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3
Definition of terms, symbols and abbreviations

3.1
Terms

For the purposes of the present document, the terms given in 3GPP 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 3GPP TR 21.905 [1].

5G Media Streaming (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 5GMS.

NOTE 1: Functionality of the 5GMS Aware Application is outside the scope of this specification. 

NOTE 2: The 5GMS Aware Application is associated with the delivery of either a downlink or uplink related 5GMS service, and is referred to as the 5GMSd Aware Application and 5GMSu Aware Application, respectively.
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 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 1: The 5GMSu receives a Media Streamer Entry to initiate an uplink streaming session. 

NOTE 2: The 5GMSu captures the media on the provided input devices. The 5GMUS exposes some basic controls such as capture, pause, and stop to the App. 
Dynamic policy: a Dynamic PCC Rule (cf. TS 23.503[4]) for an uplink or downlink application flow during a media session. 
Egest Session: a 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 type identification: an indication of the desired policy, which is used by 5GMSd AF to select the appropriate PCF/NEF API and parameters towards 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 streamer entry: a pointer, e.g. in the form of a URL that defines an entry point of a media uplink streaming session.

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].

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 App. 
NOTE 1:
It is expected to include a Media Access Client, Media Decoders, Media rendering/presentation, and possibly also DRM Client and Metrics Collection and Reporting. The 5GMS Player's Media Access Client receives a Media Player Entry. The 5GMS player renders the media on the provided output devices, such as a display in case of video. 

NOTE 2:
The 5GMSd 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 (including 5GMSd AF and 5GMSd AS addresses), which are needed to activate the reception of a streaming session.

Service and Content Discovery: Functionality and procedures provided by the 5GMS Application Provider to the 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:
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. 
third-party player: A Third-Party Player is a part of an application and this Player uses APIs to exercise selected 5GMS Media Functions to play-back the Media content. 
NOTE:
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-in to an application, or it is downloaded with the Presentation Entry (e.g. as a JavaScript library).

third-party uplink streamer: The third-party uplink streamer is a part of an application and the application uses APIs to exercise selected 5GMSu functions to capture and stream the media content. 
NOTE:
This type of Streamer is typically implemented as downloadable software. 
3.2
Symbols

Void.

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

5GC
5G Core Network

5GMS
5G Media Streaming
5GMSd
5G Media Streaming downlink
5GMSu
5G Media Streaming uplink
5GS
5G Systems

AF
Application Function

ABR
Adaptive BitRate

AMF
Access and Mobility Function

API
Application Programming Interface

App
Application

AS
Application Server

CAPIF
Common API Framework

CDN
Content Delivery Network

DASH
Dynamic and Adaptive Streaming over HTTP
DN
Data Network

DNAI
Data Network Application Identifier

DNN
Data Network Name
DRM
Digital Rights Management

EPC
Evolved Packet Core

EPS
Evolved Packet System

EUTRAN
Evolved Universal Terrestrial Radio Access Network
FLUS
Framework for Live Uplink Streaming

GPU
Graphics Processing Unit
GSM
Global System for Mobile communication

HPLMN
Home Public Land Mobile Network
HTTP
HyperText Transfer Protocol

HTTPS
HyperText Transfer Protocol Secure

LTE
Long-Term Evolution

MBMS
Multimedia Broadcast Multicast System
MNO
Mobile Network Operator

MPD
Media Presentation Description

MSISDN
Mobile Station International Subscriber Directory Number
NA
Network Assistance

NEF
Network Exposure Function

NR
New Radio

NSMF
Network Slice Management Function
NSSAI
Network Slice Selection Assistance Information
NSSP
Network Slice Selection Policy
OAM
Operations, Administration and Maintenance
OTT
Over-The-Top

PCC
Policy and Charging Control

PCF
Policy and Charging Function
PDU
Packet Data Unit

PSS
Packet-switched Streaming Service

RAN
Radio Access Network
SBA
Service based Architecture
SLA
Service Level Agreement

TCP
Transmission Control Protocol

URL
Unique Resource Identifier

URSP
UE Route Selection Policy
4
Media Streaming General Service Architecture

4.1
Overall Media Architecture

Streaming in the context of the 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 into 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. 
The overall 5G Media Streaming Architecture is shown in figure 4.1-1.
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Figure 4.1-1: 5G Media Streaming within the 5G System

NOTE: The functions indicated by the yellow filled boxes are in scope of stage 3 specifications for 5GMS. The functions indicated by the grey boxes are defined in 5G System specifications. The functions indicated by the blue boxes are neither in scope of 5G Media Streaming nor 5G System specifications.

The 5GMS Application Provider uses 5GMS for streaming services. It provides a 5GMS Aware Application on the UE to make use of 5GMS Client and network functions using interfaces and APIs defined in 5GMS.

