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=====  CHANGE =====
[bookmark: _Toc26271231][bookmark: _Toc36234901][bookmark: _Toc36234972][bookmark: _Toc36235044][bookmark: _Toc36235116][bookmark: _Toc41632786][bookmark: _Toc51790664][bookmark: _Toc61546974][bookmark: _Toc75606621]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	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.
[X]	CTA-5005: "Web Application Video Ecosystem – DASH-HLS Interoperability Specification".
[26.511]	3GPP TS 26.511: "5G Media Streaming (5GMS); Profiles, Codecs and Formats".
[CMAF]	ISO/IEC 23000-19: "Information Technology Multimedia Application Format (MPEG-A) – Part 19: Common Media Application Format (CMAF) for segmented media".
[HLS]	IETF RFC 8216: "HTTP Live Streaming".
[DASH]	ISO/IEC 23009-1: "Information Technology - Dynamic Adaptive Streaming Over HTTP (DASH) - Part 1: Media Presentation Description and Segment Formats".
=====  CHANGE =====
[bookmark: _Toc106274323]4.2.3	Service Access Information for Downlink Media Streaming
The Service Access Information is the set of parameters and addresses which are needed by the 5GMSd Client to activate and control the reception of a downlink streaming session, and to report service/content consumption and/or QoE metrics.
The Service Access Information may be provided together with other service announcement information using M8d. Alternatively, the 5GMSd Client fetches the Service Access Information from the 5GMSd AF. Regardless of how it is provided, the Service Access Information contains different information, depending on the collaboration model between the 5GMS System and the 5GMSd Application Provider, and also depending on offered features. Baseline parameters are listed in Table 4.2.3‑1 below:
Table 4.2.3-1: Parameters of baseline service access information
	Parameters
	Description

	Provisioning Session identifier
	Unique identification of the M1d Provisioning Session.



When the content hosting feature is activated for a downlink streaming session, the parameters from Table 4.2.3-1a below can additionally be present.
Table 4.2.3-1a: Streaming Access parameters
	Parameters
	Description

	Media Player Entriesy
	A document or a set of pointers to a documents that each defines an equivalent media presentation (see NOTE), e.g. MPD for DASH content or URL to a video clip file.
Each member of the set may specify additional details to aid selection by the MBMS Client, including content type, profile indicators and precedence.

	NOTE:	An equivalent media presentation is one which has the same content but may result in a different Quality of Experience.



When the consumption reporting feature is activated for a downlink streaming session, the parameters from Table 4.2.3‑2 below are additionally present.
Table 4.2.3-2: Parameters for consumption reporting configuration
	Parameters
	Description

	Reporting interval
	Identifies the interval between consumption reports being sent by the Media Session Handler.

	Server address 
	A list of 5GMSd AF addresses where the consumption reports are sent by the Media Session Handler.

	Sample percentage
	The proportion of clients that shall report media consumption.
If not specified, all clients shall send reports.

	Location reporting
	Identify whether the Media Session Handler provides location data to the 5GMSd AF (in case of MNO or trusted third parties)



When the dynamic policy invocation feature is activated for a downlink streaming session the parameters from Table 4.2.3‑3 below are additionally present.
Table 4.2.3-3: Parameters for dynamic policy invocation configuration
	Parameters
	Description

	Server address
	A list of 5GMSd AF addresses (in the form of opaque URLs) which offer the APIs for dynamic policy invocation sent by the 5GMS Media Session Handler.

	Valid Policy Template Ids
	A list of Policy Template identifiers which the 5GMSd Client is authorized to use.

	Service Data Flow Methods
	A list of recommended Service Data Flow description methods (descriptors), e.g. 5-Tuple, ToS, 2-Tuple, etc, which should be used by the Media Session Handler to describe the Service Data Flows for the traffic to be policed.

	External reference
	Additional identifier for this Policy Template, unique within the scope of its Provisioning Session, that can be cross-referenced with external metadata about the streaming session.



