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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.	Comment by Richard Bradbury: There is a third possibility: announcement via MBS‑8.
Should we mention it here, even though it's technically out of scope for TS 26.517?	Comment by Abdelaali Chaoub (Nokia): I believe we should mention it here just to keep the information harmonized throughout the specs.
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 should preclude the use of the same MBS Distribution Session for carrying application service content requiring different operating modes.
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: This needs to be factored out of clause 5.3 so that it can be referenced outside the scope of the User Service announcement mechanism.	Comment by Abdelaali Chaoub (Nokia): I fully agree.	Comment by Richard Bradbury: Missing from this clause is the concept of the MBSTF automatically checking whether the object on the origin server has changed and automatically reflecting any updated objects in the FLUTE Session.	Comment by Abdelaali Chaoub (Nokia): I’m not sure I have well understood the comment. The fact that the MBSTF automatically checks for the object updates is reflected by the parameter keepUpdatedInterval in the manifest and the coexistence with the HTTP cache control metadata that I added as per your suggestion. I think that the statement you added later regarding the FLUTE session may be enough to clarify the subsequent impact on FLUTE.
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 below.
For each object to be delivered in the MBS Distribution session, the following properties shall be maintained by the MBSTF in the object manifest:
-	locator: The URL from which the object is to be ingested by the MBSTF.	Comment by Richard Bradbury: I think you're probably right to limit this to pull ingest only.
I have added a NOTE in clause 6.2.3.4 to this effect.	Comment by Abdelaali Chaoub (Nokia): ACK.
-	objectStatus: Enumeration stating the state of the object. Possible values are pending, fetching, fetched, fetch failed, preparing, prepared, prepare failed.	Comment by Richard Bradbury: Good for the MBSTF to maintain an internal state model for each item in the manifest. But why would the MBS Application Provider supply this information in the JSON document?
(I am assuming that the manifest is ingested by the MBSTF and that's the end of the matter as far as the MBS Application Provider is concerned, but maybe you have another idea?)	Comment by Abdelaali Chaoub (Nokia): You are right. The Application Provider supplies the manifest once to the MBSTF and that’s the end of the matter. My thought was that the MBSTF could use the manifest itself as an “internal database” through updating the manifest to keep an internal state for each item in the manifest. My suggestion is to make it as an optional parameter so that we avoid being restrictive regarding the internal MBSTF means to store such information.
-	objectSize (optional): The MBS Application Provider may provide the precise or an estimate of the object size in bytes as input. The MBSTF may update the object size once it has started to fetch the file.	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.
-	repetitionInterval: The time interval 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?
-	keepUpdatedInterval: The time interval according to which the MBSTF is expected to check for update of the object. The MBSTF should update this parameter to maintain compatibility and give precedence to the HTTP cache control metadata retrieved from the MBS Application Provider response. 	Comment by Richard Bradbury: How does this interwork with HTTP cache control metadata returned when the object is fetched from the MBS Application Provider? Which information takes precedence if they disagree?	Comment by Abdelaali Chaoub (Nokia): Good point indeed. I think you are referring to max-age and Age directives. If the keepUpdatedInterval value is not well dimensioned (i.e. smaller than the max-age value), the MBSTF may keep going through the local cache and retrieving the same information which is useless. IMO, the precedence should be given to the HTTP cache control. The MBSTF should internally maintain an updated value of the keepUpdatedInterval depending on the HTTP cache header content. I think this information can be maintained within the manifest itself. I tried to clarify this issue.
-	objectEarliestFetchTime (optional): The MBSTF shall fetch the object no sooner than this UTC timestamp. If absent, then the object shall be present on the MBS Application Provider and the MBSTF may fetch it at a time of its choosing.
-	objectLatestFetchTime (optional): The MBSTF shall fetch the object no later than this UTC timestamp. If absent, then the object shall be present on the MBS Application Provider 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	Comment by Richard Bradbury: It would be good to update this clause too along similar lines since this operating mode is just the degenerate case where the objects listed in the manifest are distributed only once.	Comment by Abdelaali Chaoub (Nokia): I added a comment to reflect this matter. I believe the Collection mode corresponds to the degenerate case of  repetitionInterval = 0 and keepUpdatedInterval = 0.
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 wherein the objects listed in the manifest are distributed only once (i.e. repetitionInterval = 0 and keepUpdatedInterval = 0).
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.
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 for the Object Collection/Carousel operating mode	Comment by Richard Bradbury: This is separate from the Service Announcement,  so belongs in its own annex.	Comment by Abdelaali Chaoub (Nokia): I fully agree.
Below is the formal JSON syntax of the object manifest for the Object Collection/Carousel operating mode.	Comment by Richard Bradbury: 3GPP's preferred syntax specification language for JSON documents is YAML, so that data types can be referenced from elsewhere.	Comment by Abdelaali Chaoub (Nokia): I have changed the file syntax to YAML.
	---	Comment by Richard Bradbury: 32-bit seconds since Unix epoch runs out quite soon, so not a good choice for encoding a date-time.
Better to use ISO 8601 here and for the next property.	Comment by Abdelaali Chaoub (Nokia): Good point. I modified to date-time format of ISO 8601.
ObjectManifest:
  type: array
  description: The object manifest that describe the list of objects to be carouseled
    from the MBSTF to the MBSTF Client.
  items:
    type: object
    properties:
      locator:
        type: string
        description: The URL where the MBSTF will fetch the object content.
      objectStatus:
        type: string
        description: Enumeration stating the state of the object. Possible values
          are pending, fetching, fetched, fetch failed, preparing, prepared, prepare
          failed.
        enum:
        - pending
        - fetching
        - fetched
        - fetch failed
        - preparing
        - prepared
        - prepare failed
      objectSize:
        type: integer
        format: int32
        description: Precise or estimated size of the file 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 should be set to 0 in case of the Collection
          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 should be set to 0 in case
          of the Collection mode.
      objectEarliestFetchTime:
        type: string
        format: date-time
        description: The MBSTF shall pull each object no sooner than its provided
          objectEarliestFetchTime, or if that parameter is not provided, at a time
          of its choosing.
      objectLatestFetchTime:
        type: string
        format: date-time
        description: The MBSTF shall pull each file no later than its provided objectLatestFetchTime,
          or if that parameter is not provided, at a time of its choosing.
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