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**** First Change ****
[bookmark: _Toc106285959][bookmark: _Toc123558694][bookmark: _Hlk112074307]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	Comment by Thorsten Lohmar: Table from TS 29.580 17.1.0

	Event
	Description
	Applicable reference point(s)

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

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

	Distribution Session starting
	The MBSF is starting to establish the MBS Distributions session.
	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	Comment by Thorsten Lohmar: TS 26.502 does not include a procedure, using the PCF.
	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 starting
	The MBSTF is starting to establish the data ingest session
	(Nmb2), Nmb10/Nmb5

	User data ingest session established
	The MBSTF has successfullt established the data ingestion session. In case of Pull ingest, the MBSTF has successfully connected at least one to the origin server. In case of Pull ingest, the MBSTF has successfully receive some traffic.
	(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 (temporarily) stopped the data ingest session. For Pull ingest, the MBSTF has stopped pulling data. For Push ingest, the MBSTF is ignoring data. 
	(Nmb2), Nmb10/Nmb5

	User Service Announcement
	The MBSF passes the User Service Announcement information to the MBS Application Provider. This may be a URL (when Service Announcement Modes indicate unicast) and / or the full User Service Announcement information (when Service Announcement Modes indicates external delivery). 
	Nmb10/Nmb5



**** Next Change **** 
[bookmark: _Toc123558698]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.
[bookmark: _Toc123558700]5.2	High-level baseline procedures
The high-level baseline procedures for MBS User Services are shown in figure 5.2-1.

	Comment by Thorsten Lohmar: Modifications: 
 Step 1
 Step 2

Comment on Step 3: There is not clause User Service Announcement
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 User 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 creates provides a User Service Aannouncement 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).
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.	Comment by Thorsten Lohmar: TODO: add “Schedule of active periods” in domain model?


	Comment by Thorsten Lohmar: Modification: Removing Opt from Step 9
Figure 5.3‑2: Call flow for MBS User Service internal provisioning
For each such MBS Distribution Session:
6.	If a TMGI was not nominated by the MBS Application Provider in step 1 above, the MBSF allocates one at this point for the MBS Distribution Session 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 TMGI reserved for the MBS Distribution Session in step 1 or step 6 above is provided as an input parameter. The MBSF determines the other input parameters as specified in clause 4.5.9.
8.	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 Packet Distribution Method, the response may include additional content ingest parameters chosen by the MBSTF for this MBS Distribution Session (see MBSTF ingest endpoint addresses in table 4.5.6‑3).
9.	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 about the result of the MBS Distribution Session establishment (Distribution Session established or Distribution Session service management failure event) and of about the content ingest parameters that have been chosen for this MBS Distribution Session (see MBSTF ingest endpoint addresses in table 4.5.6‑3).
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).

10.	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.
11.	The 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).	Comment by Thorsten Lohmar: Duplicate, see below Step 12.
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).
12.	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 (User data ingest session established or User data ingest failure events).	Comment by Thorsten Lohmar: Event: Ingest Session ESTABLISHED.
When no ingest session is established at beginning of active Period: Ingest Session FAILED
At the end of an Active Period, the MBSTF may terminate the Ingest Session and send the TERMINATE 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).
13.	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.
14.	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.
[bookmark: _Toc123558702]5.4	Procedures for User Service advertisementannouncement/discovery
At this point, the MBS User Service Session is advertised announced to the MBSF Client, as shown in figure 5.4‑1 below.



Figure 5.4‑1: Call flow for MBS User Service advertisementannouncement/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 announced 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.
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.
b.	The MBS User Service Announcement is made available via a suitable multicast/broadcast Session Announcement Channel at reference point MBS‑4‑MC.
c.	The MBS User Service Announcement is passed back to the MBS Application Provider by invoking the Nmbsf_MBSUserDataIngestSession_StatusNotify callback service operation (User Service Announcement event) at reference point Nmb10 (or Nmb5+N33, if invoked via the NEF).
	As a result, the MBS Application Provider advertises provides the MBS User Service Announcement to the MBS-Aware Application by private means at reference point MBS‑8.
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
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.	Comment by Thorsten Lohmar: Does the MBSF tear down the MBS Session between active periods?