The architecture in Figure 4.1-1 represents the specified 5GMS functions within the 5G System (5GS) as defined in TS23.501 [2]. Three main functions are defined:

-
Media AF: An Application Function similar as defined in TS23.501 [2], clause 6.2.10, dedicated to 5G Media Streaming. 

-
Media AS: An Application Server dedicated to 5G Media Streaming.

-
5GMS Client: A UE internal function dedicated to 5G Media Streaming.

Media AF and Media AS are Data Network (DN) functions and communicate with the UE via N6 as defined in TS23.501 [2]. 

Functions in trusted DNs are trusted by the operator’s network as illustrated in Figure 4.2.3-5 of TS 23.501[2]. Therefore, AFs in trusted DNs may directly communicate with all 5G Core functions.

Functions in external DNs may only communicate with 5G Core functions via the NEF using N33. 

The present document specifies the according network architectures for 5GS. The 5GMS architecture may be applied to an EPS although such an application is not specified in the present document and is left to the discretion of deployments and implementations.

The 5G Media Services Architecture maps the overall high-level architecture shown in figure 4.1-1 to the architecture shown in figure 4.1-2.
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Figure 4.1-2: 5G Media Streaming General Architecture

The remainder of the present document specifies stage 2 aspects of the media streaming functional entities shown in the general architecture of figure 4.1-2.
This architecture specification addresses two main scenarios as concerns each individual media streaming operation:

-
Downlink streaming: The network is the origin of the media and the UE acts as the consumption device

-
Uplink streaming: The UE is the origin of the media and the network acts as the consumption entity

The functional entities and interfaces of the media streaming general architecture need to be elaborated with specificities relating to downlink and uplink streaming. For this purpose corresponding descriptions add the suffix “d” for downlink and “u” for uplink functionality as appropriate in each case.

Clause 4.2 introduces the 5G Unicast Media Downlink Streaming Architecture.

Clause 4.3 introduces the 5G Unicast Media Uplink Streaming Architecture.

4.2
5G Unicast Media Downlink Streaming Architecture

4.2.1
Standalone – Non-Roaming 

The 5GMSd Application Provider uses 5GMSd for downlink streaming services. It provides a 5GMSd Aware Application on the UE to make use of 5GMSd Client and network functions using interfaces and APIs defined in 5GMS.

The architecture in Figure 4.2.1-1 represents the specified 5GMSd functions within the 5G System (5GS) as defined in TS23.501 [2]. Three main functions are defined:

-
5GMSd AF: An Application Function similar as defined in TS23.501 [2], clause 6.2.10, dedicated to 5G Media Downlink Streaming. 

-
5GMSd AS: An Application Server dedicated to 5G Media Downlink Streaming.

-
5GMSd Client: A UE internal function dedicated to 5G Media Downlink Streaming.

5GMSd AF and 5GMSd AS are Data Network (DN) functions and communicate with the UE via N6 as defined in TS23.501 [2]. 

Functions in trusted DNs are trusted by the operator’s network as illustrated in Figure 4.2.3-5 of TS 23.501[2]. Therefore, AFs in trusted DNs may directly communicate with all 5G Core functions.

Functions in external DNs may only communicate with 5G Core functions via the NEF using N33. 

NOTE: EPS is ffs. 
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Figure 4.2.1-1: 5G Media Downlink Streaming within 5G System
NOTE: The functions indicated by the yellow filled boxes are in scope of stage 3 specifications for 5GMS. The functions indicated by the grey boxes are defined in 5G System specifications. The functions indicated by the blue boxes are neither in scope of 5G Media Streaming nor 5G System specifications.

The architecture in Figure 4.2.1-2 represents the media architecture connecting UE internal functions and related network functions.
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Figure 4.2.1-2: Media Architecture for unicast media downlink streaming
NOTE 1: The functions indicated by the yellow filled boxes are in scope of stage 3 for 5GMSd. The functions indicated by the grey boxes are defined in 5GS. The interfaces indicated by solid lines are in scope of stage 3 for 5GMSd. The interfaces indicated by dashed lines are defined in 5GS. The interfaces indicated by dotted lines are neither in scope of 5GS nor 5GMSd, but are considered as part of informative call flows. 

NOTE 2:
Red ovals indicate API provider functions. 

NOTE 3:
The 5GMSd AF may also interact with the NEF for NEF-enabled API access. However, within Release 16, only interactions with the Policy and Charging Function (PCF) are considered in 5GMS specifications.
NOTE 4:
Some information might also be exchanged via the OAM, although the OAM is not explicitly shown in the architecture.

