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[bookmark: _Toc130929853][bookmark: _Toc130929855]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System architecture for the 5G System (5GS)".
[3]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[4]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[5]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services; Stage 2".
[6]	3GPP TS 26.348: "Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point".
[bookmark: definitions][7]	3GPP TS 26.501: "5G Media Streaming (5GMS); General description and architecture".
[8]	IETF RFC 3550: "RTP: A Transport Protocol for Real-Time Applications".
[9]	IETF RFC 2250: "RTP Payload Format for MPEG1/MPEG2 Video".
[10]	3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)".
[11]	3GPP TS 26.531: "Data Collection and Reporting; General Description and Architecture".
[12]	3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE)".
[13]	3GPP TS 26.517: "5G Multicast–Broadcast User Services; Protocols and Formats"Void.
[14]	3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE)".
[15]	3GPP TS 29.522: "5G System; Network Exposure Function Northbound APIs; Stage 3".
[16]	OMA: "OMNA BCAST Service Class Registry", https://technical.openmobilealliance.org/OMNA/bcast/bcast-service-class-registry.html.
[17]	IANA: "Reliable Multicast Transport (RMT) FEC Encoding IDs and FEC Instance IDs", https://www.iana.org/assignments/rmt-fec-parameters/rmt-fec-parameters.xhtml#rmt-fec-parameters-1.
[18]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
NEXT CHANGE
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].
Application Service Entry Point: a document (e.g. an MPEG-DASH Media Presentation Description or root HTML page) describing, and used to initiate, an application layer service that is delivered using an MBS User Service.
Broadcast MBS session: an MBS session to deliver the broadcast communication service, as defined in TS 23.247 [4].
distribution method: a mechanism (comprising the Object Distribution Method and Packet Distribution Method) used by the MBSTF to deliver data to the MBS Client as part of a User Service.
MBS Application Data Session: time, protocols and protocol state (i.e. parameters) provided by the MBSTF Client to the MBS-Aware Application.
MBS Distribution Session Announcement: metadata entity consumed by the MBSTF Client that is used to advertise the current or imminent availability of an MBS Distribution Session in the MBS System that provides parameters needed by the MBSTF Client to receive it.
MBS Application Service: an end-user service for which parts or all of the data are accessible by activating the reception of an MBS User Service.
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: an 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: metadata entity consumed by the MBSF Client composed of one or more MBS Distribution Session Announcements.
MBS User Service Announcement Channel: MBS Distribution Session generated by the MBSF to carousel MBS User Service Announcements to the MBS Client using the Object Distribution Method.
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 distribution 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.
NEXT CHANGE
[bookmark: _Toc123558664][bookmark: _Toc130929868][bookmark: _Toc130929872][bookmark: _Toc123558688]4.2.1	Network architecture
Figure 4.2.1-1 depicts the MBS network architecture defined in clause 5.1 of TS 23.247 [5] using the reference point representation.


Figure 4.2.1-1: Network architecture for MBS User Services delivery and control
The functions and reference points involved in providing MBS User Services within the MBS System are highlighted in green. In particular:
-	Reference point Nmb10 is used by the AF/AS to provision MBS User Services in the MBSF by invoking the Nmbsf service defined in clause 7.2.
-	Reference point Nmb2 is used by the MBSF to configure and control MBS User Services distribution methods in the MBSTF by invoking the Nmbstf service defined in clause 7.3. Additionally, Nmb2 may be used by the MBSTF to ingest User Service Announcement objects from the MBSF via either the pull-based or push-based object ingest method (see clause 6.1) for subsequent delivery to the MBS Client via a suitable MBS Distribution Session (see clause 4.2.4).
	When the MBS User Service Announcement Channel is in use (see clause 4.2.4), the MBSF may additionally push object manifests describing a set of User Service Announcement objects into the MBSTF at this reference point.
-	Reference point Nmb8 is used by the MBSTF to ingest content from the AF/AS.
NEXT CHANGE
[bookmark: _Toc123558665]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]. In addition to the Network Functions defined in [5]:
-	The MBS AF provides unicast User Service Announcements to the MBSF Client in the user plane and to the MBSTF.
-	The MBS AS provides unicast services such as Object Repair to the MBSTF Client.
-	The MBSSF supports the User Plane security procedure according to clause W.4.1.3 of TS 33.501 [18] and provides a user plane authentication service to the MBSF Client.
Together, these functions enable a complete service offering to an end-user, via a set of APIs that allows the MBS Client to activate or deactivate reception of MBS User Services.
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.



Figure 4.2.2-1: MBS User Services network architecture
[bookmark: _Toc123558667]NEXT CHANGE
[bookmark: _Toc130929864]4.2.4	User Service Announcement
The MBS User Service Announcement provides service access information needed by the MBS Client to discover and activate the reception of one or more MBS User Services. Depending on the User Service advertisement mode(s) provisioned by the MBS Application Provider (AF/AS) at reference point Nmb10 (or N33+Nmb5) MBS User Service Announcements may be delivered via MBS Distribution Sessions using the Object Distribution Method (either in the same MBS Distribution Session as the advertised content, or else via a dedicated MBS Distribution Session provisioned and managed by the MBSF called the MBS User Service Announcement Channel) at reference point MBS‑4‑MC or via a regular unicast PDU Session at reference point MBS‑5.:
1.	Via a regular unicast PDU Session at reference point MBS‑5.
2.	Via a dedicated MBS Distribution Session provisioned and managed by the MBSF called the MBS User Service Announcement Channel at reference point MBS‑4‑MC. User Service Announcements are delivered using the Object Distribution Method.
NOTE:	The MBS User Service Announcement Channel is provisioned using the procedures defined in clause 5.3A.
3.	By application-private means via reference point MBS‑8.
The baseline information conveyed in User Service Announcements is defined in clause 4.5.7. The procedures for User Service advertisement are defined in clause 5.4.
NEXT CHANGE
4.3.1	General
The MBSF and MBSTF offer service layer functionality for sending data via MBS Sessions. The MBSF (clause 4.3.2) offers control plane functionality while the MBSTF (clause 4.3.3) offers user plane functionality. The MBSTF acts as a User Plane anchor when it sources IP multicast traffic. Reference point Nmb2 provides the means for the MBSF to configure the delivery methods in the MBSTF, and also supports push-based ingest of object manifests. Reference point MBS‑11 supports Objectpull-based ingest atby the MBSTF of object manifests and pull-based ingest of User Service Announcement objects for delivery to the MBS Client via reference point MBS‑4‑MC (as described in clause 4.2.4).
Figure 4.3.1-1 shows the complete set of functional entities involved in supporting MBS User Services when the MBS Application Provider is deployed in the Trusted DN, including client functions in the UE.


 
NOTE:	When the MBS Application Provider is deployed outside the Trusted DN, it interacts with the MBSF via the NEF at reference point N33, as shown in figure 4.2.2‑1, instead of via Nmb10.

Figure 4.3.1-1 MBS User Service reference architecture
In the above architecture, MBS-specific functions such as the MBS AS and MBSF are shown as independent and standalone. In deployments, they may be co-located on physical devices with other functions. As an example, the MBS AS may be hosted in the MBS Application Provider domain, or it may be hosted in a 5GMS AS.
NEXT CHANGE
4.3.3.2	MBSTF subfunctions to support Object Distribution Method
The MBSTF subfunctions supporting the Object Distribution Method are depicted in figure 4.3.3.2-1 below.



