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=====  CHANGE =====
[bookmark: _Toc170405514]1	Scope
The present document defines an architecture and high-level procedures for User Services conveyed using the 5G multicast–broadcast capabilities of the 5G System defined in TS 23.501 [2], TS 23.502 [3] and TS 23.247 [5].
The design of the system is primarily motivated by the conclusions of TR 26.802 [20].
=====  CHANGE =====
[bookmark: _Toc170405515]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]	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".
[19]	3GPP TS 33.246: "Security of Multimedia Broadcast/Multicast Service (MBMS)".
[20]	3GPP TR 26.802: "Multicast Architecture Enhancement for 5G Media Streaming".
=====  CHANGE =====
[bookmark: _Toc170405524][bookmark: _Toc170405528]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 and 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
===== CHANGE =====
4.2.6	Object Repair
When using the Object Distribution Method, Object Repair procedures may be provisioned by the MBS Application Provider. This feature allows an MBS Client to retrieve from the MBS AS (via reference point MBS‑4‑UC) missing portions of objects not received intact from the MBSTF at reference point MBS‑4‑MC.
The following Object Repair procedures are defined byin clause 5.6 of the present document:
-	In-session Object Repair during the MBS Distribution Session, including the ability to repair objects in streaming distribution.
-	Post-session Object Repair after the completion of the MBS Distribution Session, including a randomized back-off period for different MBS Clients in order to avoid overloading the MBS AS.
NOTE:	In-session Object Repair during the MBS Distribution Session is for further study.
The functions of the MBS AS are defined in clause 4.3.4.
=====  CHANGE =====
[bookmark: _Toc170405530]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 pull-based ingest by 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.

[bookmark: _CRFigure4_3_11MBSUserServicereferencea]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.
=====  CHANGE =====
[bookmark: _Toc170405533]4.3.3.1	General
The functionality of the MBSTF is defined in clause 5.3.2.12 of TS 23.247 [5]. It receives User Plane data traffic at reference point Nmb8 and sends MBS data packets to the MB‑UPF via reference point Nmb9.
NOTE:	The MBSTF may not be present in all deployments of the MBS System. However, the MBSTF is an integral and necessary component of MBS User Services, and the present document is not concerned with deployments in which it is absent.
The present document defines additional User Plane functionalities of the MBSTF to support MBS User Services as follows:
1.	Receiving MBS Distribution Session configurations from the MBSF at reference point Nmb2.
2.	Sending notification events to the MBSF, e.g., data ingest failure, session terminated, delivery started via reference point Nmb2.
3.	Based on the MBS Distribution Session configuration:
a)	MBS delivery of ingested objects or sequences of objects to the MBS Client using the Object Distribution Method (see clause 6.1). This may be used to support real-time distribution of media segments (as special objects) including CMAF segments.
b)	MBS delivery of ingested packet streams to the MBS Client using the Packet Distribution Method (see clause 6.2).
c)	Delivery of MBS User Service Announcement information (including updates as necessary) within the MBS Session.
4.	In the case of 3a), potentially forwarding ingested objects to the MBS AS to support object repair.
=====  CHANGE =====
[bookmark: _Toc170405534]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 Thomas Stockhammer (24/12/10): Adds MBS-12


