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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]	DASH-IF: "IOP Guidelines v5, Low-latency Modes for DASH", available here: https://dash-industry-forum.github.io/docs/CR-Low-Latency-Live-r8.pdf
[26512]	3GPP TS 26.512: "5G Media Streaming (5GMS); Protocols"
=====  CHANGE  =====
[bookmark: _Toc106274315]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
5GMS System: An assembly of Application Functions, Application Servers and interfaces from the 5G Media Streaming architecture that support either downlink media streaming services or uplink media streaming services, or both.
NOTE 1:	The components of a 5GMS System may be provided by an MNO as part of a 5GS and/or by a 5GMS Application Provider.
5GMS Application Provider: A party that interacts with functions of the 5GMS System and supplies a 5GMS-Aware Application that interacts with functions of the 5GMS System.
5GMS-Aware Application: Application in the UE, provided by the 5GMS Application Provider, that contains the service logic of the 5GMS application service, and interacts with other 5GMS Client and Network functions via the interfaces and APIs defined in the 5GMS architecture.
NOTE 2:	Functionality of the 5GMS-Aware Application is outside the scope of this specification. 
NOTE 3:	A 5GMS-Aware Application associated with the delivery of either a downlink or uplink related 5GMS service is referred to as a 5GMSd-Aware Application or a 5GMSu-Aware Application, respectively.
5GMS Client: A UE function that is either a 5GMSd Client or a 5GMSu Client, or both.
5G Media Streaming Client for downlink (5GMSd Client): UE function that includes at least a 5G Media Streaming Player and a Media Session Handler for downlink streaming and that may be accessed through well-defined interfaces/APIs.
5G Media Streaming Client for uplink (5GMSu Client): Originator of 5GMSu service that includes at least a Media Streamer and a Media Session Handler for uplink streaming and that may be accessed through well-defined interfaces/APIs.
5GMSu Media Streamer: UE function that enables uplink delivery of streaming media content to an Application Server function of the 5GMS Application Provider, and which interacts with both the 5GMSu-Aware Application for media capture and subsequent streaming, and the Media Session Handler for media session control.
NOTE 4:	The 5GMSu Media Streamer receives a Media Streamer Entry to initiate an uplink streaming session.
NOTE 5:	The 5GMSu Media Streamer captures the media on the provided input devices. The 5GMSu Media Streamer exposes some basic controls such as capture, pause, and stop to the 5GMSu-Aware Application.
Dynamic policy: A Dynamic PCC Rule (c.f. TS 23.503 [4]) for an uplink or downlink application flow during a media session.
Egest Session: An uplink media streaming session from the 5GMSu AS towards the 5GMSu Application Provider.
Ingest Session: A session to upload the media content into a 5GMSd AS.
Policy Template: A collection of (semi-static) PCF/NEF API parameters which are specific to the 5GMS Application Provider and also the resulting PCC Rule.
Policy Template Id: Identifies the desired policy template, which is used by 5GMSd AF to select the appropriate PCF/NEF API towards the 5G System so that the PCF can compile the desired PCC Rule.
Media Entry Point: a Media Player Entry for downlink media streaming or a Media Streamer Entry for uplink media streaming intended to be consumed by a 5GMS Media Stream Handler.
Media Player Entry: a document or a pointer to a document that defines a downlink media streaming presentation e.g. MPD for DASH content or URL to a video clip file intended to be consumed by a 5GMSd Media Player.
Media Session Handler: UE function that communicates with the 5GMS AF in order to establish and control the delivery of a streaming media session in the downlink or uplink direction, and which also exposes APIs to the 5GMS-Aware Application and to the Media Player (for downlink streaming) or the Media Streamer (for uplink streaming).
Media Streamer Entry: A pointer (e.g. in the form of a URL) that defines an entry point of an uplink media streaming session intended to be consumed by a 5GMSu Media Streamer.
media streaming session: A session initiated by a 5GMS-Aware Application that involves one or more media streams being delivered between the 5GMS AS and the 5GMS Client via reference point M4.
presentation entry: A document or a pointer to a document that defines an application presentation e.g. an HTML5 document as defined in e.g. TS 26.307 [6].
Provisioning Session: a data structure supplied at interface M1 by a 5GMS Application Provider that configures the 5GMS features relevant to a set of 5GMS-Aware Applications.
5GMSd Media Player: UE function that enables playback and rendering of a media presentation based on a mMedia Pplayer eEntry and exposing some basic controls such as play, pause, seek, stop to the 5GMSd-Aware Application.