The following functions are defined:

-
5G Media Streaming Client for downlink (5GMSd Client) on UE: Receiver of 5GMS downlink media streaming service that may be accessed through well-defined interfaces/APIs. 
-
The 5GMSd Client contains two sub-functions

-
Media Session Handler: A function on the UE that communicates with the 5GMSd AF in order to establish, control and support the delivery of a media session. The Media Session Handler exposes APIs that can be used by the 5GMSd Aware Application.

-
Media Player: A function on the UE that communicates with the 5GMSd AS in order to stream the media content and provides a service to the 5GMSd Aware Application for media playback and the Media Session Handler for media session control.
-
5GMSd Aware Application: The 5GMSd Client is typically controlled by an external media application, e.g. an App, which implements external application or content service provider specific logic and enables establishing a media session. The 5GMSd Aware Application is not defined within 5G Media Streaming specifications, but the function makes use of 5GMSd Client and network functions using interfaces and APIs defined in 5GMSd. 

-
5GMSd AS: An Application Server which hosts 5G media functions. Note that there may be different realizations of 5GMSd AS's, for example a Content Delivery Network (CDN).

-
5GMS Application Provider: External application or content specific media functionality, e.g., media creation, encoding and formatting that uses 5GMSd to stream media to 5GMSd Aware applications. 

-
5GMSd AF: provides various control functions to the Media Session Handler on the UE and/or to 5GMS Application Provider. It may relay or initiate a request for different Policy or Charging Function (PCF) treatment or interact with other network functions.

NOTE 5:
There may be multiple 5GMSd AFs residing within the Trusted Media Functions entity each exposing one or more APIs.
The following interfaces are defined for 5G Media Downlink Streaming:

-
M1d (5GMSd Provisioning API): External API, exposed by the 5GMSd AF to provision the usage of the 5G Media Streaming System and to obtain feedback.
-
M2d (5GMSd Ingest API): Optional External API exposed by the 5GMSd AS used when the Media AS in the trusted DN is selected to host content for the streaming service. 
-
M3d: (Internal and NOT SPECIFIED): Internal API used to exchange information for content hosting on a 5GMSd AS within the trusted DN.

-
M4d (Media Streaming APIs): APIs exposed by a 5GMSd AS to the Media Player to stream media content.  

-
M5d (Media Session Handling API): APIs exposed by a Media AF to the Media Session Handler for media session handling, control and assistance that also include appropriate security mechanisms e.g. authorization and authentication.
-
M6d (UE Media Session Handling APIs): APIs exposed by a Media Session Handler to the 5GMSd Media Session Handler for client-internal communication and 5GMSd Aware Application to make use of 5GMS functions.

-
M7d (UE Media Player APIs): APIs exposed by a Media Player to the 5GMSd Aware Application and Media Session Handler to make use of the Media Player.

-
M8d: (Application API): application interface, which is used for information exchange between the 5GMSd Aware application and the 5GMSd Application Provider, for example to provide service access information to the application. This API is external to the 5G System and not specified by 5GMS.
NOTE 6:
Non-Standalone, Roaming, Non-3GPP Access and EPC-5GC interworking aspects are FFS.

The following subfunctions are identified as a part of a more detailed breakdown of the 5GMSd AS for stage 3 specifications:

-
Adaptive Bit Rate (ABR) Encoder, Encryption and Encapsulator

-
Manifest (e.g. MPD) Generator and Segment (e.g. DASH) Packager

-
Origin Server

-
CDN Server (e.g. Edge Servers) 

-
DRM Server (e.g. DRM License Server) 

-
Service Directory

-
Content Guide Server

-
Replacement content server (e.g. Ad content server)
-
Manifest Proxy, i.e. MPD modification server

-
App Server

-
Session Management Server
5GMSd UE Media function breakdown is provided in clause 4.2.2.

4.2.2
UE 5GMSd Functions

The UE may include many detailed subfunctions that can be used individually or controlled individually by the 5GMSd-Aware application. This clause breaks down several relevant identified sub-functions for which stage-3 specification is available.

The 5GMSd Aware Application itself may include many functions that are not provided by the 5GMSd client or the 5G UE. Examples include service and content discovery, notifications, social network integration, etc. The 5GMSd Aware application may also include functions that are equivalent to ones provided by the 5GMSd client and may only use a subset of the 5GMSd client functions. The 5GMSd Aware Application may act based on user input or may for example also receive remote control commands from the 5GMSd Aware Application Provider through M8d.
With respect to Media Player functions, Figure 4.2.2-1 shows more detailed functional components of a UE for media player functions to access the 5GMSd Media AS. 
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Figure 4.2.2-1: UE 5G Media Downlink Streaming Functions (Media Player centric)

The following subfunctions are identified as part of a more detailed breakdown of the Media Player Function:

-
Media Access Client: Accesses Media Content such as DASH-formatted Media Segments.
- 
Media Decapsulation: Extracts the elementary media streams for decoding and provides media system related functions such as time synchronization, capability signalling, accessibility signalling, etc.
-
DRM Client (optional): when present, DRM client might or might not be a part of Media player. It provides a content protection mechanism with its unique key management and key delivery system, authentication/authorization, policy enforcement and entitlement check. DRM client is not defined within 5G Media Streaming specifications.
- 
Media Decryption (optional): when present, media decryption is responsible to decrypt the media samples using the keys provided in the DRM license, and further passing to the media decoder to enable playback of encrypted media. The media decryption and media decoding could be implemented on general-purpose processor in software or hardware, or for more secured and robust architecture, the decryption, decoding and rendering could be implemented on the hardware on secure processors.

