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[bookmark: _Toc26271231][bookmark: _Toc36234901][bookmark: _Toc36234972][bookmark: _Toc36235044][bookmark: _Toc36235116][bookmark: _Toc41632786][bookmark: _Toc51790664][bookmark: _Toc61546974][bookmark: _Toc75606621]1st CHANGE
[bookmark: _Toc123801326][bookmark: _Toc123558702]5.3	Delivery of User Service Description
Editor’s Note: Specify delivery envelope for User Service Bundles.
5.3.1	General
An MBS User Service Description may be delivered to the MBS Client via MBS Distribution Sessions at reference point MBS‑4‑MC (see clause 5.3.2) and/or via a regular PDU Session at reference point MBS‑5 (see clause 5.3.3) and/or via application-private means at reference point MBS-8.
5.3.2	Delivery of User Service Description in object carousel
In this case, the MBS User Service Announcement is delivered repeatedly by the MBSTF to the MBSTF Client via a suitable MBS Distribution Session at reference point MBS‑4‑MC using the Object Distribution Method, as defined in clause 4.2.4 of TS 26.502 [6]. The operating mode of this MBS Distribution Session shall be set to OBJECT_CAROUSEL and relies on an object manifest to characterize the repetition and the update pattern of the MBS User Service Announcement information. The object manifest is specified in clause 6.1.2.
NOTE:	The use of the object carousel operating mode for the MBS Distribution Session carrying the MBS User Service Announcement precludes the use of the same MBS Distribution Session for carrying application service content requiring different operating modes.	Comment by Richard Bradbury (revisions): This reality is somewhat at loggerheads with TS 26.502 clause 4.2.4 which envisages an option for User Service Announcements to be carried "in the same MBS Distribution Session as the advertised content" as an alternative to the User Service Announcement Channel.
Maybe we need to realign TS 26.502 with reality?	Comment by Abdelaali Chaoub (Nokia): Yes, I agree. The advertised content in the same session should have the same operating mode. Yes, we need to align the TS 26.502.	Comment by Richard Bradbury (revisions): I propose to go further and just remove the in-band carriage option from stage-2 altogether in my proposed CR to TS 26.501. I can't see a use for carrying a Service Announcement in this way since it creates a chicken-and-egg scenario.	Comment by Richard Bradbury (revisions): If that seems agreeable to SA4, we could simplify this NOTE.
5.3.3	Delivery of User Service Description via PDU Session
Editor’s Note: To be specified.
2nd CHANGE
6	Object Distribution Method
[bookmark: _Toc123801328]6.1	General
6.1.1	Overview
The Object Distribution Method supports the transmission of media segments, e.g. CMAF media segments [7] and also non-real-time objects.
The MBS Distribution Session shall be provisioned to accommodate the bit rate of the aggregated object flow, accounting for in-band carriage of metadata units, protocol header overheads, and FEC redundancy (if configured).
6.1.2	Object manifest	Comment by Richard Bradbury (revisions): Looking at this clause afresh, I wonder if it's really more stage-2?	Comment by Abdelaali Chaoub (Nokia): I think this is something on the borderline between stage-2 and stage-3, so my preference is to keep this in TS 26.517 and add some text to the annex B.2 in TS 26.502 to describe in a high-level way the manifest format (I think this can be done in the CR you initiated).	Comment by Richard Bradbury (revisions): I think my preference would be to put something into TS 26.502.	Comment by Abdelaali Chaoub (Nokia): I agree
An object manifest document describes a list of objects to be distributed in an MBS Distribution Session. The syntax of the object manifest is specified in clause C.1. The semantics of the document are specified in table 6.1.2‑1 below.
For each object to be delivered in the MBS Distribution session, the following properties shall be maintained by the MBSTF:
Table 6.1.2‑1: Properties of object manifest
	Property name
	Cardinality
	Description

	locator
	Mandatory
	The URL from which the object is to be ingested by the MBSTF.

	estimatedSize
	Optional
	A precise object size expressed in bytes or otherwise an estimated size	Comment by Richard Bradbury: What is the purpose of providing this estimate up front? Are you thinking of some kind of forward planning mechanism?
The MBSTF will find out the actual object size when it pulls each object.	Comment by Abdelaali Chaoub (Nokia): My point is to use the object size with throughput estimation to open the door for potential forward planning mechanisms. I’m not sure about the object sizes in practice, but I thought this may be useful in case of manipulating “big” objects. That’s why I put it as an optional parameter.	Comment by Richard Bradbury (revisions): Which function in the MBS System would make use of this advance information and what decisions would it make based on the estimated size?	Comment by Abdelaali Chaoub (Nokia): Among the possibilities: as soon as the MBSTF receives the manifest it can use the objectSize parameter to pull the objects from the Application Provider according to some logics based on the size of the objects for example.	Comment by Richard Bradbury (revisions): But as soon as the object is pulled from the origin, the will be known definitively anyway (unless chunked transfer coding is used).	Comment by Abdelaali Chaoub (Nokia): My thought is to allow the possibility to use this parameter to design some optimal strategies that the MBSTF can follow to pull the objects from the origin. These strategies can be built beforehand using the information from the manifest and before pulling the objects from the origin.

	repetitionInterval
	Optional
	The time interval, expressed in milliseconds, according to which the MBSTF will periodically send the object to the MBSTF Client.	Comment by Richard Bradbury: Nice and simple. The alternative abstraction is to specify this in terms of a target acquisition latency by the MBSTF Client.	Comment by Abdelaali Chaoub (Nokia): Noted. Should we put both possibilities? Add a NOTE about this alternative?	Comment by Richard Bradbury (revisions): (Let's see what others think.)
If omitted, the MBSTF determines the repetition interval for the object.
Ignored by the MBSTF in Object Collection operating mode.