NOTE 6:	A 5GMSd Media Player is expected to include a Media Access Client, Media Decoders, Media rendering/presentation, and possibly also a DRM Client, a Consumption Measurement and Logging Client and a Metrics Measurement and Logging Client.. The 5GMSd Media Player's Media Access Client receives a Media Player Entry. The 5GMSd Media Player renders the media on the provided output devices, such as a display in case of video.
NOTE 7:	The 5GMSd Media Player is functionally similar to the combination of a TS 26.247 [7] 3GP-DASH client and a TS 26.234 [8] PSS media decoder and renderer.
Service Access Information: Set of parameters and addresses that are needed by a 5GMS Client to activate the reception of a downlink media streaming session or the transmission on an uplink media streaming session, perform dynamic policy invocation, consumption reporting and/or metrics reporting, and request AF-based network assistance.
Service and Content Discovery: Functionality and procedures provided by a 5GMSd Application Provider to a 5GMS-Aware Application that enables the end user to discover the available streaming service and content offerings and select a specific service or content item for access.
NOTE 8:	The Service and Content Discovery functionality and procedures are outside the scope of this specification.
Service Announcement: Procedures conducted between the 5GMS-Aware Application and the 5GMS Application Provider such that the 5GMS-Aware Application is able to obtain 5GMS Service Access Information, either directly or in the form of a reference to that information.
Service Data Flow: As defined in TS 23.503 [4] ("An aggregate set of packet flows carried through the UPF that matches a service data flow template").
Service Data Flow Description: A set of parameters and/or parameter ranges used by the 5GMS AF to create a Service Data Flow Template.
Service Description: A set of parameters and/or parameter ranges describing the requirements of the streaming service used by the Media Player to follow the service requirements and associated with a Service Operation Point.
Service Operation Point: A set of parameters and/or parameter ranges and used by the 5GMS AF to determine dynamic policies and QoS parameters based on the Service Description.
third party player: Part of an application that uses APIs to exercise selected 5GMSd functions to play back media content.
NOTE 9:	Such APIs are for example defined in TS 26.307 [6] when using the Media Source Extensions for media playback. This type of player is downloaded by or built into an application, or it is downloaded with the Presentation Entry (e.g. as a JavaScript library).
third party uplink streamer: Part of an application that uses APIs to exercise selected 5GMSu functions to capture and stream media content.
NOTE 10:	This type of streamer is typically implemented as downloadable software.
=====  CHANGE  =====
4	Media Streaming general service architecture
4.0	Media Streaming features
4.0.1	Introduction
This clause defines a set of high-level features for supporting enhanced media streaming in the 5G System. The functional architecture of this 5G Media Streaming (5GMS) System is defined in clause 4.1 and is further specialised for downlink media streaming (clause 4.2) and uplink media streaming (clause 4.3). Procedures for downlink media streaming are defined in clause 5 and those for uplink media streaming in clause 6. Detailed procedures, protocols and APIs for 5G Media Streaming are specified in TS 26.512 [26512]. Codecs and formats for 5G Media Streaming and profiles thereof are specified in TS 26.511 [26].
In the context of the present document, streaming is defined as the delivery of time-continuous media as the predominant media. Streaming points to the fact that the media is predominantly sent only in a single direction and consumed as it is received. Additionally, the media content may be streamed as it is produced, referred to as live streaming. If content is streamed that is already produced, it is referred to as on-demand streaming.
NOTE:	References to Dynamic Adaptive Streaming over HTTP (MPEG‑DASH) [29] in the present document apply equally to HTTP Live Streaming (HLS) [28] except where noted otherwise. The term Media Entry Point is used to refer generically to an MPEG-DASH Media Presentation Description (MPD), but can be taken to apply equally to alternative media presentation description formats such as an HLS master playlist, unless noted otherwise.	Comment by Richard Bradbury: General NOTE in response to Thorsten's comment.
Table 4.0.1‑1 lists the principal features of the 5GMS architecture along with cross-references to relevant clauses defining its functions and procedures.
Table 4.0.1‑1: 5G Media Streaming feature index
	Feature
	Functional description clause
	Procedure definition clause(s)