-
Media Decoders: Decodes the media like audio or video.
-
Media Rendering / Presentation: Presents the media using an appropriate output device and enables possible interaction with the media.
-


With respect to the Media Session Handler, Figure 4.2.2-2 shows more detailed functional components of a UE to access the 5GMSd AF.
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Figure 4.2.2-2: UE 5G Media Streaming Functions (Control-Centric)

NOTE 1:
SBA refers to principles of 5G Service based Architecture (SBA) realizations of control transactions.

NOTE 2:
The yellow color indicate here that the 3GPP has created specifications for the function.
NOTE 3:
A UE is a logical device which may correspond to the tethering of multiple physical devices or other types of realizations.

The following subfunctions are identified as part of a more detailed breakdown of Media Session Handler:

-
Media Session Handler Core: Realization of a "session" concept for media communications, spanning optionally over multiple stateless sessions. May optionally interact with network-based 5GMSd AFs.

-
Metrics collection and reporting: executes the collection and reporting of metrics.

-
Consumption reporting: reports to a 5GMSd AF about the currently consumed media within the available presentation, about the UE capabilities and about the environment of the media session for potential transport optimizations by the network or consumption report analysis.
-
Associated Delivery Procedures: Functionalities provided by the 5GMSd client to support the application in the delivery of the media presentations, such as location filtering

-
Network Assistance: assisting functions provided to the 5GMSd Client and Media Player

NOTE 4:
Based on such a decomposition, additional interfaces and APIs may exist in inside the UE.
-
Media Control Interface(s) to configure and interact with the different UE media functions.

-
Media Control Interface for media session management.

-
Control interface for metrics collection and reporting.
-
Decoded media samples are handed over to the media renderer.

-
Decrypted, compressed media samples are handed over to a trusted media decoder.

-
In case of encryption, the encrypted, compressed media samples are handed over to the DRM Client.

NOTE 5:
Non-Standalone, Roaming, Non-3GPP Access and EPC-5GC interworking aspects are FFS.
4.2.3
Service Access Information

The Service Access Information is the set of parameters and addresses, which are needed by the 5GMSd Client to activate the reception of a downlink streaming session. 

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.  The Service Access Information contains at least the baseline information. Additional information is added, depending on offered features.

Table 4.2.3-1: Parameters of baseline service access information
	Parameters
	Description

	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.

	URL signing information
	….

	5GMSd Application Service Configuration Id

	Unique identification of the M1d Provisioning Session


When consumption reporting is activated, then the parameters from Table 4.2.3-2 are present.

Table 4.2.3-2: Parameters for consumption reporting configuration 
	Parameters
	Description

	Report interval
	Identify the interval when the consumption report messages are sent by the 5GMS Media Session Handler.

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

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


Table 4.2.3-3: Parameters for dynamic policy invocation configuration
	Parameters
	Description

	Server address
	A list of 5GMSd AF addresses which offer the APIs for dynamic policy invocation sent by the 5GMS Media Session Handler.
 (Opaque URL, following the 5GMSA URL format)

	5GMSA Provider Id
	5GMSA Provider Id, which should be used for this application (only present, when the value is not hard-coded into the application).

	Policy type indications
	A list of policy type indication values, which the 5GMSd Client is authorized to use. 


Table 4.2.3-4: Parameters for metrics configuration
	Parameters
	Description

	Server address
	A list of 5GMSd AF addresses to which metric reports shall be sent.

	DNN
	The DNN which shall be used when sending metrics report. If not specified, the default APN shall be used.

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

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

	Streaming source filter
	A list of URL patterns for which metrics reporting shall be done. If not specified, reporting shall be done for all sessions. 

	Metrics
	A list of metrics which shall be reported. 


Table 4.2.3-5: Parameters for Network Assistance configuration
FFS.

**** Next Change****

5.3
Provisioning Session for Media Streaming
The present clause describes the procedure to provision the features using the 5GMS System. The 5GMS Application provider.
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Figure 5.3-1: High Level Procedure for provisioning the 5GMS System for downlink streaming sessions

Steps 

1.
The 5GMSd Application Provider discovers the address (URL) of the 5GMSd AF for Session Provisioning. The address maybe be the result of a manual SLA negotiation procedure or a self-on-boarding procedure.