Figure 4.3.3.2-1: MBSTF architecture overview for Object Distribution Method
The Object ingest subfunction supports:
-	Pull-based ingest at reference point MBS‑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 an object manifest from the MBSF 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).
-	Push-based ingest at reference point Nmb8: The Object ingest subfunction receives one or more objects from the MBS Application Provider (AF/AS).
-	Pull-based egest at reference point MBS-12: The MBS AS fetches one or more objects from the Object ingest subfunction that have been ingested from the MBS Application Provider (AF/AS).
-	Push-based egest at reference point MBS-12: The Object ingest subfunction forwards one or more objects from the MBS Application Provider (AF/AS) to the MBS AS.
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.
=====  CHANGE =====
[bookmark: _Toc170405537]4.3.4	MBS AS
The MBS AS is an optional entity that performs the following functions to support MBS User Services:
-	Providing a byte-range file repair service to the MBSTF Client (via reference point MBS‑4‑UC) for use with the Object Distribution Method.
The MBS AS is configured by the MBSF at reference point MBS‑9. The MBS AS may acquire content from the MBSTF via MBS-12 by one of the two methods:.These interactions are not further defined by the present document.
-	Pull-based ingest at reference point MBS-12: The MBS AS fetches one or more objects from the MBSTF.
-	Push-based ingest at reference point MBS-12: The MBS AS receives one or more objects from the MBSTF.
The MBS AS may be deployed as a standalone entity, or its functions may be co-located with other Network Functions such as the MBSTF (see clause 4.3.3) or the 5GMS AS defined in TS 26.501 [7].
=====  CHANGE =====
[bookmark: _Toc170405542]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.
-	MBS-12: Used by the MBS AS to ingest objects from the MBSTF to support unicast repair.
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.
[bookmark: _Toc170405560][bookmark: _Toc170405563]=====  CHANGE =====
4.9	Interworking with eMBMS
Interworking between MBS and eMBMS is described in clause 5.2 of TS 23.247 [5] and applies at the service layer in cases where the same Multicast/Broadcast service is provided simultaneously via eMBMS and MBS. Figure 4.9‑1 depicts a combined network architecture based on figure 4.2.1-1 in the present document and figure 5.2-1 in TS 23.247 [5].


[bookmark: _CRFigure4_91]Figure 4.9‑1: MBS–eMBMS interworking system architecture
To support MBS-eMBMS interworking according to the description in clause 5.2 of TS 23.247 [5], the MBS User Services architecture supports the following functionality:
1.	MBS User Services are provisioned in the MBSF via reference point Nmb10 per the present document. eMBMS User Services are separately provisioned in the MBSF at reference point xMB-C per TS 26.348 [6] or at reference point MB2-C per TS 23.468 [12]. A common TMGI is used in the MBS System and in the eMBMS System. The two User Services should be provisioned to ingest the same content if service continuity between the MBS System and the eMBMS System is required.
2.	Signalling from the MBSF to the MBS Client is present in the MBS User Service Announcement indicating that the equivalent User Service is also available via eMBMS. By this, a UE that implements both an MBS Client and an eMBMS Client may choose to receive the service from either network, and may dynamically switch between them according to varying reception conditions. Such an architecture is shown in figure 4.9‑2.
3.	Content for the provisioned MBS User Service is ingested logically by the MBTSF at reference point Nmb8 per the present document. Content for the provisioned eMBMS User Service is ingested logically by the MBSTF at reference point xMB-U per TS 26.348 [6] or at reference point MB-2 per TS 23.468 [12]. If these reference points are compatible, the content is ingested once to satisfy both logical ingests.
4.	MBS User Services distribution methods are compatible with eMBMS delivery methods such that the same ingested content can be delivered to an MBS Client and to an eMBMS Client. UEs supporting only eMBMS are served by this architecture as well.




Figure 4.9‑2: MBS–eMBMS interworking reference architecture
5.2	High-level baseline procedures
The high-level baseline procedures for MBS User Services are shown in figure 5.2-1.