Figure 4.3.3.2-1: MBSTF architecture overview for Object Distribution Method
The Object ingest subfunction supports:
-	Pull-based ingest at reference point Nmb2MBS‑11: The Object ingest subfunction in this case fetches one or more objects from the MBS AF using HTTPS for inclusion in the MBS User Service Announcement Channel. (The set of objects to be included is listed in an object manifest previously fetched from the MBS AF at the same reference point.)
-	Push-based ingest at reference point Nmb2: The Object ingest subfunction receives one or more objectsan object manifest from the MBSF using HTTPS that describes a set of objects for inclusion in the MBS User Service Announcement Channel. The MBSTF goes on to fetch the objects listed in the object manifest from the MBS AF via reference point MBS‑11.
-	Pull-based ingest at reference point Nmb8: The Object ingest subfunction in this case fetches one or more objects from the MBS Application Provider (AF/AS) using HTTPS.
-	Push-based ingest at reference point Nmb8: The Object ingest subfunction receives one or more objects from the MBS Application Provider (AF/AS) using HTTPS.
Object ingest procedures at reference point Nmb2 and MBS‑11 shall be a subset of those at reference point Nmb8.
The Object segmentation subfunction supports the partitioning of an object into payload units suitable for MBS transmission.
The optional Application Layer FEC subfunction supports object recovery when some packets are not received by the MBMS Client.
The Packetisation subfunction places the payload units (and, optionally, the FEC data) into Nmb9 transmission packets according to clause 6.1.
The Packet scheduling subfunction schedules the outgoing packet stream according to target bit rate configuration.
The Control subfunction offers support for MBSTF service configuration, status query and notifications at reference point Nmb2.
NEXT CHANGE
[bookmark: _Toc130929874]4.3.3A	MBS AF
The MBS AF is an optional entity that performs the following functions to support MBS User Services:
-	DeliveringServing unicast User Service Announcements to the MBSF Client via unicast reference point MBS‑5.
-	Serving object manifests and/or User Service Announcements to the MBSTF via reference point MBS‑11.
The MBS AF is configured by the MBSF at reference point MBS‑3. This interaction is not further defined by the present document.
The MBS AF may be deployed as a standalone entity, or its functions may be co-located with other Network Functions such as the MBSF (see clause 4.3.2), or the 5GMS AF defined in TS 26.501 [7].
NEXT CHANGE
[bookmark: _Toc130929879]4.4	Reference points and interfaces
[bookmark: _Toc130929880]4.4.1	Overview
The following reference points defined in clause 5.1 of TS 23.247 [5] are relevant to MBS User Services architecture: Nmb1, Nmb2, Nmb5, Nmb8, Nmb9, Nmb10 and Nmb12.
The following additional reference points are defined by the present document:
-	MBS-3: Used by the MBSF to configure the MBS AF and to publish User Service Announcements to it. This reference point is not described further in the present document.
-	MBS-4-MC: Unidirectional multicast distribution of content from the MBSTF to the MBS Client.
-	MBS-4-UC: User Plane interactions between the MBSTF Client and the MBS AS for the purpose of file-based unicast repair.
-	MBS-5: User Plane interactions between the MBSF Client and the MBS AF for the purpose of MBS control plane and service handling.
-	MBS-6: API exposed by the MBSF Client and used by the MBS-Aware Application to manage and control MBS User Services.
-	MBS-7: API exposed by the MBSTF Client and used by the MBS-Aware Application to receive user data information distributed using MBS User Services.
-	MBS-8: Announcement of MBS User Services to the MBS-Aware Application by the MBS Application Provider. The procedures at this reference point are beyond the scope of 3GPP specification.
-	MBS-9: Used by the MBSF to configure the MBS AS. This reference point is not described further in the present document.
-	MBS-10: User Plane interactions between the MBSF Client and the MBSSF for the purpose of authorising access to security-protected MBS data by means of the User Plane security procedure specified in clause W.4.1.3 of TS 33.501 [18].
-	MBS-11: Used by the MBSTF to retrieve object manifests and User Service Announcements listed in object manifests from the MBS AF.
In addition, the following reference points are defined inside the MBS Client function:
-	MBS‑6′: API exposed by the MBSTF Client and used by the MBSF Client to (de)activate reception of an MBS Session by the MBSTF. The reception parameters are supplied by the MBSF Client.
	This reference point is outside the scope of MBS User Services and is not described further in the present document.
-	MBS‑7′: API exposed by the MSTF Client and used by the MBSTF to supply MBS Session configuration information that has been received from reference point MBS‑4‑MC.
	This reference point is outside the scope of MBS User Services and is not described further in the present document.
NEXT CHANGE
4.5.6	MBS Distribution Session parameters
(SNIP)
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) to be acquired and possibly distributed 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 as part of the corresponding MBS User Data Ingest Session.
In the latter case, the Object acquisition method indicates whether the object(s) are to be retrieved once from the MBS Application Provider at the start of each active period of the corresponding MBS User Data Ingest Session, or whether the MBSTF is required to check their validity periodically, for example once per rotation of an object carousel.
When a reference to an object manifest is provided as the Object acquisition identifiers, it is the responsibility of the MBSTF to check for updates to the object manifest itself in an efficient manner.

	Object acquisition identifiers
	10..*
	
	Directly or indirectly Iidentifies the object(s) to be ingested and distributed by the MBSTF during this MBS Distribution Session.
[bookmark: _Hlk135126044]This could be the ingest URL of the object, or the ingest URL of a manifest describing a set of objects or the ingest URL of an Application Service Entry Point document, or a reference into a manifest describing a set of objects.
For both pull- and push-based object acquisition, values are expressed as URL paths to be resolved relative to the Object ingest base URL.
Constraints on this parameter are specified in table 6.1-1. In particular, when referencing an object manifest, exactly one object acquisition identifier shall be present.

	[bookmark: _Hlk135241570]Object ingest base URL
	0..1
	MBS Application Provider or MBSF
	In the case of push-based object acquisition, a URL indicating the host part and base path on the MBSTF to which objects are published. In this case, the value shall be nominated by the MBSF and shall be unique for all MBS Distribution Sessions within the MBS System.
In the case of pull-based object acquisition, the value shall be nominated by the MBS Application Provider (or, in the case of the User Service Announcement Channel, by the MBSF) and need not be unique.
AWhen present, this URL prefix substitutedis replaced by the MBSTF with the Object distribution base URL prior to distribution of ingested objects.
Assigned by the MBS Application Provider for the pull-based Object acquisition method. Assigned by the MBSF for push-based object acquisition.
If omitted, nothing is removed from substituted in the content ingest URL when forming the object distribution URL

	Object distribution base URL
	0..1
	MBS Application Provider
	A URL prefix substituted by the MBSTF in place of the Object ingest base URL prior to distribution of ingested objects.
If present, the optional Object ingest base URL shall also be present.
If omitted, the object distribution URL is the same as the object ingest URL.

	Object repair base URL
	0,,..1
	MBSF
	A URL prefix substituted by the MBSTF Client in place of the Object distribution base URL when repairing objects not received completely intact from this MBS Distribution Session (see NOTE). The value shall point to the MBS AS.
Present only when object repair is provisioned for this MBS Distribution Session.

	NOTE:	Parameter not relevant to the MBSTF.



(SNIP – No further changes to this clause)
NEXT CHANGE
(New clause)
[bookmark: _Hlk135127806]4.5.10	Object manifest parameters
An object manifest describes a set of objects to be distributed in an MBS Distribution Session that is provisioned in OBJECT_COLLECTION or OBJECT_CAROUSEL operating mode. For each such object, the baseline properties listed in table 4.5.10‑1 below are defined.
Table 4.5.10‑1: Baseline parameters of object manifest
	Parameter name
	Cardinality
	Description

	Location
	1..1
	The URL from which the object is to be ingested by the MBSTF.

	Repetition period
	0..1
	The periodicity of the object in the MBS Distribution Session, expressed in appropriate time units (see NOTE).
If omitted, the MBSTF shall determine the periodicity of the object.

	Update period
	0..1
	The maximum period of time that the MBSTF waits after acquiring the object and before checking for changes to the object at its origin Location (see NOTE).
In case of conflicting information, cache control metadata provided by the object origin should take precedence over this parameter.
If omitted, the MBSTF shall not attempt to check for updates to the object.
Any changes to the object that are detected by the MBSTF shall be reflected in the MBS Distribution Session at the earliest opportunity and the replacement of an object with a more up-to-date version shall be signalled to the MBSTF Client.

	Earliest fetch time
	0..1
	The MBSTF shall fetch the object no sooner than this time.
If omitted, the object shall be present at the origin indicated by Location and the MBSTF may fetch it at a time of its choosing.

	Latest fetch time
	0..1
	The MBSTF shall fetch the object no later than this time.
If omitted, the object shall be present at the origin indicated by Location and the MBSTF may fetch it at a time of its choosing.

	NOTE:	Not applicable to OBJECT_COLLECTION operating mode.