When the metrics collection and reporting feature is activated for a downlink streaming session, one or more parameter sets for metrics configuration, according to Table 4.2.3‑4, are additionally present. Each metrics configuration set contains specific settings valid for that configuration, which is typically metric scheme dependent, and collection and reporting shall be done separately for each set.
Table 4.2.3-4: Parameters for each metrics configuration set
	Parameters
	Description

	Scheme
	The scheme associated with this metrics configuration set. A scheme may be associated with 3GPP or with a non-3GPP entity. If not specified, a default 3GPP metrics scheme shall apply.
Metrics schemes shall be uniquely identified by URIs.

	Server address
	A list of 5GMSd AF addresses to which metric reports shall be sent for this metrics configuration set.

	DNN
	The Data Network Name (DNN) which shall be used when sending metrics report for this metrics configuration set.
If not specified, the default DNN shall be used.

	Reporting interval
	The sending interval between metrics reports for this metrics configuration set.
If not specified, a single final report shall be sent after the streaming session has ended.

	Sample percentage
	The proportion of streaming sessions that shall report metrics for this metrics configuration set.
If not specified, reports shall be sent for all sessions.

	Streaming source filter
	A list of content URL patterns for which metrics reporting shall be done for this metrics configuration set.
If not specified, reporting shall be done for all URLs.

	Metrics
	A list of metrics which shall be collected and reported for this metrics configuration set.
For progressive download and DASH streaming services, the listed metrics are associated with the 3GPP metrics scheme and shall correspond to one or more of the metrics as specified in clauses 10.3 and 10.4, respectively, of TS 26.247 [7].
In addition, for the 3GPP metrics scheme as applied to DASH streaming, the quality reporting scheme and quality reporting protocol as defined in clauses 10.5 and 10.6, respectively, of [7] shall be used.
If not specified, a complete (or default if applicable) set of metrics will be collected and reported.



When 5GMSd AF-based Network Assistance is activated for a downlink streaming session the parameters from Table 4.2.3‑5 below shall be additionally present.
Table 4.2.3-5: Parameters for 5GMSd AF-based Network Assistance configuration
	Parameters
	Description

	Server address
	5GMSd AF address that offers the APIs for 5GMSd AF-based Network Assistance, accessed by the 5GMSd Media Session Handler. The server address shall be an opaque URL, following the 5GMS URL format.



=====  CHANGE =====
4.X	Downlink streaming to Media Players with multiple formats
This clause considers downlink streaming in which a 5GMSd Application Provider publishes the same service in different media formats, all to be ingested by the same logical 5GMSd AS. The different media formats of the service are described by different presentation manifests (e.g. Dynamic Adaptive Streaming over HTTP [DASH] and HTTP Live Streaming [HLS]) but are described by a common Content Hosting Configuration (see clause 5.4) under a single Provisioning Session (see clause 5.3). The different media formats may or may not share the media resources described by their respective presrentation manifests.
Where the different media formats do share the same media objects (for example, an ISO MPEG Common Media Application Format (CMAF) presentation [CMAF] according to the content format specified in TS 26.511 [26.511]) the same CMAF content may then provided to different kinds of Media Player, for example HTTP Live Streaming [HLS] and Dynamic Adaptive Streaming over HTTP [DASH], requiring different presentation manifest formats. This approach is aligned with CTA-5005 [X], which primarily focusses on creating interoperable CMAF content such that it can be used at the same time with DASH and HLS to the greatest possible extent.
The deployment architecture for this scenario is documented in figure 4.X-1. In this case, the 5GMSd Application Provider provisions a single downlink media streaming session and triggers the content to be served to 5GMS Clients that consume different media formats, indicated in the figure with an asterisk.
-	Provisioning and content ingest shall support the ability to serve different formats.
-	Provisioning and content ingest shall support the possibility that different formats may share common media files, for example CMAF to be used for DASH and HLS.


Figure 4.X-1: Deployment architecture for downlink streaming to Media Players with different formats
[bookmark: _Toc106274368]=====  CHANGE =====
5.2.X	Procedures for downlink streaming to Media Players with different presentation manifests
Figure 5.2.X-1 illustrates a high-level procedure for downlink streaming to Media Players with different presentation manifests. The extensions compared to the DASH streaming in clause 5.2.2 are indicated in bold.
The procedure makes the following assumptions:
-	Common media segments (e.g. based on CMAF [CMAF]) are shared between multiple Media Players requiring different presentation formats (see clause 4.X.1).
-	Key information to initialize the media decoding and rendering pipeline is present in the Media Player Entries (or referenced by the Media Player Entries).