	Comment by Thorsten Lohmar: Modifications
Insertion of Step 1 and Step 2
Insertion of Step 4, activation notification
Insertion of Steps 10, 11 and 12 for the deactivation
Figure 5.5‑1: Call flow for MBS Distribution Session activation by MBSF
For each such MBS Distribution Session:
1a.	When using MBS Session Type Multicast, the MBSF activates the MBS Session, allowing UEs to join the MBS Session. The MBSF should hold back the data for some time, to allow establishment of the MBS Session.
1b.	When using MBS Session Type Broadcast, the MB-SMF notifies the MBSF upon successful establishment of the MBS Sessions.
2.	The MBSF notifies the MBS Application Provider about the successful establishment of the MBS Session.
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).	Comment by Thorsten Lohmar: Is there any dependency on the schedule of active periods, for the ingest session?
When the schedule of active periods is present, then the MBSTF may automatically follow the schedule.
4.	The MBSF notifies the MBS Application Provider about the activation of the Distribution Session by sending the Distribution Session activated event.
25.	As a direct result of the previous step, the MBSTF begins to ingest accepts content ingested from by the MBS Application Provider using Push ingest. For Pull Ingest, the MBSTF start fetching content.
36.	The MBSTF 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.
47.	The MBSTF distributes the resulting MBS data at reference point MBS‑4‑MC. This is achieved by passing the MBS data to e.g., the MB‑UPF at reference point Nmb9, according to the protocol stacks defined in clause 8.2 of TS 23.247 [5].	Comment by Thorsten Lohmar: The MBSTF may also pass the data to the MBMS-GW, in addition or alternatively.
58.	On successful 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, it transitions through DEACTIVATING to INACTIVE (see step 4 in clause 4.6.1).	Comment by Thorsten Lohmar: Is this a redundant repetioning, or an additional event for single objects? 
Or is this the termination, when the active periods is ending.

Open: How to terminate, when there is no active period provided, i.e. no end-time? I guess, we should add a manual termination or we add a requirements, that an end time is always present.
	The MBSTF invokes the Nmbstf_MBSDistributionSession_StatusNotify callback service operation at reference point Nmb2 to inform the MBSF of any changes to the state of the MBS Distribution Session.
69.	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 any changes to the state of the MBS Distribution Session in the context of its parent MBS User Data Ingest Session.
When all content is transferred
10.	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).
11.	The MBSF tears down the MBS Session.
11.	The MBSF notifies the MBS Application Provider about the deactivation of the Distribution Session by sending the Distribution Session deactivated and the User data ingest session terminated events.

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:
7.	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 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:
8.	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.
9.	MBS data from the MBSTF is received by the MBSTF Client at reference point MBS‑4‑MC.	Comment by Thorsten Lohmar: Add a note for 5.6

[bookmark: _Toc123558704]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).	Comment by Thorsten Lohmar: When should the client execute this step?
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

**** Last Change ****
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Table 6.2.6.3.4-1: Enumeration Event

Enumeration value

Description

Applicability

Indicates that the MBS User Data Ingest Session is
starting.

This is an "MBS User Data Ingest Session" level event.

Indicates that the MBS User Data Ingest Session started.

This is an "MBS User Data Ingest Session" level event.

Indicates that the MBS User Data Ingest Session is
terminated.

This is an "MBS User Data Ingest Session" level event.

Indicates that the MBS Distribution Session is starting.

This is an "MBS Distribution Session" level event.

DIST_SESS_STARTED

Indicates that the MBS Distribution Session started.

This is an "MBS Distribution Session" level event.

DIST_SESS_TERMINATED

Indicates that the MBS Distribution Session is
terminated.

This is an "MBS Distribution Session" level event.

DIST_SESS_SERV_MNGT_FAILURE

Indicates that the MBS Distribution Session could not be
started (e.q. the necessary resources could not be
allocated by the MBS system).

This is an "MBS Distribution Session" level event.

DIST_SESS_POL_CRTL_FAILURE

Indicates that the MBS Distribution Session could not be
started because of a policy authorization/control failure or
rejection.

This is an "MBS Distribution Session" level event.

DATA_INGEST_FAILURE

The MBS User Data Ingest failed because the MBSTF is
expecting data (the MBS Session is active), but not
receiving it.

This is an "MBS Distribution Session" level event.

The MBS User Data delivery is started.

The MBS User Data Ingest Session is terminated.