In addition, it shall be possible to specify an update period for the object manifest itself.
-	When a pull-based object acquisition method is provisioned, the MBSTF shall poll for updates to the object manifest at this interval.
-	When a push-based object acquisition method is provisioned, any update period indicated in the object manifest is ignored by the MBSTF.
NEXT CHANGE
4.6.2	Notification events
During the lifecycle of a MBS User Service Session, a number of notification messages may be sent by different Network Functions. The MBSF may modify event information when passing on notifications from other Network Functions to the MBS Application Provider (AF/AS) at reference point Nmb10 or (via the NEF) at reference point Nmb5.
The events may originate from different sources:
-	If the event originates in the MB-SMF at reference point Nmb1 or in the PCF at reference point Nmb12, it is propagated to the MBS Application Provider (AF/AS) at reference point Nmb10 (or via the NEF at reference point Nmb5). The MBSF conditions the event payload for external usage.
-	If the event originates in the MBSTF at reference point Nmb2, it is propagated to the MBS Application Provider (AF/AS) at reference point Nmb10 (or via the NEF at reference point Nmb5). The MBSF conditions the event payload for external usage.
-	If the event originates in the MBSF itself, it is propagated directly to the MBS Application Provider (AF/AS) at reference point Nmb10 (or via the NEF at reference point Nmb5).
The notification events listed in table 4.6.2-1 below are used by the MBSF to notify the MBS Application Provider (AF/AS) or NEF. The relevant stimulating reference point is indicated in brackets in the final column of the table.
Table 4.6.2-1: Notification events
	Event
	Description
	Applicable reference point(s)

	Session started
	The MBS Session is started.
	(Nmb1), Nmb10/Nmb5

	Session released
	The MBS Session is released.
	(Nmb1), Nmb10/Nmb5

	Distribution Session starting
	The MBSF is starting to establish the MBS Distribution session at the MBSTF.
	Nmb10/Nmb5

	Distribution Session establishment failure
	The MBSF failed to successfully establish the MBS Distribution Session at the MBSTF.
	Nmb10/Nmb5

	[bookmark: _Hlk111041240]Distribution Session established
	The MBS Distribution Session is established.
	Nmb10/Nmb5

	Distribution Session service management failure
	The MBS Distribution Session could not be started, for example because the necessary resources could not be allocated by the MBS System.
	(Nmb1), (Nmb2), Nmb10/Nmb5

	Distribution Session policy control failure
	The MBS Distribution Session could not be started because of a policy authorization/control failure or rejection.
	(Nmb12), Nmb10/Nmb5

	Distribution Session activated
	The MBS Distribution Session is activated successfully.
	(Nmb2), Nmb10/Nmb5

	Distribution Session deactivated
	The MBS Distribution Session is deactivated.
	(Nmb2), Nmb10/Nmb5

	User Data Ingest Session established
	The MBSTF has successfully established the User Data Ingest Session.
In the case of pull-based content ingest for the Object Distribution Method, the MBSTF has successfully connected at least once to the origin server at reference point Nmb8.
In the case of the Packet Distribution Method or push-based content ingest for the Object Distribution Method, the MBSTF has successfully received some data at reference point Nmb8.
	(Nmb2), Nmb10/Nmb5

	Distribution Session User data ingest failure
	The MBSTF is expecting ingest data for an active MBS Distribution session, but is not receiving data.
	(Nmb2), Nmb10/Nmb5

	User Data Ingest Session terminated
	The MBSTF has stopped the User Data Ingest Session at the end of the current active period.
In the case of pull-based content ingest for the Object Distribution Method, the MBSTF has stopped pulling data.
In the case of the Packet Distribution Method or push-based content ingest for the Object Distribution Method, the MBSTF is ignoring data.
	(Nmb2), Nmb10/Nmb5

	User Service advertisement
	The MBSF advertises the User Service Announcement information to the MBS Application Provider.
The event shall include the list of external service identifiers provisioned for the User Service Announcement if the Service announcement modes parameter indicates unicast.
The event shall include the full User Service Announcement information if the Service announcement modes parameter indicates external delivery.
	Nmb10/Nmb5



[bookmark: _Toc123558698]NEXT CHANGE
5	Procedures for 5G Multicast–Broadcast User Services
[bookmark: _Toc123558699]5.1	General
This clause defines the high-level procedures for 5G Multicast–Broadcast User Services. All events referred to in call flows are listed in table 4.6.2-1.
[bookmark: _Toc123558700]5.2	High-level baseline procedures
The high-level baseline procedures for MBS User Services are shown in figure 5.2-1.


NOTE:	In the interests of brevity, the prefix MBS is omitted from the numbered steps in the figure.

Figure 5.2-1: MBS User Service high-level baseline procedures
The basic procedures are as follows:
1.	The MBS Application Provider provisions an Application Service as an MBS User Service by invoking the Nmbsf service on the MBSF.
2.	The MBSF provisions one or more MBS Distribution Session by invoking the Nmbstf on the MBSTF.
3.	The MBSF createsprovides a MBS User Service Announcement document that may be accessed by the MBS Client of interested UEs.
4.	The MBS Application Provider  informs the MBS-Aware Application via MBS-8 that the specific Application Service can be accessed via an MBS User Service by means of an Application Service Announcement.
	[Alternatively, the MBSF Client synthesises the Application Service Announcement from the User Service Announcement received in step 3 and informs the MBS-Aware Application via MBS‑6 that the Application Service can be accessed via an MBS User Service.]
5.	The MBS Application Provider creates an MBS User Data Ingest Session with the MBSTF (via the MBSF) and the latter ingests the user data via Nmb8.
6.	The MBS-Aware Application requests the MBS Client to access a specific MBS User Service by invoking procedures at MBS-6.
7.	Optional: If it has not already been received in step 3 above, the MBSF Client may discover additional access information about this MBS User Service by querying the MBSF via MBS-5.
8.	The MBSF Client provides the MBS Distribution Session information acquired as part of the User Service Announcement information to the MBSTF Client via MBS-6′.
9.	The MBSTF Client activates reception of the MBS Distribution Session.
10.	The MBSF Client continuously handles the MBS Distribution Session data based on updates received via MBS‑5.
11.	The MBSTF Client receives MBS Distribution Session data via MBS-4‑MC as part of the MBS Distribution Session.
12. The MBSTF provides the MBS Distribution Session data to the MBS-Aware Application via MBS-7 in an MBS Application Data Session.
13.	The MBS-Aware Application controls the MBS User Service by invoking MBS Application Service Control procedures on the MBSF Client via MBS-6.
[bookmark: _Toc123558701]5.3	Procedures for User Service provisioning
The procedure begins with the MBS Application Provider provisioning an MBS User Service and, within its scope, a set of MBS User Data Ingest Sessions, as shown in figures 5.3‑1 and 5.3.‑2 below.




Figure 5.3‑1: Call flow for MBS User Service provisioning by MBS Application Provider
First, the MBS Application Provider provisions a new MBS User Service Session in the MBS System:
1.	To support Use Cases (e.g. Group Communication) where there is a requirement for TMGI allocation to be managed outside the MBS System, the MBS Application Provider may pre-allocate a TMGI for some or all of the MBS Distribution Sessions declared in step 3 below by invoking the Nmbsmf_TMGI_Allocate service operation on the MB‑SMF at reference point Nmb13 (or N33+N29mb, if invoked via the NEF), as specified in clause 9.1.2.2 of TS 23.247 [5].
2.	The MBS Application Provider invokes the Nmbsf_MBSUserService_Create service operation at reference point Nmb10 (or N33+Nmb5 if invoking via the NEF) to create a new MBS User Service, as defined in clause 4.5.3.
Immediately, or at some later time, the MBS Application Provider creates at least one MBS User Data Ingest Session (as defined in clause 4.5.5) within the scope of the MBS User Service created in step 2 above:
3.	The MBS Application Provider creates an MBS User Data Ingest Session by invoking the Nmbsf_MBSUserDataIngestSession_Create service operation at reference point Nmb10 (or N33+Nmb5, if invoked via the NEF).
	The MBS User Data Ingest Session optionally includes a schedule of start and end times referred to as active periods.
	The MBS User Data Ingest Session comprises the details of one or more MBS Distribution Session(s), as defined in clause 4.5.6. Each such MBS Distribution Session fully specifies one of the distribution methods defined in clause 6 and may optionally nominate a TMGI to be used if one was pre-allocated in step 1 above.
4.	The MBS Application Provider subscribes to status events from the MBSF relating to the MBS User Data Ingest Session just created by invoking Nmbsf_MBSUserDataIngestSession_StatusSubscribe service operation at reference point Nmb10 (or N33+Nmb5, if invoked via the NEF).
5.	The MBSF may notify the status of each created MBS User Data Ingest Session to the MBS Application Provider by invoking the Nmbsf_MBSUserDataIngestSession_StatusNotify callback service operation at reference point Nmb10 (or N33+Nmb5, if invoked via the NEF)Void.
Shortly before a provisioned MBS User Data Ingest session is scheduled to become active (see clause 4.5.5), or immediately if no schedule of active periods is provisioned, the MBSF establishes in the MBSTF all MBS Distribution Sessions comprising that MBS User Data Ingest Session as shown in figure 5.3‑2 below.




