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[40]	ISO/IEC 23000-19: "Information technology – Multimedia application format (MPEG‑A) – Part 19: Common media application format (CMAF) for segmented media".
…
=====  CHANGE =====
G.4	DASH content distribution using multiple service locations	Comment by Cloud, Jason (7/18/25): This clause is really focused on one approach that uses multiple service locations to distribute DASH content. In particular, client-side, single source switching. Other approaches are possible (e.g., content steering, multi-source object coding, etc.)	Comment by Cloud, Jason (7/18/25): This clause is really focused on one approach that uses multiple service locations to distribute DASH content. In particular, client-side, single source switching. Other approaches are possible (e.g., content steering, multi-source object coding, etc.)
G.4.1	Overview
This clause defines the requirements and recommendations to support content distribution from multiple service locations at reference point M4d in DASH-based downlink media streaming according to clause 5.2.6 of TS 26.501 [2]. General requirements and different technologies are introduced, including:
-	Content steering
-	Client-side switching
The `focus in this clause is on media resources and transport resources that conform to DASH Segments as specified in ISO/IEC 23009‑1 [32]. Object encoding is not considered in this clause.
In particular, the base URL concept and service locations as defined in [32] are leveraged to support multiple service locations. A service location in MPEG-DASH is defined as "a collection of network resources that share commonalities and can be referred to by a common label". The BaseURL element may be used to specify one or more common locations for DASH Segments and other resources. Service locations are labels for base URLs, indicated in the MPD by an attribute of the BaseURL element.
Clause 5.6 of [32] specifies how to apply base URLs to each relative URL in the MPD to construct an absolute URL suitable for retrieving transport objects containing media resources, as well as specifying rules for handling multiple alternative base URLs, one of the key aspects to support multiple service locations in the 5GMS System.
G.4.2	General Content Preparation requirements to support multiple service locations	Comment by Cloud, Jason (7/18/25): I am a bit confused by this clause. What is the purpose of the Content Preparation Template you are defining requirements for? Is this a Content Preparation Template that does manifest manipulation, or something else?
G.4.2.1	Introduction
This clause specifies general requirements for preparing DASH content to make it suitable for distribution via different service locations in the 5GMS System, in particular the configuration information required by the 5GMSd AS in order to perform any necessary content preparation. Two different variants are supported:
1.	DASH content ingested by the 5GMSd AS through reference point M2d, including a provided DASH MPD, already includes different base URLs with service location tags. The content preparation needs to provide a mapping of the service locations in the MPD to the provisioned service locations on the 5GMSd AS. For details refer to clause G.4.2.2.
2.	DASH content ingested through reference point M2d conforms to TS 26.511 [35] or at least CMAF per ISO/IEC 23000‑19 [40], and the 5GMSd AS creates an MPD that includes multiple service locations based on the provisioning information and the content preparation information. For details refer to clause G.4.2.3.
The following assumptions are common to both scenarios:
1.	Multiple service locations have been provisioned at reference point M1d as distinct distribution configurations using the Content Hosting Provisioning (M1) API specified in clause 7.6 and following the Content Hosting provisioning (M1) procedures specified in clause 4.3.3.	Comment by Cloud, Jason (7/18/25): These seem like service location requirements, not Content Preparation Template requirements.
G.4.2.2	Pre-configured service locations
In this case, content ingested by the 5GMSd AS through reference point M2d, including a provided DASH MPD, already includes different base URLs with service location tags. The content preparation needs to replace the base URLs of each service location in the provided MPD with a provisioned service location on the 5GMSd AS, and to make a modified MPD available to the 5GMS Client via reference point M4d.
The ingested Media Presentation is described by an MPD that shall indicate the following parameters for each service location:	Comment by Richard Bradbury: CHECK!
Is this what you meant?
Or did you mean that these parameters are signalled in the Content Preparation Template?
1. (Required) A BaseURL element	Comment by Cloud, Jason (7/18/25): These are Content Hosting and service location requirements. Not Media Entry Point requirements.
including a @serviceLocation attribute that fulfils the requirements for a service location as specified in ISO/IEC 23009-1 [32]. If this service location is to be exposed by the 5GMSd AS at reference point M4d, it shall be associated with a Distribution Configuration provisioned in the 5GMSd AF Content Hosting Configuration by matching its @serviceLocaton attribute value with the value of a DistributionConfiguration.distributionId property (see clause 8.8.3.1 of TS 26.510 [56]).	Comment by Cloud, Jason (7/18/25): Are there any difference between a service location defined in the 5GMS System and those defined in ISO/IEC 23009-1? If so, what are they?
