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Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: _Toc2682998]
1	Scope
The present document specifies the 5G Media Streaming (5GMS) architecture. The 5GMS supported services include MNO and 3rd party Media Downlink Streaming Services, and MNO and 3rd party Media Uplink Streaming Services. The 5GMS supports related network and UE functions and APIs, backwards compatible functions for EUTRAN deployments (with and without MBMS) and 5G specific features.
NOTE:	Support of 5G Media streaming over MBMS with 5GC is not considered in the current version of this specification.
The 5GMS architecture is functionally divided into independent components enabling different deployments with various degrees of integration between 5G MNOs and Content Providers. It is specified as a set of extensions to TS 23.501 "System Architecture for the 5G System".
[bookmark: _Toc2682999]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.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System architecture for the 5G System (5GS)".
[3]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[4]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[bookmark: _Toc2683000]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc2683001]3.1	Terms
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]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 Client (5GMS Client): Device-side function that includes at least a 5G Media Streaming Player and a Media Session Handler.
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.
Presentation Entry: a document or a pointer to a document that defines an application presentation e.g. an HTML5 page as defined in e.g. TS 26.307.
5G Media Streaming Player (5GMS Player) Device-side function that includes at least:  a Media Acces Client, Media Decoders, Media rendering/presentation, and may include DRM Client and Metrics Collection and Reporting. The 5GMS Player’s Media Access Client receives a Media Player Entry. The 5GMS Player exposes some basic controls such as play, pause, seek, stop to the App via MC1. The 5GMS player renders the media on the provided output devices, such as a surface tablet or a touchscreen-capable PC in case of video. Note that it the 5GMS Player is like functionally similar to a TS 26.247 3GP-DASH Player.	Comment by CLo: 26.247 defines a ‘3GP-DASH client’, not a ‘3GP-DASH player’. As described here the 5GMS Player contains more functionality than a DASH client. 
Third-Party Player: The A Third-Party Player is a part of the an application and the this Player uses MU1, MU2 and MU3 APIs to exercise selected 5GMS Media Functions to play-back the Media content. Note that such APIs are for example defined in TS 26.307 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).
	Note: a.k.a. Type-3 player in other contexts.
Media Streamer Entry: a pointer, e.g., in the form of  a URL that defines an entry point of a media uplink streaming session.
5G Media Uplink Streamer (5GMUS) includes at least:  a Media Upstream Client, Media Encoder(s), Media CapturingCapturer(s) and may include Media Configuration, Remote Control, and Assistance HandlersHandling functions. The 5GMUS receives a Media Streamer Entry to initiate an uplink streaming session. The 5GMUS captures the media on the provided input devices. The 5GMUS exposes some basic controls such as capture, pause, and stop etc. to the App. via MUC1 and MUC2. 
[bookmark: _Hlk5810991]Third-Party Uplink Streamer: The Third-Party Uplink Streamer is a part of the an application and the application uses MF1, MF2 and MUC2 APIs to exercise selected 5GMUS functions to capture and stream the media content. This type of Streamer is typically implemented asa downloaded downloadable softwarecomponent. 