Figure 5.3‑2: Call flow for MBS User Service internal provisioning
For each such MBS Distribution Session of a parent MBS User Data Ingest session:
6.	If no MBS Session ID was nominated by the MBS Application Provider in step 1 above, the MBSF may allocate a TMGI for it at this point by invoking the Nmbsmf_TMGI_Allocate service operation on the MB‑SMF at reference point Nmb1, as specified in clause 9.1.2.2 of TS 23.247 [5].
7.	The MBSF creates an MBS Session to reserve resources in the MBS System for the MBS Distribution Session by invoking the Nmbsmf_MBSSession_Create service operation on the MB‑SMF at reference point Nmb1, as specified in clause 9.1.3.6 of TS 23.247 [5]). The MBS Session ID provided for the MBS Distribution Session in step 1 or reserved in step 6 above is provided as an input parameter, if available. If needed, the MB‑SMF allocates a TMGI as a side-effect of this operation. The MBSF determines the other input parameters as specified in clause 4.5.9.
8. 	For MBS Distribution Sessions of Service type broadcast, the MB-SMF notifies the MBSF upon successful establishment of the corresponding MBS Session(s).
9.	Once it is satisfied that the Broadcast MBS Session has been successfully established, the MBSF notifies the MBS Application Provider about the successful establishment of the Broadcast MBS Session(s) corresponding to the MBS Distribution Session using one or more Session started events.
The following steps do not need to wait for the completion of step 8:
810.	The MBSF creates the MBS Distribution Session in the MBSTF by invoking the Nmbstf_‌MBS‌Distribution‌Session_‌Create service operation at reference point Nmb2. This is a mirror of the entity in the MBSF (see clause 4.5.6).
-	In the case of the Object Distribution Method with push-based Object acquisition method, the response includes additional content ingest parameters chosen by the MBSTF for this MBS Distribution Session (see Object ingest base URL in table 4.5.6‑2).
-	 In the case of the Packet Distribution Method, the response may includes additional content ingest parameters chosen by the MBSTF for this MBS Distribution Session (see MBSTF ingest endpoint addresses in table 4.5.6‑3).
119.	In the case of the Packet Distribution Method, tThe MBSF invokes the Nmbsf_MBSUserDataIngestSession_‌StatusNotify callback service operation at reference point Nmb10 (or Nmb5+N33, if invoked via the NEF) to inform the MBS Application Provider of the content ingest parameters that have been chosen for this MBS Distribution Session using the Distribution Session starting event (see MBSTF ingest endpoint addresses in table 4.5.6‑3).
120.	The MBSF subscribes to status events from the MBSTF relating to the MBS Distribution Session just created by invoking the Nmbstf_MBSDistributionSessionStatusSubscribe service operation at reference point Nmb2.
131.	In the case of the Packet Distribution Method and pull-based content ingest using the Object Distribution Method, tThe MBSTF attempts to establish content ingest from the MBS Application Provider at reference point Nmb8 according to the ingest parameters and distribution method provisioned for the MBS Distribution Session in question (see table 4.5.6‑1).
	On success, the state of the MBS Distribution Session in the MBSTF becomes ESTABLISHED; on failure, it remains INACTIVE (see step 2 in clause 4.6.1).
NOTE:	Success of this step varies according to the provisioned distribution method and its configuration. Success may, for example, be defined as establishing a network association with the MBS Application Provider (using the additional parameters defined in table 4.5.6‑3), or it may require successful ingest of an initial object from the MBS Application Provider (using the additional parameters defined in table 4.5.6‑2).
142.	The MBSTF invokes the Nmbstf_MBSDistributionSession_StatusNotify callback service operation at reference point Nmb2 to inform the MBSF of the (un)successful establishment of content ingest using the Distribution Session established event.
	On success, the state of the MBS Distribution Session in the MBSF becomes ESTABLISHED; on failure, it remains INACTIVE (see step 2 in clause 4.6.1).
153.	The MBSF invokes the Nmbsf_MBSUserDataIngestSession_StatusNotify callback service operation at reference point Nmb10 (or Nmb5+N33, if invoked via the NEF) to inform the MBS Application Provider of the (un)successful establishment of content ingest for the MBS Distribution Session in the context of its parent MBS User Data Ingest Session using either the Distribution Session established event or Distribution Session establishment failure event, as appropriate.
164.	If content ingest was established successfully in step 11 above, the MBSF compiles the metadata relating to this MBS Distribution Session into an MBS Distribution Session Announcement, as defined in clause 4.5.8.
When the MBSF has completed its attempt to configure all MBS Distribution Sessions required by the parent MBS User Data Ingest Session:
17.	The MBSF invokes the Nmbsf_MBSUserDataIngestSession_StatusNotify callback service operation at reference point Nmb10 (or Nmb5+N33, if invoked via the NEF) to inform the MBS Application Provider of the (un)successful establishment of all MBS Distribution Sessions of the parent MBS User Data Ingest Session using either the User Data Ingest Session established event or User data ingest failure event, as appropriate.
[bookmark: _Toc123558702]5.3A	Procedures for User Service Announcement Channel provisioning
The procedures depicted in figure 5.3A‑1 are optionally followed in deployments where an MBS User Service Announcement Channel is provided at reference point MBS‑4‑MC as part of the MBS System. Where deployed, the MBS User Service Announcement Channel shall be provisioned as an MBS Distribution Session using the OBJECT_CAROUSEL operating mode of the Object Distribution Method.
NOTE:	This is a special case of the procedures for provisioning an MBS Distribution Session defined in steps 6 to 15 of clause 5.3. At reference point MBS-11, the MBSF in this case acts in a similar manner to an MBS Application Provider (AF/AS) at reference point Nmb8 using pull-based object ingest.


Figure 5.3A‑1: Procedures for User Service Announcement provisioning
The steps are as follows:
1.	The MBSF allocates a TMGI for the MBS User Service Announcement Channel by invoking the Nmbsmf_TMGI_Allocate service operation on the MB SMF at reference point Nmb1, as specified in clause 9.1.2.2 of TS 23.247 [5].
2.	The MBSF creates an MBS Session to reserve resources in the MBS System for the MBS User Service Announcement Channel by invoking the Nmbsmf_MBSSession_Create service operation on the MB‑SMF at reference point Nmb1, as specified in clause 9.1.3.6 of TS 23.247 [5]). The MBS Session ID reserved in the previous step is provided as an input parameter. The MBSF determines the other input parameters as specified in clause 4.5.9.
3.	The MBSF creates the MBS Distribution Session in the MBSTF by invoking the Nmbstf_‌MBS‌Distribution‌Session_‌Create service operation at reference point Nmb2. This is a mirror of the entity in the MBSF (see clause 4.5.6). The Object Distribution Method and carousel operating mode are indicated. Either push- or pull-based object acquisition may be provisioned. A single object acquisition identifier is provisioned. In the case of pull-based object acquisition, this is the path, relative to the Object ingest base URL, of an object manifest resource available for retrieval from the MBS AF. In the case of push-based object acquisition it is a URL path, relative to the Object ingest base URL, to which the object manifest will be published by the MBSF.
4.	The MBSF subscribes to status events from the MBSTF relating to the MBS Distribution Session just created by invoking the Nmbstf_MBSDistributionSessionStatusSubscribe service operation at reference point Nmb2.
5.	If pull-based ingest was provisioned in step 3, the MBSTF attempts to establish content ingest from the MBS AF at reference point MBS‑11 according to the ingest parameters and distribution method provisioned in step 3 (see tables 4.5.6‑1 and 4.5.6‑2).
6.	The MBSTF invokes the Nmbstf_MBSDistributionSession_StatusNotify callback service operation at reference point Nmb2 using the Distribution Session established event to inform the MBSF of the (un)successful establishment of content ingest with the MBS AF.
As a consequence of this provisioning, the MBSTF now begins polling for updates to the object manifest (see step 2B in clause 5.4) if pull-based object acquisition was provisioned in step 3. If push-based object acquisition was specified, the MBSTF instead waits for an object manifest with the provisioned URL path to be published to it.
5.4	Procedures for User Service advertisement/discovery
At this point, the MBS User Service Session is advertised to the MBSF Client, as shown in figure 5.4‑1 below, using one or more of the User Service advertisement modes defined in clause 4.2.4.




