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**** First Change ****
Annex C (informative):
Data Mmodel Eexamples
[bookmark: _Toc109910523]C.1	General
This annex contains a set of examples of the MBS User Services data model.
[bookmark: _Toc109910524]C.2	Object Distribution Method, with Ppush-based Iingest
[bookmark: _Hlk111195943]C.2.1	DASH Ccontent Ddistribution with Ppush-based Iingest
This example focuses on DASH content distribution with Ppush-based Iingest. The DASH segment packager is pushingcontinuously publishes media segments into the MBSTF, as media segmentsthey become available. Media segments from all relevant DASH Adaptation Sets and Representations are multiplexed into the same MBS Distribution session.
[image: ][image: ]	Comment by Richard Bradbury (2022-08-12): Minimise width of boxes to eliminate redundant white space.	Comment by Richard Bradbury (2022-08-12): Remove italics inside MBS Distribution Session to match other figures.	Comment by Richard Bradbury (2022-08-12): Object ingest base url -> Object ingest base URL.
Figure C.2.1-1: DASH content distribution with push-based ingest
The DASH Ssegment packager is configured to use the Object ingest base urlURL to upload media segments using HTTP. Each segment is identified by a unique URL relative to this base. The distribution URL in the FLUTE FDT Content Location generated by the MBSTF is createdformed by replacing the “Object iingest base URLurl” partprefix with the value of “Object distribution base URLurl”.	Comment by Richard Bradbury (2022-08-12): Avoid phase 3 details.
ExampleEXAMPLE:
	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
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 haveinpsect the contents of the DASH MPD. The MBSF needs the MPD URL for service announcement (incl potentially MPD conditioning).
The MBSTF uses the mMaximum bit rate parameter to pace the packets towards the MB-UPF. The MBSTF uses a tunnel to inject the MBS data into the MB-UPF.
Since the target service areas value is present, this MBS User Service is operated as local MBS Service.
[bookmark: _Hlk111195983]C.2.2	DASH Ccontent Ddistribution using separate FLUTE Sessions for audio and video, with Ppush-based ingest using separate MBS Distribution Sessions for audio and video
This example focuses on DASH content distribution with Ppush-based Iingest. The DASH segment packager is pushingcontinuously publishes media segments into the MBSTF, as media segmentsthey 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.	Comment by Richard Bradbury (2022-08-12): Not currently supported by the domain model.
How would this be provisioned?	Comment by r01: Hmm, maybe elaborate. I regard it as supported by the DataModel. It looks like a Location Dependent Service with the difference, that only one MBS Session is references / the same MB-UPF TEA.
 
 [image: ][image: ]
Figure C.2.2-1: DASH content distribution with push-based ingest
using separate MBS Distribution Sessions for audio and video
In this case, the MBS User Service is provisioned to distribute the audio and video segments as separate MBS Distribution Sessions, leveraging the same MBS Session, to UEs.
For each MBS Session, the MBSTF uses a specific the mMaximum bit rate parameter to pace the packets towards the MB-UPF, (here 5 Mbps for video segments and 200 kbps for audio segments). The MBSTF uses the same tunnel to inject the data into the MB-UPF, so that the data is distributed via the same MBS Session.	Comment by Richard Bradbury (2022-08-12): I think this statement is wrong.
Each MBS Distribution Session maps to a different MBS Session, I think.	Comment by r01: I cannot recall such a limiting statement in the spec. 
C.2.3	Generic objects distribution with push-based ingest
This example focuses on a generic object distribution case withusing Ppush-based Iingest. In this case, objects are pushed into the MBSTF, without usage of a manifest.
[image: ][image: ]	Comment by Richard Bradbury (2022-08-12): Minimise width of boxes to eliminate redundant white space.
Figure C.2.3-1: Generic object distribution with push-based ingest
The case is very similar to the previous DASH Ccontent deliverydistribution cases, with the difference, that theno Object Aacquisition identifiers remain emptyare 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.
C.3	Object Distribution Method, with Ppull-based Iingest
C.3.1	DASH Ccontent distribution with pull-based ingest
This example focuses on DASH content distribution with Ppull-based Iingest. The DASH segment packager is publishesing media segments onto an external origin server and the MBSTF is pullingpulls them available segments according to athe DASH MPDanifest.