	
	
	Downlink media streaming
	Uplink media streaming

	Content hosting
	4.0.2
	5.4
	Not applicable

	Content publishing
	4.0.3
	Not applicable
	6.2.3	Comment by Richard Bradbury: (New in Rel-18.)

	Content preparation
	4.0.4
	For future study
	For future study

	Network assistance
	4.0.5
	5.9
	6.5, 6.7

	Dynamic policies
	4.0.6
	5.8
	For future study

	Remote control
	4.0.7
	Not applicable
	6.6

	Consumption reporting
	4.0.8
	5.6
	For future study

	QoE metrics reporting
	4.0.9
	5.5
	For future study



4.0.2	Content hosting
Editor's Note: To do.
4.0.3	Content publishing
Editor's Note: To do.
4.0.4	Content preparation
Editor's Note: To do.
4.0.5	Network assistance
Editor's Note: To do.
4.0.6	Dynamic policies
Editor's Note: To do.

 
Figure 4.0.6‑1: Domain model for dynamic policies
Dynamic policies work as follows:	Comment by Richard Bradbury (2023-04-19): Is this just a generic high-level procedure?
1.	A conceptual Service Operation Point is defined in terms of a set of Network QoS parameters that support media streaming. It is identified by an External reference.
2.	The Service Operation Point is realised by a Policy Template which is provisioned at reference point M1 by the 5GMS Application Provider within the scope of an umbrella Provisioning Session. The Policy Template carries the same External reference and Network QoS parameters as the Service Operation Point. Any number of Policy Templates provisioned for different Data Networks or Network Slices may reference the same Service Operation Point.
3.	The 5GMS Application Provider makes one or more Media Entry Point documents (e.g. DASH MPD) available for use by the 5GMS Client. Each document may include one or more Service Descriptions, each identifying the streaming requirements of a presentation that correspond to a single Service Operation Point (e.g. SD, HD, UHD), identified by means of an External reference.
4.	When a Media Entry Point is selected by the 5GMS Client at the start of a media streaming session, the Media Session Handler may retrieve Service Access Information from the 5GMS AF at reference point M5 to support media session handling. This includes the set of Policy Templates provisioned in step 2.
4.	When a Media Entry Point is selected by the 5GMS Client at the start of a media streaming session, the Media Stream Handler (Media Player or Media Streamer) selects one of the Service Descriptions listed in the Media Entry Point and informs the Media Session Handler of its choice by passing the External reference to it.
5.	If there is a Policy Template available for the current media streaming session with the indicated External reference, the Media Session Handler instantiates this Policy Template by interacting with the 5GMS AF at reference point M5 in order to realise the Service Operation Point described by the Policy Template.
4.0.7	Remote control
Editor's Note: To do.
4.0.8	Consumption reporting
Editor's Note: To do.
4.0.9	QoE metrics reporting
Editor's Note: To do.
=====  CHANGE  =====
4.1	Overall mediaGeneral service architecture
Streaming in the context of this specification is defined as the delivery of time-continuous media as the predominant media. Streaming points to the fact that the media is predominantly sent only in a single direction and consumed as it is received. Additionally, the media content may be streamed as it is produced, referred to as live streaming. If content is streamed that is already produced, it is referred to as on-demand streaming.
(No further changes to clause 4.1)
=====  CHANGE  =====
[bookmark: _Toc123915306]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 Entries
	A set of pointers to documents that each define 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.

	Service Operation Points
	Sets of media streaming parameters, such as bit rate and target latency, each set being associated with a provisioned Policy Template and with a Service Description in a Media Player Entry document.

	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.

	Slice scope
	A list of network slice(s) for which metrics collection and reporting shall be executed for this metrics configuration set.
If not specified, the metrics collection and reporting shall be done for all network slices.