Figure 5.4‑1: Call flow for MBS User Service advertisement/discovery
The steps are as follows:
1.	The MBSF compiles a composite MBS User Service Announcement from the set of individual MBS Distribution Session Announcements compiled in step 14 of clause 5.3. The compiled MBS User Service Announcement describes the current set of MBS Distribution Sessions that comprise the active MBS User Data Ingest Session. The advertised start date–time is the next start time indicated in the MBS User Data Ingest Session schedule of active periods, or the current date–time if no schedule is provisioned.
1a.	The MBSF publishes the compiled MBS User Service Announcement to the MBS AF via reference point MBS‑3 (not specified).
2.	The MBS User Service Announcement is distributed using one or more of the following mechanisms:
a.	The MBS User Service Announcement is made available for unicast retrieval by the MBSF Client at reference point MBS‑5.
A.	The MBSF passes back to the MBS Application Provider a list of External service identifiers identifying the MBS User Service in question by invoking the Nmbsf_MBS‌UserData‌IngestSession_‌StatusNotify callback service operation at reference point Nmb10 (or Nmb5+N33, if invoked via the NEF) using the User Service advertisement event. The MBS Application Provider advertises an external service identifier to the MBS-Aware Application by private means at reference point MBS‑8.
When the MBS-Aware Application subsequently selects the MBS User Service, it invokes a suitable client API at reference point MBS‑6, passing the external service identifier as a parameter. As a result, the MBS Client fetches MBS User Service Announcement at reference point MBS‑5 using the provided external service identifier.
bB.	An object manifest for the MBS User Service Announcement Channel is compiled by the MBSF. This lists all of the MBS User Service Announcements to be made available in the corresponding MBS Distribution Session and indicates that the objects listed should be polled for updates.
If the MBS User Service Announcement Channel is provisioned for pull-based object acquisition (illustrated), the object manifest for the MBS User Service Announcement Channel is published by the MBSF to the MBS AF via reference point MBS‑3 (not specified) and made available as a resource for unicast retrieval by the MBSTF via reference point MBS‑11 at the location indicated by the object acquisition identifier provisioned for the corresponding MBS Distribution Session (see step 3 in clause 5.3A). The object manifest is pulled by the MBSTF from the MBS AF at this reference point, as defined in clause 4.3.3.2. The MBSTF continues to monitor the MBS AF for changes to the object manifest and retrieves a new copy as needed.
If the MBS User Service Announcement Channel is provisioned for push-based object acquisition (not illustrated), the object manifest for the MBS User Service Announcement Channel is published by the MBSF to the provisioned URL path on the MBSTF via reference point Nmb2, as defined in clause 4.3.3.2 whenever it changes.
For both pull- and push-based acquisition, the MBSF invokes the Nmbsf_MBS‌UserData‌IngestSession_‌StatusNotify callback service operation at reference point Nmb10 (or Nmb5+N33, if invoked via the NEF) using the User Service advertisement event to inform the MBS Application Provider that the MBS User Data Ingest Session is being advertised. The notification conveys a list of External service identifiers identifying the MBS User Service in question.
The MBS User Service Announcement is made available to the MBSTF via reference point Nmb2 for ingest as defined in clause 4.3.3.2. Depending on the object acquisition method configured for the intended MBS Distribution SessionFor both pull- and push-based acquisition, the MBS User Service Announcement itself is either pulled from the MBS AF by the MBSTF at reference point MBS‑11 as directed by the object manifestor pushed to the MBSTF by the MBSF for inclusion in the MBS User Service Announcement Channel carousel, as defined in clause 4.3.3.2. In addition, the object manifest may direct the MBSTF to fetch ancillary objects (e.g. Application Service Entry Point documents referenced by the MBS User Service Announcement and/or MPEG‑DASH initialisation segments) for inclusion in the MBS User Service Announcement Channel carousel.
Because it is directed to do so by the object manifest, the MBSTF polls the MBS AF for changes to these objects and retrieves new copies as needed to replace the previous versions in the MBS User Service Announcement Channel carousel.
As a result, the most up-to-date MBS User Service Announcement isand any ancillary objects are delivered (optionally repeatedly) by the MBSTF to the MBSTF Client via a suitable MBS Distribution Sessionthe MBS User Service Announcement Channel at reference point MBS‑4‑MC using the Object Distribution Method. As specified in clause 4.2.4, this may be the same MBS Distribution Session as that carrying the advertised MBS Application Service content and/or a separate and dedicated MBS Distribution Session (i.e., the MBS User Service Announcement Channel). Subsequently, by invoking a suitable client API at reference point MBS-7′ API, the MBS User Service Announcement is forwarded by the MBSTF Client to the MBSF Client.
Having earlier received the User Service advertisement event, the MBS Application Provider advertises one of the External service identifiers identifying the MBS User Service (see table 4.5.7‑1) to the MBS-Aware Application by private means at reference point MBS‑8.
The MBS-Aware Application subsequently uses this identifier to select the MBS User Service by invoking a suitable client API at reference point MBS‑6.
cC.	The full MBS User Service Announcement is passed back to the MBS Application Provider by invoking the Nmbsf_MBSUserDataIngestSession_StatusNotify callback service operation at reference point Nmb10 (or Nmb5+N33, if invoked via the NEF) using the User Service advertisement event.
	As a result, the MBS Application Provider advertises the MBS User Service Announcement to the MBS-Aware Application by private means at reference point MBS‑8.
	When the MBS-Aware Application subsequently selects the MBS User Service, it invokes a suitable client API at reference point MBS‑6, passing the full MBS User Service Announcement as a parameter.
The MBSF may rescind an MBS User Service Announcement at any time for operational reasons.
[bookmark: _Toc123558703]5.5	Procedures for User Service data transfer
5.5.1	MBS Distribution Session activation
At the next start time indicated in the MBS User Data Ingest Session schedule of active periods, or immediately if no schedule is provisioned, the MBSF activates all MBS Distribution Sessions comprising that MBS User Data Ingest Session, as shown in figures 5.5‑1 and 5.5‑2 below.




Figure 5.5‑1: Call flow for MBS Distribution Session activation by MBSF
For each such MBS Distribution Session:
1.	For MBS Distribution Sessions of Service type multicast, the MBSF (re)activates the corresponding Multicast MBS Session in the MB‑SMF, allowing UEs to join the MBS Session(s).
2.	Once it is satisfied that the Multicast MBS Session has been successfully established or (re)activated, the MBSF notifies the MBS Application Provider about the successful establishment of the MBS Session(s) corresponding to the MBS Distribution Session using one or more Session started events.
31.	The MBSF invokes the Nmbstf_MBSDistributionSession_Update service operation on the MBSTF at reference point Nmb2, updating the current state of the MBS Distribution Session to ACTIVE (see step 3 in clause 4.6.1). The state of the MBS Distribution Session in the MBSTF remains ACTIVE (see step 3 in clause 4.6.1); on failure, it transitions through DEACTIVATING to INACTIVE (see step 4 in clause 4.6.1).
4.	The MBSTF notifies the MBSF about the successful activation of the MBS Distribution Session by sending the Distribution Session activated event.
5.	The MBSF notifies the MBS Application Provider about the successful activation of the MBS Distribution Session by sending the Distribution Session activated event.
26.	As a direct result of the previous step 3, the MBSTF begins to ingest content from the MBS Application Provider (if the pull-based Object acquisition method is provisioned) or starts accepting content published by the MBS Application Provider (if the Packet Distribution Method or the push-based Object acquisition method is provisioned).
37.	The MBSTF may processes the ingested content according to the provisioned distribution method, as defined in clause 4.3.3. This may optionally include the computation of Application Level FEC (AL‑FEC) information.
48.	The MBSTF distributes the resulting MBS data at reference point MBS‑4‑MC. This is achieved by passing the MBS data to the MB‑UPF atvia reference point Nmb9 and/or to the MBMS‑GW via reference point SGi‑mb, according to the protocol stacks defined in clause 8.2 of TS 23.247 [5].
59.	On unsuccessful content ingest and MBS data distribution, the state of the MBS Distribution Session in the MBSTF becomes and remains ACTIVE (see step 3 in clause 4.6.1); on failure, itmay transitions through DEACTIVATING to INACTIVE (see step 4 in clause 4.6.1) in case of a severe fault.
	Regardless of the severity of the fault, Tthe MBSTF invokes the Nmbstf_MBSDistributionSession_StatusNotify callback service operation at reference point Nmb2 using the User data ingest failure event to inform the MBSF of any changes to the state of the MBS Distribution Sessionthe failure.
610.	The MBSF invokes the Nmbsf_MBSUserDataIngestSession_StatusNotify callback service operation at reference point Nmb10 (or Nmb5+N33, if invoked via the NEF) using the User data ingest failure event to inform the MBS Application Provider of any changes to the state of the MBS Distribution Session in the context of its parent MBS User Data Ingest Sessionthe failure.
5.5.2	MBS User Service reception activation
The MBS Client in the UE activates reception of an MBS User Service by establishing an MBS User Service Session between the MBSF Client and the MBSF, and consequently activating reception of one or more MBS Distribution Sessions by the MBSTF Client that are currently being distributed by the MBSTF. This call flow is shown in figure 5.5‑2 below:



