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	1st Change


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 Player Entry: a document or a pointer to a document that defines a media presentation e.g. MPD for DASH content or URL to a video clip file.
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.
Media Streaming Session:  A session started by a 5GMS-aware Application that requires one or more media streams to be delivered to or received from the 5GMS Client through 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 media player entry 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.
[bookmark: _Hlk19469134]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.
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.




	2nd Change


4.5 5G Media Streaming architecture extensions for Edge Computing
[bookmark: _Toc99616791]4.5.1	Introduction
This clause defines an architecture that enables a 5GMS Application Provider to provision resources in the Edge DN for an application through the M1 interface by configuring an edge processing resource template.
Media processing in the edge may be achieved in one of two different ways at the application layer:
1.	Client-driven management. 5GMS-Aware Applications that are aware of the edge processing can directly request an edge resource and discover the EAS that is best suited to serve the application.
2.	Application ProviderAF-driven management. The 5GMS AF automatically allocates edge resources for new media streaming sessions on behalf of the application using information in the 5GMS provisioning session.
An Edge-enabled 5GMS Client as defined in this clause follows leverages the SA6 Edge Computing capabilities defined in TS 23.558 [16]. Other realizations are possible, but are outside the scope of the present document.
[bookmark: _Toc99616792]4.5.2	Extended 5GMS Architecture for Edge Computing
The 5GMS architecture is extended to add support for media processing in the edge. The extended architecture is an integration of the 5GMS architecture defined in the present document with the architecture for enabling Edge Applications defined in TS 23.558 [16], and the Edge Computing management architecture defined in TS 28.538  [17]. The extended architecture is depicted in figure 8.2-1.
[image: ]
Figure 8.2-1: Reference edge-enabled 5GMS media architecture
Based on the extended architecture, the following assumptions shall apply:
1.	A 5GMS AF that is edge-enabled shall support EES functionality including:
-	EDGE-1 API for supporting registration and provisioning of EEC functions, and discovery by them of EAS instances.
-	EDGE-3 API towards the EAS function of 5GMS AS instances.
-	EDGE-6 API for registering with an ECS function.
-	EDGE-9 API for media session relocation.
      2. A 5GMS AF that is edge-enabled shall be capable of verifying if a media streaming session meets the eligibility criteria for requesting edge resources.
23.	A 5GMS AF that is edge-enabled may perform compute resource allocation using the MnS-C interface.
34.	A 5GMS AS that is edge-enabled shall support EAS functionality including the EDGE-3 API for registration with the EES.
45.	A Media Session Handler that is edge-enabled should support EEC functionality including:
-	Invoking the EES function using the EDGE‑1 API.
-	Invoking the ECS function using the EDGE‑4 API.
-	EDGE-5 API exposed to the Application Client.
      6. . A Media Session Handler that is edge-enabled shall be capable of verifying if a media streaming session meets the eligibility criteria for requesting edge resources.
57.	A 5GMS-Aware Application that is edge-enabled shall support Application Client functionality and should invoke the ECS function using the EDGE‑5 API.
The extended 5GMS architecture supports both client-driven as well as Application ProviderAF-driven management of the edge processing session.
The 5GMS Application Provider may request the deployment of edge resources as part of the Provisioning Session.
-	In the client-driven approach, the 5GMS-Aware Application and/or the Media Session Handler is aware of the support of edge processing in the network and takes steps, such as using the EDGE-5 APIs, to discover and locate a suitable 5GMS AS instance in the Edge DN.
NOTE:	The extensions to M6, e.g. to integrate EDGE-5 API, is FFS.
-	In the Application ProviderAF-driven approach, the 5GMS Application Provider configures the 5GMS AF to automatically deploy edge processing for the media sessions of the corresponding Provisioning Session based on the provisioned edge processing resource template. The 5GMS-Aware Application may not be aware of the edge deployment and the EAS is discovered through other means, such as DNS resolution with support from the EASDF as specified in [15].
[bookmark: _Toc99616793]4.5.3	Provisioning and Service Information
The provisioning step allows a 5GMS Application Provider to configure information about its edge processing requirements for media streaming sessions.
The following information shall be configurable by the 5GMS Application Provider over reference point M1:
-	Condition for activation of edge processing, e.g. the traffic descriptors, application identifier, geographic location of the UE, etc.
-	Selection of client-driven or Application ProviderAF-driven management.
-	EAS profile information for each EAS that will serve the application, such as the service KPIs, geographical location, and service continuity support. The EAS profile is defined in clause 8.2.4 of TS 23.558 [16].
-	Application context relocation tolerance and requirements.
For client-driven edge processing, an edge-enabled 5GMS AF shall support sharing any required configuration information about edge processing with the Media Session Handler through Service Access Information at reference point M5. The Media Session Handler shall support processing the edge configuration information that is delivered through the Service Access Information. This enables the EEC embedded in the Media Session Handler to request edge processing for a streaming session from the EES embedded in the 5GMS AF, realising reference point EDGE‑1.
[bookmark: _Toc99616794]4.5.4	Edge application context for 5GMS functions
[bookmark: _Toc99616795]4.5.4.1	5GMS AF context
The following application state may be subject to transfer during the application context relocation of an edge-deployed 5GMS AF instance:
-	The EEC context maintained by the EES, as defined in clause 8.2.8 of TS 23.558 [16].
-	The session context maintained by the 5GMS AF, including the currently selected dynamic QoS and charging policy, any associated event subscriptions, the associated edge configuration, the consumption reporting configuration, QoE reporting configuration.
-	Other internal context information such as traffic identification and steering information to support dynamic QoS and charging policies, history of network assistance and dynamic policy.
NOTE:	Not all context data needs to be transferred during every context relocation operation.
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	3rd Change