[image: Msc-generator~|version=8.6.1~|lang=signalling~|size=890x1031~|text=text.wrap=yes;~nnumbering=yes;~n~napp[label=~qMBS-Aware\nApplication~q];~nmbsfc[label=~qMBSF Client~q];~nmbstfc[label=~qMBSTF Client~q];~nmas[label=~qMBS AS~q];~nas[label=~qMBSTF~q];~naf[label=~qMBSF~q];~next[label=~qMBS\nApplication\nProvider~q];~n~nhspace app-mbsfc 140;~nhspace mbsfc-mbstfc 120;~nhspace mbstfc-mas 120;~nhspace as-af 125;~nhspace as-mas 125;~nhspace af-ext 120;~n~naf~l~gext: User Service\nprovisioning \-Nmbsf\- [arrow.type=dot];~naf~l-~gas: Distribution Session\nprovisioning \-Nmbstf\- [arrow.type=dot];~nbox .. [tag=~qopt~q]: {~n~4af~l-~gmas [number=no]: 2a: Object repair\nprovisioning \-MBS-9\- [arrow.type=dot];~n};~naf~l-~gmbsfc: User Service advertisement \-MBS-5\- [arrow.type=dot];~nvspace 5;~nbox [tag=~qalt~q]: ~qApplication Service advertisement~q {~n~2app~l-~gext [number=no]: \-MBS-8\- [arrow.type=dot];~n} .. [tag=~q~q]: {~n~2app~l-~gmbsfc [number=no]: \-MBS-6\- [arrow.type=dot];~n};~nvspace 5;~nas~l-~gext: User Data Ingest Session \-Nmb8\- [arrow.type=dot];~nbox .. [tag=~qopt~q]: {~n~4as~l-~gmas [number=no]: 5a: Establish repair object ingest session \-MBS-12\- [arrow.type=dot];~n};~napp~l-~gmbsfc: Application Service Control\nrequest \-MBS-6\- [arrow.type=dot];~nbox .. [tag=~qopt~q]: {~n~4mbsfc~l-~gaf: User Service discovery \-MBS-5\- [arrow.type=dot];~n};~nvspace 5;~nmbsfc~l-~gmbstfc: Provide Distribution Session information \-MBS-6~a\- [arrow.type=dot];~nmbstfc..mbstfc: Distribution Session activation;~4~nvspace 5;~nmbsfc~l-~gaf: Distribution Session handling \-MBS-5\- [arrow.type=dot];~nvspace 5;~nmbstfc~l-~gas: Distribution Session \-MBS-4-MC\- [arrow.type=dot];~nvspace 5;~nmbstfc~l-~gmas~l-~gas [number=no]: 11a: Object repair \-MBS-4-UC\- [arrow.type=dot];~napp~l-~gmbstfc: Application Data Session \-MBS-7\- [arrow.type=dot];~nvspace 5;~napp~l-~gmbsfc: Application Service Control \-MBS-6\- [arrow.type=dot];~nvspace 10;~n~|]
NOTE:	In the interests of brevity, the prefix MBS is omitted from the numbered steps in the figure.

[bookmark: _CRFigure5_21]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 via reference point Nmb10.
2.	The MBSF provisions one or more MBS Distribution Session by invoking the Nmbstf service on the MBSTF via reference point Nmb2.
2a.	Optionally, the MBSF provisions the Object Repair feature for the MBS Distribution Session by invoking the Nmbsas service on the MBS AS via reference point MBS-9.
3.	The MBSF provides an 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.
5a.	Optionally, if object repair is provisioned, the MBSTF establishes a repair object ingest session with the MBS AS and the latter ingests the relevant user data via reference point MBS-12.
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.
11a.	If unicast repair is provisioned, then the MBSTF Client may use reference point MBS-4-UC to accomplish post-session or in-session Object Repair 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.
=====  CHANGE =====
[bookmark: _Toc170405572]5.6	Procedure for User Service data repair
5.6.1	General
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 high-level procedure for data repair is illustrated in figure 5.6.1‑1 below:


[bookmark: _CRFigure5_61]Figure 5.6.1-1: High-level Ccall flow for MBS User Service data repair
In the following clauses, more detailed procedures are provided for:
-	General provisioning of object repair defined in clause 5.6.2.
-	In-session Object Repair during the MBS Distribution Session, including the ability to repair objects in streaming distribution, defined in clause 5.6.3.
-	Post-session Object Repair after the completion of the MBS Distribution Session defined in clause 5.6.4.
5.6.2	Object Repair provisioning	Comment by Richard Bradbury: I wonder if this might be better incorporated into figure 5.3-2 rather than putting it out of sequence here.
Clause 5.6 is about the repair itself, not the provisioning of the repair.	Comment by Thomas Stockhammer (25/01/08): I am ok with this, just felt it is better suited to not overload the 5.3-2. Let‘s discuss and decide during the meeting.
Figure 5.6.2-1 provides an extension of the call flow in figure 5.3-2 to include Object Repair provisioning.