Figure 5.5‑2: Call flow for MBS User Service activation by MBS Client
The steps are as follows:
711.	The MBS-Aware Application invokes a client API exposed by the MBSF Client at reference point MBS-6 to activate the MBS User Service Session.
	If the MBS User Service Announcement was received by the MBS-Aware Application in step 2c in clause 5.4, this is passed as one of the parameters in the API call.
	Otherwise, the target service is identified by one of the external service identifiers in the MBS User Service entity (see clause 4.5.3) and this identifier is used by the MBSF Client to locate an MBS User Service Announcement obtained according to step 2a or step 2b in clause 5.4.
For each MBS Distribution Session listed in the composite MBS User Service Announcement:
812.	The MBSF Client invokes a client API exposed by the MBSTF Client at reference point MBS‑6′ to activate reception of the MBS Distribution Session in question. The Session Description parameters needed to receive the MBS Distribution Session are taken from the relevant MBS Distribution Session Announcement which, in turn, is extracted from the composite MBS User Service Announcement.
913.	MBS data from the MBSTF is received by the MBSTF Client at reference point MBS‑4‑MC.
[bookmark: _Toc123558704]5.5.3	MBS User Service reception termination
The MBS Client in the UE terminates reception of an MBS User Service by deactivating the MBS User Service Session between the MBSF Client and the MBSF, and consequently deactivating reception of all MBS Distribution Sessions currently being received by the MBSTF Client within the scope of that MBS User Service Session. This call flow is shown in figure 5.5.3-1 below:


Figure 5.5.3‑1: Call flow for MBS User Service activation by MBS Client
The steps are as follows:
14.	The MBS-Aware Application invokes a client API exposed by the MBSF Client at reference point MBS-6 to deactivate the MBS User Service Session. The target service is identified by one of its external service identifiers.
For each MBS Distribution Session:
15.	The MBSF Client invokes a client API exposed by the MBSTF Client at reference point MBS‑6′ to deactivate reception of the MBS Distribution Session in question.
16.	As a consequence of the previous step, MBS data from the MBSTF is no longer received by the MBSTF Client at reference point MBS‑4‑MC.
5.5.4	MBS Distribution Session deactivation
At the next end time indicated in the MBS User Data Ingest Session schedule of active periods, the MBSF deactivates all MBS Distribution Sessions comprising that MBS User Data Ingest Session. This call flow is shown in figure 5.5‑3 below:

Figure 5.5‑3: Call flow for MBS Distribution Session deactivation by MBSF
17:	(Optional) The MBS Application Provider may explicitly terminate the MBS User Data Ingest Session at any time.
The steps for deactivation of each MBS Distribution Session are as follows:
18.	The MBSF invokes the Nmbstf_MBSDistributionSession_Update service operation on the MBSTF at reference point Nmb2, updating the current state of the MBS Distribution Session to DEACTIVATING (see step 5 in clause 4.6.1).
19.	The MBSTF notifies the MBSF about the successful deactivation of the MBS Distribution Session by sending the Distribution Session deactivated event.
20.	When Session type is broadcast or if the current period is the last in the schedule, the MBSF tears down the MBS Session(s) corresponding to the MBS Distribution Session.
21: When Session type is multicast and the current period is not the last active period in the schedule, the MBSF deactivates the MBS Session corresponding to the MBS Distribution Session in question.
22.	Once it has completed sending the data it had already ingested, the MBSF notifies the MBS Application Provider about the deactivation of the MBS Distribution Session by sending the Distribution Session deactivated event.
Finally, once all MBS Distribution Sessions in the scope of the parent MBS User Data Ingest Session have been torn down:
23.	The MBSF notifies the MBS Application Provider about the termination of data ingest by sending the User Data Ingest Session terminated event.
5.6	Procedure for User Service data repair
In the case of the Object Distribution Method (as defined in clause 6.1), the MBSTF Client may collaborate with the MBS AS at reference point MBS‑4‑UC to recover lost portions of content corresponding to MBS data that was not successfully received by the MBSTF Client at reference point MBS‑4‑MC (see step 9 in clause 5.5).
The procedure for data repair is illustrated in figure 5.6‑1 below:


Figure 5.6-1: Call flow for MBS User Service data repair
[bookmark: _Toc130929905]NEXT CHANGE
6.1	Object Distribution Method
The Object Distribution Method is used to deliver binary objects to the MBS Client over an MBS Session that have been received from the MBS Application Provider over reference point Nmb8.
The following Use Cases are supported:
-	Single-shot file object delivery.
-	Delivering a root object and its dependent objects as a collection, e.g. a web page and all the assets needed to render it.
-	Object carouselling for file object delivery, including updates of filesobjects.
-	Real-time object streaming, for example for regular-latency or low-latency streaming delivery. In the latter case, the objects distributed may be CMAF segments as defined by the 5G Media Streaming DASH Interoperability Point specified in clause 7.3.11 of TS 26.247 [10].
The operating modes for the Object Distribution Method are summariseddefined in table 6.1‑1 below.
Table 6.1‑1: Summary of operating modes for Object Distribution Method
	Distribution method
	Operating mode
	Description

	OBJECT
	OBJECT_SINGLE
	Each object ingested by the MBSTF is distributed once.
Either pull-based and push-based object acquisition methods may be provisioned in combination with this operating mode.
When the pull-based object acquisition method is provisioned, the MBS Distribution Session parameters (see table 4.5.6‑2) shall cite a set of one or more object URLs as Object acquisition identifiers.
When the push-based object acquisition method is provisioned, the set of Object acquisition identifiers shall be empty.

	
	OBJECT_COLLECTION
	A set of objects described by a manifest (see NOTE) is ingested by the MBSTF and distributed once.
Either pull-based and push-based object acquisition methods may be provisioned in combination with this operating mode.
When the push-based object acquisition method is provisioned, the object manifest (only) shall be pushed to the MBSTF; the objects referenced by the object manifest shall be pulled.
The MBS Distribution Session parameters (see table 4.5.6‑2) shall cite a single object manifest URL in Object acquisition identifiers.

	
	OBJECT_CAROUSEL
	A set of one or more objects described by a manifest (see NOTE) is ingested by the MBSTF and distributed according to a repetition pattern specified in the manifest.
Any change to an object during the course of the MBS Distribution Session is reflected in the distribution at the next available opportunity.
Either pull-based and push-based object acquisition methods may be provisioned in combination with this operating mode.
When the push-based object acquisition method is provisioned, the object manifest (only) shall be pushed to the MBSTF; the objects referenced by the object manifest shall be pulled.
The MBS Distribution Session parameters (see table 4.5.6‑2) shall cite a single object manifest URL in Object acquisition identifiers.

	
	OBJECT_STREAMING
	A sequence of objects is ingested by the MBSTF and streamed in real time, for example according to a schedule described in a presentation manifestan Application Service Entry Point document (e.g. DASH MPD).
Either pull-based and push-based object acquisition methods may be provisioned in combination with this operating mode.
For both object acquisition methods, the MBS Distribution Session parameters (see table 4.5.6‑2) shall cite a single Application Service Entry Point URL of each type in Object acquisition identifiers (see NOTE 2). As a consequence, the referenced Application Service Entry Point document(s) shall be included in the MBS User Service Announcement Channel as ancillary objects.
All Application Service Entry Points referenced by an MBS Distribution Session shall be for equivalent presentations, i.e., comprising common object streams according to compatible presentation timelines.

	NOTE:	The manifest format is specified in TS 26.517 [13]OBJECT_COLLECTION operating mode is a special case of OBJECT_CAROUSEL operating mode in which the objects described by the manifest are distributed only once. The baseline parameters of the object manifest are defined in clause 4.5.10.