2.
The 5GMSd Application Provider authenticates itself with the system.

3.
The 5GMSd Application Provider creates a provisioning session for a Downlink Streaming Session, providing its 5GMSd Application Provider ID as input. 5GMSd Application Provider queries the capabilities and authorized features.

4. 
The 5GMSd Application Provider provisions the unicast downlink streaming session. A set of authorized features are activated, such as QoE Reporting, Consumption Reporting, Dynamic Policy, Network Assistance and Content Hosting
. When Content Hosting is offered and selected, the 5GMS Application provider selects the ingest format. 
When Dynamic Policy is offered and selected, the 5GMS Application provider selects a set of policies, which can be invoked for the unicast downlink streaming session. The UE becomes aware about the selected policies in form of a list of valid policy type indications.
When Consumption Reporting is offered and selected, the 5GMS Application provides provider input on the desired reporting interval. When the 5GMSd Application Provider delegated the service access information handling to the 5GMS System, then also location reporting is selected or de-selected. 
When QoE reporting is offered and selected, the 5GMS Application provider provides configuration input on the QoE post processing. When the 5GMSd Application Provider delegated the service access information handling to the 5GMS System, then more detailed QoE reporting is configured.

5.
When content hosting is desired, the 5GMSd AF interacts with the 5GMSd AS to allocate resources and receive the address for 5GMSd AS (M2d address). The 5GMSd AF selects the desired ingest format.

6.
The 5GMSd AF compiles the service access information. The Service Access Information contain access details and options such as 5GMSd Application Configuration Id, M5d (Media Session Handling) Addresses for Consumption Reporting, QoE Reporting, Dynamic policy, Network Assistance, etc. When content hosting is provisioned, then also M4d (Media Streaming) information such as the DASH MPD is included.

7.
The 5GMSd AF provides the results to the 5GMSd Application Provider. 

- When the 5GMSd Application provider selected the full service access information, then the results are provided in form or addresses and configurations for M2d (Ingest), M5d (Media Session Handling) and M4d (Media Streaming).
- When the 5GMSd Application Provider delegated the service access information handling to the 5GMS System, then a reference to the service access information (e.g. an URL) is provided. The Media Session Handler fetches the full service access information later from the 5GMSd AF.

8.
The 5GMSd Application provider can start ingesting content, using the M2d API address. In case of progressive download or on-demand DASH Sessions, the 5GMSd Application provider uploads the content assets. In case of Live DASH streaming sessions, the content provider starts ingesting the live content.
9.
The 5GMSd Application Provider executes Service Announcement and updates the UEs.

Optional

10.
The 5GMSd Application Provider may update the provisioning session.

According Provisioning

11.
The 5GMSd AF may send event related or periodic notifications to the 5GMS Application Provider.

According to Schedule or upon request

12. 
The 5GMSd Application Provider may manually terminate the Provisioning Session (at any time). All associated resources are released. Content may be removed from the 5GMSd AS. The 5GMSd Provider may configure a schedule for Provisioning Session termination.

13.
The 5GMSd AF sends a notification upon Provisioning Session terminations.
The 5GMSd AF may request the creation or reuse of one or more network slices for the distribution of the content of the provisioned session. 

If more than one network slices are provisioned for the distribution of the content of a session, the list of allowed S-NSSAIs shall be conveyed to the target UEs (e.g. through URSP or through M5d or M8d). 

NOTE: The 5GMSd AS(s) serving the content are only accessible through the DNN(s) used by the network slice(s) provisioned for the distribution of that content.
**** Next Change ****
5.6
Consumption reporting
5.6.1
Consumption reporting procedures
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Figure 5.6-1: Consumption reporting
Steps:

The first phase is the initialisation phase:
1: The App is started.

2: A media content item is selected. 

3: The App triggers the Media Session Handler to start playback. The media player entry is provided.

4: The 5GMSd AF initializes the parameters for the consumption reporting configuration (e.g. frequency).

5: The Media Session Handler triggers the consumption reporting.

6: The Media Session Handler starts the 5GMS Player with the Entry URL.

The second phase is media playback:
The user preferences may be changed:

7: The App selects/changes the user preferences. 

8: The 5GMS Player transmits user preferences to the consumption reporting.

When Media is playing, the consumption reporting parameters may be updated.
9:The 5GMSd AF updates the parameters for the consumption reporting.

10: The Media Session Handler triggers an update to the Consumption reporting. 

When Media is playing

11: The 5GMS player regularly accesses to the media content.

12: In case of changes to the consumed media properties, the 5GMS Player transmits the changes to the consumption reporting function.

13: The consumption reporting regularly sends report(s) to the 5GMSd AF.

