard Bradbury (2022-02-03): The controlled vocabulary will be specified at stage 3, perhaps by reference to the OMA BCAST Service Guide specification.

	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	Comment by Charles Lo(120321): would it ever make sense for the cardinality be set to (0..*) to indicate that both object and packet distribution modes will be employed to deliver the media contents of the User Service?	Comment by Richard Bradbury (further revisions): I can’t imagine more than one distribution method per Distribution Session, so I would say no.
	
	The operating mode in the case where multiple modes are defined 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 traffic flow parameters.



END OF CHANGES
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