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Figure 5.3‑1: Call flow for MBS User Service provisioning by MBS Application Provider
Beforehand:
0.	The MBSF subscribes to status events from the MBSTF by invoking Nmbstf_StatusSubscribe service operation at reference point Nmb2.
The MBS Application Provider provisions a new MBS User Service Session in the MBS System:
1.	The MBS Application Provider subscribes to status events from the MBSF by invoking Nmbsf_‌MBSUserDataIngestSession_‌StatusSubscribe service operation at reference point Nmb10 (or N33+Nmb5, if invoked via the NEF).
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.
3.	To support Use Cases where there is a requirement for TMGI allocation to be managed outside the MBS System, the MBS Application Provider may explicitly allocate a TMGI for some or all of the MBS Distribution Sessions declared in step 4 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].
Immediately, or at some later time, the MBS Application Provider creates at least one MBS User Data Ingest Session within the scope of the MBS User Service created in step 2 above:
4.	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 3 by invoking the Nmbsf_‌MBSUserDataIngestSession_‌Create service operation at reference point Nmb10 (or N33+Nmb5, if invoked via the NEF).
Each User Data Ingest Session optionally includes a schedule of start and end times.
The User Data Ingest Session contains the details of one or more MBS Distribution Session(s), as defined in clause 4.5.6. Each MBS Distribution Session fully specifies one of the distribution methods defined in clause 6 and may optionally nominate a TMGI if one was allocated in step 3 above.
5.	The MBSF may notify the status of each created MBS User Data Ingest Session to the MBS Application Provider by invoking the Nmbstf_‌MBSUserDataIngestSession_‌Notify 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 contained by that MBS User Data Ingest Session.


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 3 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 for the MBS Distribution Session to reserve resources in the MBS System 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 3 or step 6 above is provided as an input parameter.
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).
9.	The MBSTF attempts to establish content ingest from the MBS Application Provider at reference point Nmb8.
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 tunnel to the MBS Application Provider, or it may require successful ingest of an initial object from the MBS Application Provider.
10.	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.
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).
11.	The MBSF invokes the Nmbsf_‌MBSUserDataIngestSession_‌StatusNotify callback service operation at reference point Nmb8 (or Nnm5+N33, if invoked via the NEF) to inform the MBS Application Provider of the (un)successful establishment of content ingest.
12.	If content ingest was established successfully in step 9 above, the MBSF compiles the metadata relating to this MBS Distribution Sessions into an MBS User Service Announcement, as specified in clause 4.5.7.
5.4	Procedures for User Service advertisement/discovery
At this point, the MBS User Service Session is advertised to the MBS Client.


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 User Service Announcements assembled in step 12 in clause 5.3 describing the MBS Distribution Sessions that comprise an 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.
2.	The composite MBS User Service Announcement is distributed using one or more of the following mechanisms:
a.	The composite MBS User Service Announcement is made available for unicast retrieval by the MBSF Client at reference point MBS‑5.
b.	The composite MBS User Service Announcement is made available via a suitable multicast/broadcast Session Announcement Channel at reference point MBS‑4‑MC.
c.	The composite MBS User Service Announcement is passed back to the MBS Application Provider by invoking the Nmbsf_‌MBSUserDataIngestSession_‌StatusNotify callback service operation at reference point Nmb8 (or Nnm5+N33, if invoked via the NEF).
	As a result, the MBS Application Provider advertises the MBS User Service to the MBS-Aware Application by private means at reference point MBS‑8.
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 contained in that MBS User Data Ingest Session, as shown in figure 5.5‑1 below.


Figure 5.5‑1: Call flow for MBS Distribution Session activation by MBSF
For each such MBS Distribution Session:
1.	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).
2.	As a direct result of the previous step, the MBSTF begins to ingest content from the MBS Application Provider.
3.	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.
4:	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 at reference point Nmb9, according to the protocol stacks defined in clause 8.2 of TS 23.247 [5].
5.	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).
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.
6.	The MBSF invokes the Nmbsf_‌MBSUserDataIngestSession_‌StatusNotify callback service operation at reference point Nmb8 (or Nnm5+N33, if invoked via the NEF) to inform the MBS Application Provider of any changes to the state of the MBS Distribution Session.
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 Services Session.
If the composite 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).
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. The reception parameters for the MBS Distribution Session are taken from the relevant MBS User Service 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.
[bookmark: _Toc96532815]5.6	Associated delivery pProcedures 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
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