Based on the configuration received from the MBSF via reference point Nmb2, the objects are ingested by the MBSTF from the MBS Application Provider via the pull-based or push-based object ingest method. As defined in clause 4, the MBSTF segments the objects into appropriate payloads, adds the FEC redundancy and schedules packet transmission to the MBS Client.
NOTE:	Pull-based object ingest may occur once at the start of each active period of the associated MBS User Data Ingest Session, or the pulled objects may be revalidated (and possibly re-ingested) periodically, for example once per rotation of an object carousel.
FileObject repair functionality may be utilized to repair object fragments that are transmitted by the MBSTF using the Object Distribution Method, but lost or corrupted in transit. In such cases, the MBS Client may request the missing object fragments from the MBS AS using the procedure defined in clause 5.6. File repairThis procedure may be doneinvoked during an ongoing MBS User Services Session or after an MBS User Services Session has finished.
NEXT CHANGE
[bookmark: _Toc123558746]B.2.1	Object Distribution Method with pull-based ingest
Figure B.2.1-1 illustrates a setup in which the MBS Application Provider (AF/AS) provides an object manifest to the MBSF listing the URLs ofmakes a set of objects available to the MBSTF to be ingested using HTTP and distributed. This is passed to the MBSTF at reference point Nmb2, and the MBSTF then fetches these objects using HTTP. The MBSTF handles all MBS-related complexity, e.g. converting the HTTP message payload into an IP multicast suitable protocol, adding AL-FEC, etc. The AF/AS delegates to the MBSF the delivery of MBS Service Announcement metadata to the MBS Client (i.e. IP multicast protocol details, etc).


Figure B.2.1-1: Object Distribution Method using
 Pull ingest modepull-based object acquisition method (HTTP GET)
In the special case of the MBS User Service Announcement Channel, an object manifest referencing MBS User Service Announcement documents and ancillary objects is ingested by the MBSTF from the MBS AF via reference point MBS‑11. The objects listed in the object manifest are then also ingested by the same means.


Figure B.2.1-2: MBS User Service Announcement Channel
using pull-based object acquisition method (HTTP GET)
The following Parameters are used by the MBS Application Provider (AF/AS) at reference point Nmb10 (or, in the case of the MBS User Service Announcement Channel, by the MBSF at reference point Nmb2) to provision this setup:
-	Distribution method is set to Object.
-	Object acquisition method (property specific to the distribution method) is set to Pull.
[bookmark: _Hlk130976127]-	Operating mode is set to OBJECT_SINGLE or OBJECT_COLLECTION or OBJECT_CAROUSEL or OBJECT_STREAMING, as appropriate.
-	OBJECT_SINGLE: Object acquisition identifiers refers tocontains a list ofsingle object URL paths that are pulled by the MBSTF relative to the provisioned Object ingest base URL and each distributed once on the MBS Distribution Session.
-	OBJECT_COLLECTION: Object acquisition identifiers refers tocontains the URL path of an object manifest describing thea set of objects to be distributed once. The object manifest is pulled by the MBSTF relative to the provisioned Object ingest base URL. Objects listed in the object manifest are pulled by the MBSTF according to the time constraints specified in the object manifest (Earliest fetch time, Latest fetch time) for transmission in the MBS Distribution Session.
-	OBJECT_CAROUSEL: Object acquisition identifiers refers tocontains the URL path of an object manifest describing thea set of objects and their repetition and update pattern. The object manifest is pulled by the MBSTF relative to the provisioned Object ingest base URL and, if provisioned to do so, the MBSTF periodically checks for updates to it, reacquiring it as necessary. Objects listed in the object manifest are pulled by the MBSTF according to the time constraints specified in the object manifest (Earliest fetch time, Latest fetch time) for transmission in the MBS Distribution Session according to the repetition pattern indicated in the object manifest. If the update pattern in the object manifest requires it, the MBSTF periodically checks for updates to the objects, reacquiring them as necessary and updating the MBS Distribution Session accordingly.
-	OBJECT_STREAMING: Object acquisition identifiers refers to a presentation manifestcontains the URL paths of one or more Application Service Entry Point documents such as(e.g., a DASH MPD). The MBSTF pulls the Application Service Entry Point document(s). The objects they reference (e.g. CMAF segments) are pulled by the MBSTF and inserted into the MBS Distribution Session according to the presentation manifesttimeline in the Application Service Entry Point document(s). Ancillary objects (e.g., DASH initialisation segments) pulled by the MBSTF may additionally be inserted into the User Service Announcement Channel. The Application Service Entry Point document(s) themselves are inserted into the User Service Announcement Channel and are referenced by the User Service Announcement.
-	When the Object ingest base URL and the Distribution base URL are both present, the MBSTF replaces the Object ingest base URL part of the object ingest URL with the value of the Distribution base URL for inclusion in MBS Distribution Session metadata (e.g., FLUTE FDT instances) and (in some cases) for referencing objects from the User Service Announcement.
[bookmark: _Toc123558747]NEXT CHANGE
B.2.2	Object Distribution Method with push-based ingest
Figure B.2.2-1 illustrates a setup in which the MBS Application Provider (AF/AS) pushes objects directly into the MBSTF at Nmb8 using HTTP PUT. The MBSTF handles all MBS-related complexity, e.g. converting the HTTP message payload into an IP multicast suitable protocol, adding AL-FEC, etc. The AF/AS delegates MBS delivery of Service Announcement metadata destined for the MBS Client (i.e. DASH MPD, IP multicast protocol details, etc.) to the MBSTF via MBSF.


Figure B.2.2-1: Object Distribution Method using
 Push ingest modepush-based object acquisition method (HTTP PUT)
In the special case of the MBS User Service Announcement Channel, an object manifest referencing MBS User Service Announcement documents and ancillary objects is pushed to the MBSTF by the MBSF via reference point Nmb2.


Figure B.2.2-2: Delivery of object manifest for MBS User Service Announcement channel
using push-based object acquisition method (HTTP PUT)
The following MBS Distribution Session properties are used by the MBS Application Provider (AF/AS) at reference point Nmb10 (or, in the case of the MBS User Service Announcement Channel, by the MBSF at reference point Nmb2) to provision this setup:
-	Distribution method is set to Object.
-	Object acquisition method is set to Push.
-	Operating mode is set to OBJECT_SINGLE or OBJECT_COLLECTION or OBJECT_CAROUSEL or OBJECT_STREAMING, as appropriate.
-	OBJECT_SINGLE: Object acquisition identifiers are ignored. Each pushed object is distributed once on the MBS Distribution Session.
-	OBJECT_COLLECTION: Not used.Object acquisition identifiers contains a URL path (resolved relative to the Object ingest base URL on the MBSTF) to which an object manifest will be published describing a set of objects to be distributed once. When the object manifest is received by the MBSTF, the objects listed are pulled by the MBSTF according to the time constraints specified in the object manifest (Earliest fetch time, Latest fetch time) per figure B.2.1-1.
-	OBJECT_CAROUSEL: Not used.Object acquisition identifiers contains a URL path (resolved relative to the Object ingest base URL on the MBSTF) to which an object manifest will be published describing a set of objects and their repetition and update pattern. When the object manifest is received by the MBSTF, the objects listed are pulled by the MBSTF according to the time constraints specified in the object manifest (Earliest fetch time, Latest fetch time) for transmission in the MBS Distribution Session according to the repetition pattern indicated in the object manifest per figure B.2.1-1 or (for the MBS User Service Announcement Channel) figure B.2.1-2. If the update pattern in the object manifest requires it, the MBSTF periodically checks for updates to the objects, reacquiring them as necessary and updating the MBS Distribution Session accordingly.
-	OBJECT_STREAMING: Object acquisition identifiers contains a non-empty set of URL paths (resolved relative to the Object ingest base URL on the MBSTF) to which Application Service Entry Point documents (e.g., DASH MPD) will be published. These and are inserted into Service Announcement. When one of the declared Application Service Entry Point documents is received by the MBSTF, the streaming session commences in accordance with the presentation timeline specified in that document. Each object (e.g. CMAF segment) pushed objectto the MBSTF that is part of the presentation described by the Application Service Entry Point document is distributed once in accordance with the presentation timeline.
-	Distribution operating mode is set to File or Collection or Carousel or Real-time, as appropriate.
-	Object acquisition identifiers
-	Object ingest base URL (assigned by the MBSF) contains the Push base URL used to ingestat the MBSTF to which objects are published. The MBSF provides the Push base URL (property specific to the distribution method) to the MBS Application Provider (AF/AS).
-	Object Ddistribution base URL (assigned by the MBSF) contains the base URL for the objects as they are distributed. The MBSTF replaces the PushObject ingest base URL part of the object ingest URL with the value of the Object Ddistribution base URL for inclusion in MBS Distribution Session metadata (e.g, FLUTE FDT instance(s) and (in some cases) infor referencing objects from the User Service Announcement.
NEXT CHANGE
[bookmark: _Toc123558753]C.2	Object Distribution Method with push-based ingest
[bookmark: _Toc123558754][bookmark: _Hlk111195943]C.2.1	DASH content distribution with push-based ingest
This example focuses on DASH content distribution with push-based ingest. The DASH segment packager continuously publishes media segments to the MBSTF as they become available. Media segments from all relevant DASH Adaptation Sets and Representations are multiplexed into the same MBS Distribution session. The data model parameters are provided in Figure C.2.1-1.