[image: ][image: ]
Figure C.3.1-1: DASH content with pull-based ingest
The Object ingest base url remains empty, since the segments are fetch according to the manifest provided with the Object Acquisition identifiers property.
In this example, Tthe Object ingest base URL and oObject distribution base URLurl is here emptyare both omitted, resulting thatin the same urlURL as used for fetching theeach media segments is also used for distribution within the Content-Location of the FLUTE FDT instancebeing used for distribution.	Comment by Richard Bradbury (2022-08-12): Avoid phase 3 language.
C.3.2	DASH content distribution with pull-based ingest using separate MBS Distribution Sessions for audio and videoDASH Content Distribution using separate FLUTE Sessions for audio and video, Pull ingest
This example focuses on DASH content distribution with Ppull-based Iingest. The DASH segment packager is publishesing media segments onto an external origin server and the MBSTF is pullsing them available segments according to a DASH MPDanifest. 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 FLUTE sessions multiplexed onto the same MBS Session.
[image: ][image: ]
Figure C.3.2-1: DASH content distribution with pull-based ingest
using separate FLUTE sessions for audio and video
The Object ingest base urlURL remains empty, sinceis ignored in this case because the media segments are fetched according to the manifestDASH MPD provided withreferenced by the Object Aacquisition identifiers property.
In this example, Tthe oObject distribution base URLurl is here emptyalso omitted, resulting thatin the same urlURL as used for fetching the media segments is alsobeing used for distribution within the Content-Location of the FLUTE FDT instance.	Comment by Richard Bradbury (2022-08-12): Avoid stage 3 detail.
Editor’s Note: The association between the Adaptation Set and the MBS Distribution Session is left to implementations.	Comment by Richard Bradbury (2022-08-12): I’m not sure this is good enough.
Prefer to specify this since it affects interoperability for content providers.	Comment by r01: Yes, however, it should be mentioned in the core spec. 
I guess, we should not only support DASH, but also HLS.

C.3.3	Generic objects distribution with Ppull-based ingest
This example focuses on a generic object distribution case withusing Ppull-based Iingest. In this case, objects are pulled into the MBSTF according to an object manifest.
[image: ][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.
In this example, the Object ingest base URL and Object distribution base URL are both omitted, resulting in the same URL used for fetching the objects being used for distribution.
C.4.	Location Ddependent Object Distribution Method, using Ppush-based Ingest
C.4.1	Location- Ddependent DASH Ccontent Ddistribution, using Ppush-based Iingest
A Llocation Ddependent MBS Serivce allows distribution of differentregional content variants to be distributed to different MBS Service areas within the scope of a commonone MBS Session. Depending on the UE location, tThe UE receives the content variant appropriate to its current location. This feature allows realization likeof MBS User Services such as local traffic information.
[image: ][image: ]	Comment by Richard Bradbury (2022-08-12): Add Location-dependent service flag to explicitly signal this case.	Comment by r01: Was a bit long. I just added “Location-dependent Yes / No” as flag
Figure C.4.1-1: Location-dependent DASH content distribution using push-based ingest
Two MBS dDistribution sSessions with separatedifferent tTarget service areas are definedprovisioned. For eEach MBS dDistribution sSession, a separate has a different Object ingest base URLurl is provisioned, so that two content sources can push different media objects to the two MBS Distribution Sessions. Each content source uses their owna different DASH 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 MBS-UPF is listensing on two separate UDP ports (port#A and port#B) for the MBS data streams for the separate area sessions.
C.4.2	Location- Ddependent Ggeneric Oobject Ddistribution, with Ppush-based ingest
Theis Llocation- Ddependent MBS Serivce described in this clause is very siumilar to the example in the previous clause. The difference is the distribution of a generic object stream, which is not described by a manifest.
[image: ][image: ]
Figure C.4.2-1: Location-dependent generic object distribution with push-based ingest
As in clauses 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 in the MBS Distribution Session by the MBSTF after substituting the relevant Object ingest base URL prefix with the corresponding Object distribution base URL.
**** Last Change ****
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