Figure 5.2.X-1: High-level procedure for CMAF content shared by different Media Players
Steps:
1:	The 5GMSd Application Provider provisions the 5G Media Streaming System, including content hosting.
2:	The 5GMSd-Aware Application triggers the Service Announcement and Service and Content Discovery procedurewith the 5GMSd Application Provider. The Service Announcement includes either the whole Service Access Information (i.e. details for Media Session Handling (M5d) and for Media Streaming access (M4d)) or a reference to the Service Access Information.
3:	A media content item is selected.
4:	The 5GMSd-Aware Application triggers the 5GMSd Client to initiate the 5G Media Streaming Service.
5:	When the 5GMS-Aware Application has received only a reference to the Service Access Information (see step 1), the Media Session Handler interacts with the 5GMSd AF to acquire the whole Service Access Information. The Service Access Information may include multiple Media Entry Points.
6:	The Media Session Handler provides the Media Entry Points to the 5GMS-Aware Application. The information may indicate a precedence order for these,
7:	The 5GMSd-Aware Application queries the Media Player capabilities for different manifests. If multiple streaming formats are supported, a preferred one may be indicated in the response.
8:	The 5GMSd-Aware Application selects one of the Media Entry Points based on the information provided in steps 5 and 6 above.
9:	The 5GMSd-Aware Application informs the Media Session Handler about the streaming format of the chosen Media Entry Point, for example for Consumption Reporting purposes.
10:	In parallel, the Media Player is invoked with the selected Media Entry Point to start media access and playback.
Steps 11 to 24 are identical to steps 6 to 19, respectively, in clause 5.2.2.
=====  CHANGE =====
[bookmark: _Toc106274374]5.4.2	Media ingest procedure
The media ingest procedure is as followsillustrated in figure 5.4‑1:



Figure 5.4-1: Media Ingest procedure
The steps are as follows:
1:	Initialization: the 5GMSd Application Provider discovers the entry point and authenticates itself with the 5GMSd AF.
2:	Create Content Hosting Configuration: the 5GMSd Application Provider creates a new Content Hosting Configuration for all media formats of its content through the 5GMSd AF. The configuration specifies a domain name, supplies a certificate for HTTPS access to the content, sets the caching rules per media type, indicates the distribution area (e.g. through geofencing), distribution protocol, the desired content preparation, URL signing, etc. Upon successful configuration, the 5GMSd AF responds with a Content Hosting Configuration identifier, and the location of the 5GMSd AS to which to send the content (if using the push mode).
3:	Provision 5GMSd AS(s): The 5GMSd AF configures the related 5GMSd AS(s) to prepare for media ingest for that particular Content Hosting Configuration. This step may involve instructing the 5GMSd AS(s) to set appropriate caching rules, to perform URL signature validation and to limit access through geofencing. The 5GMSd AS(s) will respond whether the configuration is successful or not.
In case of partial failure, the configuration shall be removed from all 5GMS AS(s) that succeeded.
4:	Confirm configuration information: The 5GMSd AF communicates the Content Hosting Configuration of the 5GMSd AS(s) back to the 5GMSd Application Provider for further media push or pull.
In the case where not all requested media formats could be accommodated during the previous step, the 5GMSd AF shall indicate these in the failure response.
5:	Publish Media Player Entriesy: The 5GMSd Application Provider shall then publish the Media Player Entriesy to the 5GMSd-Aware Application to enable access to the content, possibly in different formats.
6:	Media ingest: The 5GMSd AS(s) may start pulling or receiving content (if using push mode) from the 5GMSd Application Provider. The 5GMSd AS performs the requested content preparation prior to providing access to the content.
NOTE:	Pull of media content from the external 5GMSd AS(s) may be triggered by a request from the 5MGSd Client.
The 5GMSd Application Provider may update a Content Hosting Configuration subsequently to modify some of its parameters. The subset of parameters that can be updated may be limited by the 5GMSd AF.
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