[image: ]
Figure C.2.1-1: DASH content distribution with push-based ingest
The DASH segment packager is configured to use the Object ingest base URL to upload media segments using HTTP. Each segment is identified by a unique URL relative to this base. The distribution URL generated by the MBSTF is formed by replacing the Object ingest base URL prefix with the value of Object distribution base URL.
EXAMPLE:
URL of ingested object: https://<mbstf>:443/base/<tmgi#1>/video/segment_1000.m4s
URL of distributed object: https://<CSP#1>/srv1/video/segment_1000.m4s
where:
-	The string ip_mbupf#A:port#A refers to the IP address and port for the tunnel at which the MB-UPF expects the data for the MBS Session.
-	The string <mbstf> refers to the IP address or the hostname of the MBSTF function.
-	The string <tmgi#1> refers to the TMGI, which is assigned to the MBS Session.
NOTE:	The TMGI of the MBS Session is used in this example to make the ingest URL uniqueue within the 5G System. Other solutions to ensure uniqueness are possible.
-	The term <CSP#1> refers to a fully qualified domain name of the CSP.
The MBSF needs access to the MPD URL in order to compile the MBS Distribution Session Announcement. The MBSF may also modify the contents of the MPD ("conditioning") before compiling it into the Session Announcement and/or publishing it for retrieval at reference point MBS‑4‑UC.
The MBSTF does not need to inspect the contents of the DASH MPD.
The MBSTF uses a unicast tunnel to inject the generated MBS data into the MB-UPF at reference point Nmb9, using the Maximum bit rate parameter to pace these packets. 
[bookmark: _Toc123558755][bookmark: _Hlk111195983]C.2.2	DASH content distribution with push-based ingest using separate MBS Distribution Sessions for audio and video
This example focuses on DASH content distribution with push-based ingest. The DASH segment packager continuously publishes media segments to the MBSTF as they become available. In this case, media segments from the video and audio Adaptation Sets are multiplexed into different MBS Distribution Sessions. In this case, the MBS User Service is provisioned to distribute the audio and video segments on separate MBS Distribution Sessions, with the two resulting MBS Distribution Sessions multiplexed onto the same MBS Session.

 [image: ]
Figure C.2.2-1: DASH content distribution with push-based ingest
using separate MBS Distribution Sessions for audio and video
For each MBS Session, the MBSTF uses a specific Maximum bit rate parameter to pace the packets towards the MB-UPF (here 5 Mbps for video segments and 200 kbps for audio segments). For the ingest session, two separate Object ingest base URLs are provided, namely:
https://<mbstf>:443/base/<tmgi#1#1>/ and
https://<mbstf>:443/base/<tmgi#1#2>/
The strings <tmgi#1#1> and <tmgi#1#2> are used to make the ingest URLs unique within the 5G System. The last portion is a suffix for the individual MBS Distribution Session. The usage of the TMGI of the MBS Session is one example to make the ingest URL unique within the 5G System.
The MBSTF uses the same unicast tunnel to inject the data into the MB-UPF at reference point Nmb9, so that the data is distributed via the same MBS Session.
[bookmark: _Toc123558756]C.2.3	Generic object distribution with push-based ingest
This example focuses on generic object distribution using push-based ingest. In this case, a series of objects are pushed by the MBS Application Provider (AF/AS) into the MBSTF where an MBS Distribution Session is provisioned to use the OBJECT_SINGLE operating mode, which requires no manifest.

[image: ]
Figure C.2.3-1: Generic object distribution with push-based ingest
The case is very similar to the previous DASH content distribution cases, with the difference that no Object acquisition identifiers are provisioned. Any object pushed to the Object ingest base URL nominated by the MBSF is distributed in the MBS Distribution Session by the MBSTF after substituting the Object ingest base URL prefix with the Object distribution base URL.
NEXT CHANGE
[bookmark: _Toc123558757]C.3	Object Distribution Method with pull-based ingest
[bookmark: _Toc123558758]C.3.1	DASH content distribution with pull-based ingest
This example focuses on DASH content distribution with pull-based ingest. The DASH segment packager publishes media segments to an external origin server and the MBSTF pulls them according to the timing model of a DASH presentation specified in an MPD.

[image: ]
Figure C.3.1-1: DASH content with pull-based ingest
The Object ingest base URL remains empty, since the DASH media segments are fetched according to the DASH presentation manifest referenced by the Object Acquisition identifiers property.
In this example, the Object ingest base URL and Object distribution base URL are both omitted, resulting in the same URL used for fetching each media segment being used for its distribution.
[bookmark: _Toc123558759]C.3.2	DASH content distribution with pull-based ingest using separate MBS Distribution Sessions for audio and video
This example focuses on DASH content distribution with pull-based ingest. The DASH segment packager publishes media segments to an external origin server and the MBSTF pulls them according to the timing model of a DASH presentation specified in an MPD. In this case, the MBS User Service is provisioned to distribute the audio and video segments on separate MBS Distribution Sessions, which are multiplexed onto the same MBS Session.

[image: ]
Figure C.3.2-1: DASH content distribution with pull-based ingest
using separate MBS Distribution Sessions for audio and video
The Object ingest base URL is ignored in this case because the media segments are fetched according to the DASH MPD referenced by the Object acquisition identifiers property.
In this example, the Object distribution base URL is also omitted, resulting in the same URL used for fetching each media segments being used for its distribution.
[bookmark: _Toc123558760]C.3.3	Generic object distribution with pull-based ingest
This example focuses on generic object distribution using pull-based ingest. In this case, objects are pulled into the MBSTF according to an object manifest.

[image: ]
Figure C.3.3-1: Generic object distribution with pull-based ingest
The URL of the object manifest is provisioned by the MBS Application Provider using the Object acquisition identifiers parameter. The Operating mode is here OBJECT_COLLECTION and the Object acquisition identifiers cite a single object manifest URL to be pulled. When the Operating mode is set to OBJECT_SINGLE, the Object acquisition identifiers cite the object URLs directly.
In this example, the Object ingest base URL and Object distribution base URL are both omitted, resulting in the same URL used for fetching each object being used for its distribution.
NEXT CHANGE
[bookmark: _Toc123558761]C.4	Location-dependent Object Distribution Method using push-based ingest
[bookmark: _Toc123558762]C.4.1	Location-dependent DASH content distribution using push-based ingest
A location-dependent MBS Serivce allows regional content variants to be distributed to different MBS Service Areas within the scope of a common MBS Session. The UE receives the content variant appropriate to its current location. This feature allows realization of MBS User Services such as local traffic information.

[image: ]
Figure C.4.1-1: Location-dependent DASH content distribution using push-based ingest
Two MBS Distribution Sessions with different Target service areas are provisioned. Each MBS Distribution Session has a different Object ingest base URL so that two content sources can push different media objects to the two MBS Distribution Sessions. Each content source uses a different DASH presentation manifest.
The MBSF provisions a different MBS Session in the MB-SMF for each MBS Distribution Session and arranges for the user plane traffic of each one to be distributed to the correct MBS Service Area.
The MBSTF uses a separate tunnel to inject the MBS data for each MBS Distribution Session into the MB-UPF.
The MB-UPF listens on two separate UDP ports (port#A and port#B) for the location-specific MBS data streams.
[bookmark: _Toc123558763]C.4.2	Location-dependent generic object distribution with push-based ingest
The location-dependent MBS Serivce described in this clause is very similar to that in clause C.4.1. The difference is the distribution of a generic object stream which is not described by a manifest.

[image: ]
Figure C.4.2-1: Location-dependent generic object distribution with push-based ingest
As in clause C.2.3, no Object acquisition identifiers are provisioned. Any object pushed to one of the Object ingest base URLs nominated by the MBSF is distributed to the corresponding MBS Distribution Session by the MBSTF after substituting the relevant Object ingest base URL prefix with the corresponding Object distribution base URL.
END OF CHANGES
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