	keepUpdatedInterval
	Optional
	The time interval, expressed in seconds, according to which the MBSTF is expected to check for updates made to the object at its origin (as indicated by locator or a redirect from there to another location).
In case of conflicting information, the MBSTF should give precedence in determining the update interval to the HTTP cache control metadata included in the HTTP response from the object origin.
Any changes to the origin object that are detected by the MBSTF shall be reflected in the MBS Distribution Session at the earliest opportunity and the replacement of one object with another shall be signalled to the MBSTF Client by means of the object transport protocol provisioned at reference point MBS‑4‑MC.
If omitted, the MBSTF shall not attempt to check for updates to the object.
Ignored by the MBSTF in Object Collection operating mode.

	earliestFetchTime
	Optional
	The MBSTF shall fetch the object no sooner than this UTC timestamp. If absent, then the object shall be present  at its origin (as indicated by locator or a redirect from there to another location) and the MBSTF may fetch it at a time of its choosing.

	latestFetchTime
	Optional
	The MBSTF shall fetch the object no later than this UTC timestamp. If absent, then the object shall be present at its origin (as indicated by locator or a redirect from there to another location)and the MBSTF may fetch it at a time of its choosing.



(SNIPPED – No further changes to this clause)
3rd CHANGE
[bookmark: _Toc123801335][bookmark: _Toc123801338][bookmark: _Toc123801327]6.2.3	Operating modes for Object Distribution Method
[bookmark: _Toc123801336]6.2.3.1	Introduction
The operating modes for the Object Distribution Method are defined in clause 6.1 of TS 26.502 [6]. Operating modes primarily describe the operation of the MBSTF to convert ingest data into an MBS Distribution Session. The following clauses specify how FLUTE is used for each operating mode.
(SNIPPED)
6.2.3.3	Object collection operating mode
Object collection operating mode (OBJECT_COLLECTION) refers to the case in which multiple objects are distributed via the Object Distribution Method. The list of objects to be distributed is described by an object manifest document as specified in clause 6.1.2. The objects listed in the manifest are distributed only once. Each object listed in the manifest is pulled by the MBSTF from the location indicated prior to inclusion in the FLUTE Session corresponding to the MBS Distribution Session.
In this operating mode, the FDT Instance should describe all objects that are part of the collection.
[bookmark: _Toc123801339]6.2.3.4	Object carousel operating mode
Object carousel operating mode (OBJECT_CAROUSEL) refers to the case in which one or multiple objects are distributed via the Object Distribution Method in a repeated fashion. The list of objects to be distributed is described by an object manifest document as specified in clause 6.1.2. Each object listed in the manifest is pulled by the MBSTF from the location indicated prior to inclusion in the FLUTE Session corresponding to the MBS Distribution Session.
The list of objects described in the manifest may be updated over time by providing a replacement object manifest.
In this operating mode, the FDT Instance should describe all objects that are currently available in the FLUTE Session, considering the potential object update interval.
(SNIPPED – No further changes to this clause)
4th CHANGE (New clause)
[bookmark: _Toc123801354]Annex C (normative):
Syntax for object manifest
C.1	Object manifest schema
Below is the formal syntax of the object manifest for use with the Object Collection or Object Carousel operating mode. The schema shall have the filename "TS26517_MBSObjectManifest.yaml".
	openapi: 3.0.0
info:
  title: MBS User Services Object Manifest
  version: 1.0.0
  description: |
    MBS User Services Object Manifest syntax
    © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: MBS User Services Object Manifest
    description: '5G Media Streaming: Common Data Types'
externalDocs:
  description: 'TS 26.517 V17.3.0; 5G Multicast-Broadcast User Services; Protocols and Formats'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.517/'
paths: {}
components:
  schemas:
    ObjectManifest:
      type: array
      description: The object manifest that describe the list of objects to be carouselled from the MBSTF to the MBSTF Client.
      items:
        type: object
        required:	Comment by Richard Bradbury (revisions): Make locator a mandatory property.	Comment by Abdelaali Chaoub (Nokia): Noted.
          - locator
        properties:
          locator:
            $ref: 'TS26512_CommonData.yaml#/components/schemas/AbsoluteUrl'	Comment by Richard Bradbury (revisions): Reference common data type for this purpose.	Comment by Abdelaali Chaoub (Nokia): Noted.
            description: The URL from which the MBSTF will fetch the object content.

          estimatedSize:
            type: integer
            format: int32
            description: Precise or estimated size of the object in units of bytes.
          repetitionInterval:
            type: integer
            format: int32
            description: The MBSTF sends the object repeatedly to the MBSTF Client with the given interval. This parameter is ignored in the case of Object Collection operating mode.
          keepUpdatedInterval:
            type: integer
            format: int32
            description: The MBSTF checks the object for changes on the MBS Application Provider with the given interval. This parameter is ignored in the case of Object Collection operating mode.
          earliestFetchTime:
            type: string
            format: date-time
            description: The MBSTF shall pull each object from its origin location no sooner than this time or, if this parameter is omitted, at a time of its choosing.
          latestFetchTime:
            type: string
            format: date-time
            description: The MBSTF shall pull each object from its origin location no later than this time, or, if this parameter is omitted, at a time of its choosing.
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