The last phase is to stop the media:
14: The App triggers the Media Session Handler to stop the video.
15: The Media Session Handler stops the Consumption reporting.
16: The consumption reporting may send the last report(s) to the 5GMSd AF.
17: The Media Session Handler stops the 5GMS player.
5.6.2
Consumption reporting parameters



	
	

	
	

	
	

	
	


Table 5.6.2-2 describes the parameters used in steps 12 or 15 of clause 5.6.1.

Table 5.6.2-2: Consumption reporting parameters 
	Parameters
	Description

	Media player entry pointer
	Identify the Media player entry. In case of DASH, the media player entry pointer can be a URL of the MPD.

	Consumption reporting client ID
	Identify the identifier of the UE that consumes the data. [The value of this identifier should be global unique ID such as MSISDN]



	Location
	Identify the UE location. This parameter is only used when the location reporting is enabled for the UE or for the Downlink Streaming session with a condition that the UE allows to share its location within operator’s trust domain. [The value of this value should be Cell ID] 

	Media consumed
	Identify the media consumed. In case of DASH, the AdaptationSet@id may be used.

	Start time
	Define the time when the consumption starts.

	Duration
	Define the duration of the consumption of the media consumed.


5.7
Establish a Unicast Media Downlink Streaming Session with 5GMSd AF interactions for dynamic policy updates

5.7.1
General

This clause describes the establishment of a unicast media downlink streaming session with 5GMSdAF interactions for dynamic policy update, as described in Steps 4 to 8 of Clause 5.1. The dynamic policy API allows separate handling of application flows within the same PDU Session. The Media Session Handler provides a Policy type indication together with a Flow Description, when requesting a dynamic policy. An example Policy type indication value is “background_data”.

The Media Session Handler provides needed information to the 5GMSd AF, so that the 5GMSd AF can trigger a dynamic PCC rule update using the NEF. The 5GMSd AF may trigger for example the AF session with required QoS procedure (See TS 23.502 [3], Clause 4.15.6.6) for updating QoS related dynamic PCC rules. For changing charging related rules, the 5GMSd AF may trigger the Change the chargeable party during the session procedure (See TS 23.502 [3], Clause 4.15.6.5).  
5.7.2
Progressive Download of On-Demand Content

This procedure describes the establishment of a unicast media downlink streaming session with 5GMSd AF interactions to dynamic policy updates. A streaming session may use 3GP File Format (Progressive Download), 3GP Time Text or other (potentially non-3GPP defined) formats.
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Figure 5.7-1: High Level Procedure for progressive download for on-demand media

Prerequisite: 

-
The 5GMSd Application Provider has provisioned the 5G Media Streaming system and has setup content ingest.

-
The 5GMSd Aware Application has received the service announcement from the 5GMSd Application Provider 

- 
The service announcement information contains detailed information for the policy related interactions. Specifically, the information includes URLs for the 5GMSd AF, an identifier of the 5GMS Application Service Configuration and a list of authorized Policy Type indications for that specific application.
-
The 5GMSd Application Provider has agreed an SLA with the operator defining the possible QoS levels and their charging rates (See TS 23.503, Clause 6.1.3.22). The PCF is configured with the corresponding QoS parameters and charging information. 

Steps:

1: The 5GMSd Aware Application triggers the Service Announcement and Content Discovery procedure. 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. The configuration parameters are listed in Table 5.7.4-1

The Service and Content Discovery procedure only involves the App and the external Application Server and hence is out of scope of the present document.

2: A Media Player Entry is selected.

3: The 5GMSd Aware Application triggers the Media Session handler to start the playback. The media player entry is provided to the Media Session handler. 

4: When the 5GMS Aware Application has received 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
5: The Media Session Handler triggers the 5GMS Player to start the session.

6: The Media Player establishes the transport session, e.g. the TCP connection.
7: The MediaPlayer notifies the Media Session Handler about the Flow description(s) (in [3]), e.g. the 5-Tuple.

8: The media session handler establishes a media session with the 5GMSd AF. The Media Session Handler creates an application instances for the media session. The Media Session Handler provides the 5GMS Application Service Configuration Id (and optionally additional authentication information) to relate the application instance to authorized features (see Table 5.7.4-1). The Media AF provides a “3gpp-dynamicpolicies/v1/{random}” in response (only dones once for the application)
9:
The Media Session Handler requests to apply a dynamic policy to the media session using the Dynamic Policy Sessions Resource (3gpp-dynamicpolicies/v1/{random}/) . The request includes at least the Flow description(s) and the Policy Type indication (see Table 5.7.4-1), which should be applied to the described transport session. The 5GMSd AF uses the Policy Type indication to derive the related procedure and to identify the related network function. 

