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[bookmark: _Toc63784936]FIRST CHANGE
[bookmark: _Toc130929887][bookmark: _Toc130929872][bookmark: _Toc130929868]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. Reference point MBS‑11 supports Object ingest at the MBSTF of User Service Announcements 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.


 	Comment by Richard Bradbury: Added MBS-11 between MBSTF and MBS AF for retrieval of compiled User Service Announcement.
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.


	Comment by Richard Bradbury: Nmb2 -> MBS-11
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.
-	Push-based ingest at reference point Nmb2: The Object ingest subfunction receives one or more objects from the MBSF using HTTPS for inclusion in the MBS User Service Announcement Channel.
-	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 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 reference point MBS‑5.
-	Serving 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 User Service Announcements 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
This entity models an MBS Distribution Session, as provisioned by the MBS Application Provider and as managed by the MBSF. This MBSF subsequently uses this information to provision a corresponding MBS Distribution Session in the MBSTF.
(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 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 one of 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
	1..*
	
	Directly or indirectly Iidentifies the object(s) to be ingested and distributed by the MBSTF during this MBS Distribution Session.
This could be the ingest URL of the object, or the ingest URL of a manifest describing a set of objects, or a reference into a manifest describing a set of objects.

	Object ingest base URL
	0..1
	MBS Application Provider or MBSF
	A URL prefix substituted 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 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)
NEXT CHANGE
[bookmark: _Toc130929901]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.



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:
aA.	The MBS User Service Announcement is made available by the MBS AF for unicast retrieval by the MBSF Client at reference point MBS‑5.
bB.	The MBS User Service Announcement is made available by the MBS AF for unicast retrieval byto the MBSTF via reference point MBS‑11Nmb2 for ingest as defined in clause 4.3.3.2. Depending on the object acquisition method configured for the intended MBS Distribution SessionWhen it changes, the MBS User Service Announcement is either pulled from the MBSF by the MBSTF or pushed to the MBSTF by the MBSF.
As a result, the MBS User Service Announcement is delivered (optionally repeatedly) via a suitable MBS Distribution Session 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).
cC.	The 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).
	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.
The MBSF may rescind an MBS User Service Announcement at any time for operational reasons.
END OF CHANGES
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