Figure 5.6.2-1: Provisioning of object repair
Editor’s Note: At this stage, MBS-9 is not defined as a service-based interface.
In particular, after step 12, the following steps are carried out to support object repair provisioning:
12a:	The MBSF creates an ingest session for repair objects.
12b:	The MBS AS informs the MBSF on the creation of this ingest session.
12c: 	The MBSF subscribes to status events from the MBS AS.
In particular, after step 14, the following steps are carried out to support object repair ingest:
14a:	The MBSTF and the MBS AF establish a repair content ingest session.
14c:	The MBS AS informs the MBSTF on the event of creation of the ingest session.
5.6.3	In-session Object Repair
For in-session object repair, the procedures in clause 5.5 are extended as shown in figure 5.6.3-1. In particular, after the steps described in clause 5.5.2 and figure 5.5-2, in case in-session object repair is configured for the MBS Client, the following steps are carried out.


Figure 5.6.3‑1: Call flow for in session object repair
In particular, starting with an extended step 13 for each object:
13a0:	The MBSTF Client receives content for object 1.
13a1:	The MBSTF Client determines the end of object 1 delivery.
13a2:	The MBSTF Client determines if any data is missing for object 1.
13b0:	The MBSTF Client receives content for object 2.
13b1:	The MBSTF Client determines the end of object 2 delivery.
13b2:	The MBSTF Client determines if any data is missing for object 2.
In parallel to 13b0–13b2:
13a3: 	If missing, it the MBSTF Client requests missing data.	Comment by Richard Bradbury: Any back-off period in this case?	Comment by Thomas Stockhammer (25/01/08): I do not believe we should define back-off for in-session in general. We can add this as an optional feature.
13a4:	The MBSTF Client recovers the object.
13a5:	The MBSTF Client informs the application on the recovered object.
13a6:	The application acquires object 1 from the MBSTF Client.
Then:
13c0:	The MBSTF Client receives content for object 3.
13c1:	The MBSTF Client determines the end of object 3 delivery.
13c2:	The MBSTF Client determines if any data is missing for object 3.
In parallel to 13c0–13b3:
13b3: 	If missing, it the MBSTF Client requests missing data.
13b4:	The MBSTF Client recovers the object.
13b5:	The MBSTF Client informs the application on the recovered object.
13b6:	The application acquires object 2 from the MBSTF Client.
5.6.4	Post-session Object Repair
For post-session object repair, the procedures in clause 5.5 are extended as shown in figure 5.6.4-1. In particular, after the steps described in clause 5.5.2 and figure 5.5-2, in case post-session object repair is configured for the MBS Client, the following steps are carried out.


Figure 5.6.4‑1: Call flow for Post Session Object repair
In particular, after step 13, when the content is received:
13a:	The MBSTF determines the end of session for each MBS distribution session.
13b:	The MBSTF determines if any data is missing.
13c:	If missing, it determines some random back-off time.
13d:	After back-off time has elapsed, the MBSTF requests missing data from the MBS AS.
13e:	The MBSTF recovers the object.
13f:	Once recovered, the MBSTF notifies the application on the available object.
13g:	the application acquires the object from the MBSTF.
=====  CHANGE =====
[bookmark: _Toc170405577]7.1	General
The Network Function Services exposed by the MBSF, and the MBSTF and the MBS AS are defined in this clause.
=====  CHANGE =====
7.4	MBS AS services	Comment by Richard Bradbury: This is a reasonable thing to standardise for reasons of interoperability.
However, it is not motivated by the agreed conclusions of the Rel-19 feasibility study, so is best left until a later release.	Comment by Thomas Stockhammer (25/01/08): The services are mentioned in the call flow. I believe we should accept this for a complete spec, but I am open to leave it out. If defined, we need to also add Nmbas to the APIs in the architecture.
7.4.1	General
The following table illustrates the set of NF services exposed by the MBS AS.
Table 7.3-1: NF services provided by MBS AS
	Service name
	Service operation name
	Operation semantics
	Example consumer(s)

	Nmbsas_MBSObjectRepairIngestSession
	Create
	Request/Response
	MBSF

	
	Retrieve
	Request/Response
	MBSF

	
	Update
	Request/Response
	MBSF

	
	Destroy
	Request/Response
	MBSF

	
	StatusSubscribe
	Subscribe/Notify
	MBSF

	
	StatusUnsubscribe
	
	MBSF

	
	StatusNotify
	
	MBSF

	
	StatusSubscribeMod
	
	MBSF
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