10: This step applies when the 5GMSd AF resides in the trusted data network. Depending on the Policy type indication, the step is executed: 

- When the Policy type indication relates to QoS, the 5GMSd AF may either directly interact with the PCF or may use a NEF service

- when directly interacting with the PCF, the 5GMSd AF uses the Npcf_PolicyAuthorization Service as defined in TS 23.502, Clause 5.2.5.3). 

- when interacting via the NEF with the PCF, continue with step 11. 


- When the Policy type indication relates to a different charging scheme, the 5GMSd AF may either directly interact with the PCF or may use a NEF service

- when directly interacting with the PCF, the 5GMSd AF uses the Npcf_PolicyAuthorization Service as defined in TS 23.502, Clause 5.2.5.3). 

- when interacting via the NEF with the PCF, continue at step 11.

11: This step applies when the 5GMSd AF resides in the external data network. Depending on the Policy type indication, the step is executed:

- When the Policy type indication relates to QoS, the 5GMSd AF may use the Nnef_AFsessionWithQoS service as defined in TS 23.502, Clause 5.2.6.9. The complete call flow is described in TS 23.502, Clause 4.15.6.6.

- When the Policy type indication relates to a different charging scheme, the 5GMSd AF may use the Nnef_ChargeableParty service as defined in TS 23.502, Clause 5.2.6.8. The complete call flow is described in TS 23.502, Clause 4.15.6.4 and Clause 4.15.6.5. provides the 5GMSA Provider Id (AF Identifier), Flow description (as provided by the Media Session Handler in Step 9), Sponsor Information (values, based on SLA negotiation), Background Data Transfer Reference ID.

11: The Media Player sends the request for the progressive download content.

12:
The Media Session Handler queries the status of the dynamic policy invocation. The response contains status information (policy accepted, rejected, etc) and information on policy enforcement .

13: The Media Session Handler notifies the Media Player according to the response from the 5GMSd AF (See Table 5.6.4-2).

14: The Media Player receives the initialization information of the progressive download content. The initialization information contains configuration parameters for reception of the media, and optionally also DRM information. 
15: The Media Player configures the rendering pipeline for media playback.

16: The Media Player notifies the media session handler, providing the transport session information and some media content related information.

17: Optional: Media Player acquires a DRM License from an External AS.

18: The Media Player receives media content and puts it into the rendering pipeline. 

19: The Media Player continuously receives and plays back the media content.

5.7.3
DASH Streaming

It is assumed here that the key information to initialize the media decoding and rendering pipeline is present in the Media Player Entry (or referenced by the Media Player Entry). The intention is to provide the client with information to setup the media decoding and rendering pipeline in such a way that no pipeline reset is needed during the session. Implementations need to consider that parts of the information are provided with the initialization segments. 

It is assumed that the client is enabled to use the same media decoding and rendering pipeline during the session.
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Figure 5.7-2: High Level Procedure for DASH content

Prerequisite: 

-
The 5GMSd Application Provider has provisioned the 5G Media Streaming system and has setup content ingest.

-
The 5GMSd Aware Application has received the service announcement from the 5GMSd Application Provider.

-
The service announcement information contains detailed information for the policy related interactions. Specifically, the information includes URLs for the 5GMSd AF, an identifier of the 5GMSd Application Provider Service Configuration  and a list of authorized Policy Type indications for that specific application.
-
The 5GMSd Application Provider has agreed an SLA with the operator defining the possible QoS levels and their charging rates (See TS 23.503, Clause 6.1.3.22). The PCF is configured with the corresponding QoS parameters and charging information.

Steps:

1: The 5GMSd Aware Application triggers the Service Announcement and Content Discovery procedure. The Content Discovery procedure only involves the App 5GMSd aware Application and the external Application 5GMSd Application ProviderServer. 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. The configuration parameters are listed in Table 5.7.4-1.
2: A media content item is selected.

3: The 5GMSd Aware Application triggers the Media Session handler to start media playback. The Media Player Entry is provided to the Media Session handler.

4: When the 5GMS Aware Application has received 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
5: The Media Session Handler triggers the MediaPlayer to start the session.

6: The Media Player establishes the transport session for acquiring the MPD referenced by the Media Player Entry.

7: The MediaPlayer requests the MPD
8: The media access client receives the MPD 

9: The MediaPlayer processes the MPD. It determines for example the number of needed transport sessions for media acquisition. The 5GMS Player should be able to use the MPD information to initialize the media pipelines for each media stream. The MPD should also contain information to start the DRM client initialization, when DRM is used.
10: The MediaPlayer notifies the media session handler about the MPD. The notification may contain parameters from the MPD
11: The Media Session handler establishes session with the 5GMSd AF. The Media Session Handler creates an application instances for the media session. The Media Session Handler provides the 5GMS Application Provider Service Configuration Id (and optionally additional authentication information) to relate the application instance to authorized features (see Table 5.7.4-1) .
12: Optional: the Media Player acquires the necessary DRM information, for example a DRM License.