8.1 Client-driven Management of 5GMS Edge Processing
Figure 8.1-1 outlines a detailed call flow for client-driven session establishment.


Figure 8.1-1: Client-driven session establishment
The Edge Computing Provisioning phase is a provisioning phase, that may be repeated several times (e.g. to extend edge processing coverage to new geographical areas or to increase the capacity of an already provisioned area). All steps in this phase are optional and performed on need basis. The steps are:
1.	Spawn ECS: In this step, a new ECS is instantiated to manage new or increased demand for edge processing.
2.	Spawn 5GMS AF: In this step, a new 5GMS AF that is edge-enabled is instantiated to handle new or increased demand for media sessions with edge processing.
3.	EES Configuration: The EES is configured for a specific Edge Data Network.
4.	EES Registration with ECS: The EES registers with the ECS that is in authority over the target EDN.
The 5GMS Application Provider Provisioning phase is performed prior to the establishment of any related media streaming sessions by the 5GMS Application Provider. Subsequent updates to the provisioning session are possible.
5.	Create Provisioning Session: In this step, the 5GMS Application Provider creates a new provisioning session.
6.	Provision 5GMS features: In this step, the 5GMS Application Provider may create different configurations such as Content Hosting, Reporting, Edge Processing, etc.
During the UE Edge Computing Discovery phase, the UE discovers an EAS instance offering 5GMS AS functionality.
7.	Application Initialization: The user launches the 5GMS-Aware Application. The application performs any required initialization steps.
8.	Locate EAS/5GMS AS: The Application Client requests the location of one or more suitable EAS instances offering the “5GMS AS” capability that are able to serve the application.
NOTE:	The M6 API extensions are FFS.
9.	Locate local EES: The EEC queries the ECS for a suitable EES.10. Register with EES: The EEC registers with the selected EES.
10.	Register with EES: The EEC registers with the selected EES.
11.	Request list of “5GMS AS” EAS instances: The MSH validates if the media streaming session is eligible for requesting edge resources. If verified, MSH requests tThe EEC to contacts the EES to query for one or more EAS instances offering the “5GMS AS” capability that can serve the session, using EAS discovery filters (see Table 8.5.4.2-2 in [16]) provided by the Application Client and/or obtained as a part of the Service Access Information, e.g. “5GMS AS” for EAS type, appropriate values for service feature(s), the relocation requirements, and other EAS characteristics.
The optional sub-flow is for provisioning an additional 5GMS AS instance if a suitable EAS instance offering the "5GMS AS" capability cannot be located. The steps are:
12.	Check resource template: The 5GMS AF checks the provisioned edge processing resource template for the related application to determine the edge resource requirements of the application.
13.	Instantiate new EAS/5MGS AS: The 5GMS AF requests the MnS to instantiate a new “5GMS AS” EAS instance with the specified requirements in the provisioned edge processing resource template and considering parameters provided in the query by the EEC.
14.	Spawn 5GMS AS instance: The MnS creates a new instance of the EAS offering “5GMS AS” capability with the requested placement and resources.
15.	EAS configuration: The newly instantiated “5GMS AS” EAS instance is configured. The EAS is discoverable through DNS procedures or the discovery procedures as defined in TS29.558.
16.	Register EAS with EES: The newly instantiated EAS instance registers itself with the triggering EES.
17.	Configure provisioned features: This may include configuring and launching the server-side application in the 5GMS AS.
Completion of UE Edge Computing Discovery phase:
18.	List of suitable “5GMS AS” EAS instances: The EES/5GMS AF responds to the EEC with a list of “5GMS AS” EAS instances and their characteristics in an EAS discovery response (see Table 8.5.3.3-1 in [16]). Every EAS instance in the list satisfies the requirements defined in the provisioned edge processing resource template.
19.	Select preferred “5GMS AS” EAS instance: The AC and/or Media Session Handler/EEC select(s) a “5GMS AS” EAS instance from the provided list, based on the AC’s desired criteria.
After successful discovery of a “5GMS AS” EAS instance, the actual streaming session may start in the 5GMS Session phase:
20.	Start session: The 5GMS-Aware Application invokes the Media Streamer with appropriate streaming access parameters (e.g. a Media Player Entry such as a DASH MPD URL).
21.	Session starting event: The application informs the Media Session Handler about the start of a new 5GMS session.
22.	Retrieve service access information: The Media Session Handler retrieves Service Access Information from the 5GMS AF appropriate to the 5GMS session.
23.	Media transfer: The 5GMS-Aware Application connects to the selected EAS “5GMS AS” and the streaming starts.
24.	Method calls and notifications: Supporting information about the 5GMS session is passed from the Media Stream Handler to the Media Session Handler.
25.	Reporting, network assistance, and dynamic policy: The Media Session Handler exchanges supporting information about the 5GMS session with the 5GMS AF.
26.	End session: the 5GMS-Aware Application informs the Media Session Handler that the 5GMS session has ended.
27.	Session ending event: The Media Streamer informs the Media Session Handler about the end of the 5GMS session.
28.	Final reporting: The Media Session Handler performs any final reporting to the 5GMS AF.
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APAF-driven Management of 5GMS Edge Processing
Figure 8.2-1 outlines a detailed call flow for the APAF-driven management of edge processing. In the previous sequence, the optional provisioning of an additional 5GMS AS instance occurs in response to an explicit call from the Application Client to an on-board EEC, whereas in this sequence it occurs, if needed, by 5GMS AF when the required eligibility conditions are met after the edge provisioningas part of and in request responseby to Application Provider is acceptedprovisioning. The 5GMS AS instance may also be reprovisioned at any time during the lifetime of the 5GMS Provisioning Session in response to changing demand levels (not illustrated for brevity).