2.	(Optional) An @availabilityTimeOffset attribute adjusting the Segment availability time for this service location.	Comment by Thomas Stockhammer (25/07/14): May be put into a more generic semantic..	Comment by Richard Bradbury: Done.	Comment by Cloud, Jason (7/18/25): Is all of this necessary? Isn't a reference to ISO/IEC 23009-1 enough?
3. 	(Optional) An @availabilityComplete attribute indicating whether all Segments of all associated Representations are complete at the adjusted availability start time.
4.	(Optional) A @timeShiftBufferDepth attribute indicating, for a DASH Media Presentation of type dynamic, the duration of the smallest timeshift buffer for which Segments of any Representation are guaranteed to remain available.
5.	(Optional) A @rangeAccess attribute indicating whether or not partially available Segments may be accessed with an HTTP byte range request.
-	In the case where the attribute value indicates that partially available Segments may be accessed with an HTTP byte range request, if a Media Player makes a byte-range request against a partially available Segment, and the first-byte position of that range request is non-zero, and the Media Player desires a continuously aggregating/live response, then it should signal this using the convention of RFC 8673 [61]. Specifically, it should use a last-byte value of 9007199254740991. When responding to Segment requests through this service location, the 5GMSd AS shall return a HTTP 206 (Partial Content) aggregating response instead of responding with a 200 (OK) response and a Content-Length response header after waiting for the end of the Segment to become available.
-	Otherwise, the Media Player should not expect a response corresponding to the requested byte range.
Based on this information, the 5GMSd AS offers DASH content associated with its provisioned service locations accordingly to the 5GMS Client via reference point M4d.
G.4.2.3	Configuration of service locations in the 5GMSd AS
In this case, content ingested by the 5GMSd AS through reference point M2d conforms to TS 26.511 [35] or at least CMAF per ISO/IEC 23000‑19 [40], and the 5GMSd AS creates an MPD that includes multiple service locations based on the provisioning information and the content preparation information. The ingested content may be described by an MPD conforming to a DASH profile for CMAF content as specified in ISO/IEC 23009‑1 [32].
In order to create an MPD for M4d distribution using the provisioning information as well as the CMAF content annotation, the content preparation information shall include
1.	A mapping of included CMAF tracks to one or multiple service locations.
2.	Relevant attributes to configure each service location by providing the relevant values for the BaseURL element. For details of each of the attributes, refer to clause G.4.2.2.
Based on this information, the 5GMSd AS offers DASH content associated with its provisioned service locations accordingly to the 5GMS Client via reference point M4d.
G.4.3	DASH content offering requirements and recommendations	Comment by Thomas Stockhammer (25/07/22): This requires more details
A 5GMSd AS offering a DASH Media Presentation with multiple service locations shall provide a service offering that conforms to a DASH Media Profile for CMAF content as defined in ISO/IEC 23009-1 [32], with the following additional requirements:
1.	For each Representation that represents a CMAF track, all BaseURL elements shall be associated with this Representation whereby the value of the element is the base URL provided in the template and the value of the @serviceLocation attribute shall be set to the distributionBaseURL of the corresponding service location provisioned in a Distribution Configuration of the Content Hosting Configuration.
2.	For each base URL, the associated parameters specified in clause G.4.2.2 may be set as well, and may be mapped to the BaseURL element.	Comment by Richard Bradbury (2025-08-05): CHECK!
Is this what you meant?
3.	The resources shall be made available by the 5GMSd AS at reference point M4d according to the configuration for each base URL.
G.4.4	Media Player requirements and recommendations
A Media Player supporting multiple service locations shall request content from an alternative base URL declared in the MPD (using a BaseURL element) if the endpoint of one service location fails.
G.4.5	Examples
For examples, to be added.
G.5	Content steering	Comment by Richard Bradbury: Separate contribution, maybe.	Comment by Cloud, Jason (7/18/25): Agree that this should be a separate annex and/or contribution that is not DASH specific, but covers the case when DASH is used.
Editor’s Note: similar preparation, logic for sending steering message up to 5GMS AS, may use CMCD to collect information. Client shall support ETSI TS 103 799.
G.6	SAND4M	Comment by Richard Bradbury: Separate contribution, maybe.	Comment by Cloud, Jason (7/18/25): Agree that this should be a separate annex and/or contribution that is not DASH specific, but covers the case when DASH is used.
Editor’s Note: similar preparation, logic for sending steering message up to 5GMS AS. Client shall support TS 26.247.