[bookmark: _Toc2683002]3.2	Symbols
Void.
[bookmark: _Toc2683003]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
5GS	5G Systems
AF	Application Function
ABR	Adaptive BitRate
API	Application Programming Interface
App	Application
AS	Application Server
CDN	Content Delivery Network
DASH	Dynamic and Adaptive Streaming over HTTP
DRM	Digital Rights Management
GPU	Graphics Processing Unit
MNO	Mobile Network Operator
MPD	Media Presentation Description
NA	Network Assistance
NR	New Radio
NEF	Network Exposure Function
PCF	Policy and Charging Function
QoE	Quality of Experience
SBA	Service based Architecture
[bookmark: _Toc2683004]4	Media Streaming General Service Architecture
[bookmark: _Toc2683005]4.1	Overall Media Architecture
Streaming in the context of the specification is defined as the delivery of time-continous media as the predominant media. Streaming points to the fact that the media is predominantly sent only into a single direction and hence, latency is not determined by conversational service requirements.
This specification addresses two dominant use cases:
· 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,
Clause 4.2 introduces the 5G Unicast Media Downlink Streaming Architecture.
Clause 4.3 introduces the 5G Unicast Media Uplink Streaming Architecture.
Editor's note: Overall media streaming architecture including uplink and downlink.
[bookmark: _Toc2683006]4.2	5G Unicast Media Downlink Streaming Architecture
[bookmark: _Toc2683007]4.2.1	Standalone – Non-Roaming 
This architecture represents the media architecture between connecting UE internal functions and related infrastructure functions. The next sub-clauses depict the according network architectures for EPC and 5GC. 
[image: ]
Figure 4.2.1-1: Media Architecture for unicast media downlink streaming
NOTE 1: The functions indicated by the yellow filled boxes are in scope of stage 3 specifications for 5GMS. The interfaces indicated by the red lines are in scope of stage 3 for 5GMS specifications.. The stage 2 and 3 for the interfaced indicated in green lines are specified elsewhere and 5GMS stage 3 may include usage guidelines. The interfaces indicated with black lines are not in scope of 5GMS stage 3, but are considered as part of informative call flows.. 	Comment by CLo: I don’t think we can refer to colored text or graphics in 3GPP specs (?) Perhaps change to hatched line boxes or the like.	Comment by CLo: Ditto as above	Comment by CLo: Ditto as above
NOTE 2: 	Red ovals indicates API provider functions. 	Comment by CLo: Ditto

NOTE 3:	The Media AF may also interact with the NEF for NEF- providedenabled API access. However, within Release 16, only interactions with the Policy and Charging Function (PCF) is are considered in 5GMS specifications.
The following Editor's note: The interface between Media AF and Media AS may be in scope of SA4
Ffunctions are defined:
-	5G Media Player Functions (Trusted) on UE: Receiver of the a unicast downlink media streaming service that are specified in 3GPP and may be accessed through well-defined interfaces/APIs. 
Editor's note: It might be good to break down the 5G Media Functions into more subfunctions
-	(UE-resident) External Media Functions (e.g. an App): A The 5G Media Functions component on ain the UE is typically controlled by the External Media Functions component, e.g., an App, which is implementings the external application or content service provider desired behaviourspecific logic. The App is not defined within 5G Media Streaming. 
- 	Media AS: An Application Server, which hosts 5G media functions. Note,  that there may be different realizations of Media AS’es.
-	(Network-resident) External Media Functions: Functions that are part of the Media Service, but not part of the 5G Media Service. For example, functions related to Media Creation. 	Comment by CLo: Need a better definition! Perhaps something like:

“External application or content service specific media functionality, e.g.,, media creation, encoding and formatting.”
-	Media AF (e.g. Network Assistance (NA) Application Function (AF)): A Media AF provides different control functions to 5G Media Functions on the UE. It may relay or/ trigger initiate a request for different Policy or Charging Functionprinciples (PCF) treatment or to interact with other types of network functions.
-	Media Control Plane and Media User Plane API functions: APIs which provided forenable the exposure or control of exposing media services to external External media Media functionsFunctions in the UE or in the network.
NOTE: 	There may be several multiple Media AFs among residing within the Trusted Media Functions entity.
The following subfunctions are identified as as part of a more detailed breakdown of the Trusted Media Functions entity. 
-	Adaptive Bit Rate (ABR)R 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) 
-	Metrics Server
-	Service Directory
-	Content Guide Server
-	Ad or Replacement content server (e.g. Ad content server)
-	MPD Manifest Proxy, i.e. MPD modification server 
The following additional functions may be relevant:
-	App Server
-	Session Management Server
The following subfunctions are identified as more detailed breakdown of the UE- based Trusted Media Functions:
-	Application
-	DASH access client
-	Manifest and Segment Parser
-	Decryptor and DRM client
-	Media Decoders for audio, video, media
-	Renderer (Display, GPU, Audio Rendering, etc.)
-	Metrics Collector
[bookmark: _Toc2683008]4.2.2	UE Media Functions
Figure 4.2.2-1 shows the functional components of a UE to access network-based media functions. 