Figure 8.3.2-1: APAF-driven management of 5GMS edge processing
The Edge Computing Provisioning phase is a provisioning phase, that may be repeated several times (e.g. to extend edge processing coverage to new geographical areas or to increase the capacity of an already provisioned area). All steps in this phase are optional and performed on need basis. Steps 1–4 are identical to those described in clause 8.1 above.
The 5GMS Application Provider Provisioning phase is performed prior to the establishment of any related media streaming sessions by the 5GMS Application Provider. Subsequent updates to the provisioning session are possible. Steps 5–6 are identical to those described in clause 8.1 above.
The optional sub-flow to provision an additional 5GMS AS instance may be repeated multiple times on need basis to add new capacity, to increase existing capacity for edge processing or to reallocate underused edge processing resources to other tasks. The edge processing capacity is tailored for the specific 5GMS Application Provider based on the information in the Provisioning Session. Steps 7–12 are identical to steps 11–16 described in clause 8.1 above with the following exception:.
· In step 7, based on the eligibility criteria in the edge resource template, 5GMS AF is the entity that validates if the media streaming session is eligible for requesting edge resources.
After successful discovery, the actual streaming session may start in the 5GMS Session phase. Steps 13–21 are identical to steps 19–27 described in clause 8.1 above.
NOTE:	In this call flow, the Application Client (AC) and EEC are not used to discover the 5GMS AS location. Instead, a Media Player Entry may be provided to the Media Session Handler by the 5GMS AF in the Service Access Information at M5 (step 15), or otherwise the location of the 5GMS AS is provided directly to the 5GMS-Aware Application via (out of scope) interface M8.
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