	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 =====
[bookmark: _Toc106274369]5.7.6	Dynamic Policy selection based on Service Operation Point signalling
This clause provides an extension to the general call flow in clause 5.2.3 in order to address the usage of Service Descriptions and Service Operation Points in downlink 5G Media Streaming services. Details are shown in figure 5.7.6‑1.


Figure 5.7.6-1: High-level procedure for DASH content for Operation Point handling
Prerequisites:
-	The 5GMSd Application Provider has provisioned the content hosting feature in the 5G Media Streaming System.
-	The 5GMSd-Aware Application has received the Service Announcement from the 5GMSd Application Provider.
[bookmark: _Hlk24635898]Extended Steps:
1:	Policy Templates are provisioned in the 5GMSd AF.
12:	The Media Player informs the 5GMS-Aware Application about the set of Service Descriptions associated with the Media Player Entry document for the content selected in step 3.
13:	The 5GMSd-Aware Application selects one of the available Service Descriptions.
14:	The Media Player provides Service Operation Point parameters associated with the selected Service Description to the Media Session Handler.
15:	The Media Session Handler selects a Dynamic Policy based on the provided Service Operation Point parameters, using an identifier to correlate the two.
21:	The Media Player provides Service Description metrics to the Media Session Handler.
22:	The Media Session Handler sends Service Operation Point measurements and events to the 5GMSd AF.
=====  CHANGE =====
5.7.7	Use of Service Operation Point signalling to optimise delivery of low-latency live media streaming services (informative)
5.7.7.1	5GMS System acts as a CDN
In this case, the specific aspects are as follows:
1)	A provisioning agreement is struck between the 5GMSd Application Provider and the operator of the 5GMS System in the form of one or several Service Operation Points and/or Policy Templates. (Service Operation Points may be derived from Policy Templates if the latter are omitted, or vice versa.)
2)	DASH or HLS content is provided externally. The content is published to the 5GMS System for distribution over downlink media streaming.
3)	Content is ingested by the 5GMSd AS at reference point M2d such that the latency requirements can be met.
4)	The 5GMS System distributes the ingested content according to the agreed Service Operation Points, i.e. meeting bit rate and latency requirements.
5)	The Service Operation Point metrics collated by the 5GMSd AF are used by the 5GMS System to determine whether the agreed Service Operation Point has been satisfied, or whether the Policy Templates need to be adjusted so that it can be satisfied.
For low-latency streaming where the 5GMS System acts as a CDN, the basic call flow documented in clause 5.7.6 is extended as follows
Extended Steps:
1:	Policy Templates suitable for supporting low-latency media streaming are provisioned in the 5GMSd AF.
2:	Media ingest supports a low-latency protocol, e.g. segment content is provided in chunks.
14:	5GMSd-Aware Application selects a low-latency Service Description.
17:	The Media Player configures itself for low-latency playback based on the low-latency Service Description selected in step 14.
21:	The Media Player operates in a low-latency media delivery mode.
5.7.7.2	5GMSd AS deployed in an external DN
In this case, the specific aspects are as follows:
1)	A provisioning agreement is struck between the 5GMS Application Provider and the operator of the 5GMS System in the form of one or several Service Operation Points and/or Policy Templates. (Service Operation Points may be derived from Policy Templates if the latter are omitted, or vice versa.)
2)	The 5GMSd AS external.
3)	Content ingest by the 5GMSd AS is out of scope.
4)	The 5GMS System distributes the content according to the agreed Service Operation Points, i.e. meeting bit rate and latency requirements.
5)	The Service Operation Point metrics collated by the 5GMSd AF are used by the 5GMS System to determine whether the agreed Service Operation Point has been satisfied, or whether the Policy Templates need to be adjusted so that it can be satisfied.
For low-latency streaming where the 5GMSd AS is deployed in an external DN, the basic call flow documented in clause 5.7.6 is extended as follows
Extended Steps:
1:	Policy Templates suitable for supporting low-latency media streaming are provisioned in the 5GMSd AF.
14:	5GMSd-Aware Application selects a low-latency Service Description.
17:	The Media Player configures itself for low-latency playback based on the low-latency Service Description selected in step 14.
21:	The Media Player operates in a low-latency media delivery mode.
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