13: The Media Player configures the media rendering pipeline.

14: The Media Player establishes the necessary transport sessions for the content. For example, the media access client may establish one transport session for each media component (audio, video, etc) and possibly additional transport sessions for other media representations.

15: The media session handler is notified about the established transport sessions for the content by providing the description of the application flows e.g. 5-Tuples.

16:
The Media Session Handler requests to apply a dynamic policy to the media session. The request includes at least the Flow description(s)  and the Policy Type indication (see Table 5.7.4-1), which should be applied to the described transport session. The 5GMSd AF uses the Policy Type indication to derive the related procedure and to identify the related network function. 

17: This step applies when the 5GMSd AF resides in the trusted data network. Depending on the Policy type indication, the step is executed: 

- When the Policy type indication relates to QoS, the 5GMSd AF may either directly interact with the PCF or may use a NEF service

- when directly interacting with the PCF, the 5GMSd AF uses the Npcf_PolicyAuthorization Service as defined in TS 23.502, Clause 5.2.5.3). 

- when interacting via the NEF with the PCF, continue at step 18. 


- When the Policy type indication relates to a different charging scheme, the 5GMSd AF may either directly interact with the PCF or may use a NEF service

- when directly interacting with the PCF, the 5GMSd AF uses the Npcf_PolicyAuthorization Service as defined in TS 23.502, Clause 5.2.5.3). 

- when interacting via the NEF with the PCF, continue at step 18..

18: This step applies when the 5GMSd AF resides in the external data network. Depending on the Policy type indication, the step is executed:

- When the Policy type indication relates to QoS, the 5GMSd AF may use the Nnef_AFsessionWithQoS service as defined in TS 23.502, Clause 5.2.6.9. The complete call flow is described in TS 23.502, Clause 4.15.6.6.

- When the Policy type indication relates to a different charging scheme, the 5GMSd AF may use the Nnef_ChargeableParty service as defined in TS 23.502, Clause 5.2.6.8. The complete call flow is described in TS 23.502, Clause 4.15.6.4 and Clause 4.15.6.5. provides the 5GMSA Provider Id (AF Identifier), Flow description (as provided by the Media Session Handler in Step 9), Sponsor Information (values, based on SLA negotiation), Background Data Transfer Reference ID.


19: The Media Session Handler queries the status of the dynamic policy invocation. The response contains status information (policy accepted, rejected, etc) and information on policy enforcement. 

20: The Media Session Handler updates the configuration of the Media Player according to the response from the 5GMSd AF (See Table 5.6.4-2).

21: The Media Player requests initialization information. The 5GMSP repeats this step for each required initialization segment.

22: The Media Player receives the initialization information.

23: The Media Player requests media segments according to the MPD.

24: the Media Player receives media segments and puts the information into the according media rendering pipeline.

25: Previous steps are repeated according to the MPD information.

5.7.4
Parameters for dynamic policy invocation configuration

	
	

	
	

	
	

	
	


Table 5.7.4-2: Status information dynamic policy 
	Parameters
	Description

	Status
	Status of a dynamic policy. A dynamic policy have the status granted or rejected. The status of the policy may change while the streaming session is active.

	Policy Enforcement
	Information around the policy enforcement system.


End of CR 
�The reference to the M1d Provisioning Session might be beneficial for other services as well.


�The ASPID is encoded in the URL


�Each of this feature result in a different sub-resource on M1d.


�Not related to dynamic policy, but added due to sake of completeness


�Does a DASH Player consider the AF feedback or is enforcement required?





Example QoS: Does the DASH player change rate adaptation, when a QoS bearer support is granted?





Example Bing-On (max quality /bitrate): Does the DASH Player stay below a certain max quality / representation, when bing-on policy is active? When not, there MUST be a shaper in the path, to control the player.
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5GMSd Client
5GMSd
5GS
External
M8d
Media Player
Media Session Handler
M1d
M2d
M3d
M4d
M5d
M6d
M7d
M7d
Exposed API
5GMSd Scope
5GS Scope
Out of scope
M6d



UE
5GMSd Client
Media Session Handler
DN
5GMSd  AS
5GMSd Application Provider
PCF
NEF
5GMSd AF
N33
N5
M8d
Media Player
M1d
M2d
M3d
M4d
M7d
M6d
5GMSd Aware Application
Network Assistance and QoS
Consumption Reporting
Metrics Reporting
Associated Delivery Procedures

Core Functions





M5d
M6d
M7d



External DN
Media AS
Uu
5GMS Application Provider
PCF
NEF
Media AF
Trusted DN
Media AS
Media AF
N33
N5
N33
RAN
UPF
N3
N6
N6
UE
5GMS Aware Application
5GMS Client
5GMS
5G System
External