[image: ]
Figure 4.2.2-1: UE 5G Media Streaming Functions
NOTE 1: 	SBA refers to principles of 5G Service based Architecture (SBA) realizations of control transactions.
NOTE 2: 	The white color indicate here that the 3GPP has created specifications for the function.	Comment by CLo: Should not refer to colored text or graphics in 3GPP specs
NOTE 3: 	A UE is a logical device, allowing which may correspond to the for tethering of multiple physical devices or other types of realizations.

The following subfunctions are identified as part of a more detailed breakdown of the UE based Trusted Media Functions:
-	Operator App or Third-party App: Application that uses APIs to access media services.
-	Media Access Client: Accesses Media Content e.gsuch as. DASH- Fformatted Media segmentsSegments.
-	DRM Client (Optional): When present, the DRM client realizes the content protection related policies of its associated DRM system.
-	Media Decoders: Decodes the media like audio or video
-	Media Rendering / Presentation: Renders the media using an appropriate output device.
-	Media Session Handler: Realizes Realization of a “session” concept for media communications, spanning optionally over multiple stateless sessions. May optionally interact with network-based Media AFs.
-	Metrics collection and reporting: executes metrics the collection and reporting of metrics such as QoE, interactive consumption, etc..
- 	Consumption reporting: It reports to an AF about the currently consumed media within the available presentation and about may include information onthe UE capabilities and the environment of the media session for potential transport optimizations by the network.

Interfaces:
NOTE 4: 	The following device internal APIs may exist inside the UE.
· MC1: Media Control Interface(s) to configure and interact with the different UE media functions.
· MC2: Media Control Interface for media session management.
· MC3: Control interface for metrics collection and reporting
· MU1: Decoded media samples are handed over to the media renderer.
· MU2: Decrypted, compressed media samples are handed over to a trusted media decoder.
· MU3: In case of encryption, the encrypted, compressed media samples are handed over to the DRM Client.


Editor's Note: Roaming, Non-3GPP Access and EPC-5GC interworking aspects are TBD

[
 Editor's Note: The text in square brackets is not agreed.

[bookmark: _Toc2683009]4.2.3	Non-Standalone LTE NR Dual Connectivity for Unicast Distribution
Editor's Note: The new RAN architecture separates between single Connectivity and dual connectivity according to http://www.3gpp.org/news-events/3gpp-news/1929-nsa_nr_5g. Options 3 and 3a is based on EPC and the other options on NGC (aka 5GC)
Editor's Note: The SA2 architectures should be referenced. 
Editor's Note: The O&M path for QoE is defined in TS 28.404, 28.405 and 28.406 

[image: ]
Figure 4.2.3-1: Network Architecture for Unicast Media Downlink Streaming with LTE NR Dual Connectivity
NOTE 1: 	Rx is the reference point towards between an AF and the PCRF. T8 is the reference point towards between an AS/AF and the SCEF. 
NOTE 2: 	The figureFigure 4.2.3-1 depicts an untrusted Application Function (AF), which is located outside of EPC. 	Comment by CLo: I don’t think this description accurately represents the diagram. According to SA2 specs, an untrusted AF must interact with the SCEF to access the PCRF, whereas as the figure shows, it appears also possible for the AF to directly access the PCRF via Rx. 
NOTE 3: 	The QoE reports in EPC may be forwarded via RRC to an eNB, which forwards the reports via O&M to the QoE Reporting server.
[bookmark: _Toc2683010]4.2.4	NR Single Connectivity for Unicast Distribution
[image: ]
Figure 4.2.4-1: Network Architecture for Unicast Media Downlink Streaming with NR Single Connectivity
NOTE 1: 	Interface between AF/Network Assistance and PCF/NEF is realized by Interfaces Nnef, Npcf, Naf, N5 or N33.
NOTE 2: 	The figure depicts an untrusted Application Function (AF), which is located outside of 5GC.	Comment by CLo: Similar comment to that for Fig. 4-2.3-1: I don’t think this description accurately represents the diagram. According to SA2 specs, an untrusted AF must interact with the NEF to access the PCF, whereas as the figure shows, it appears also possible for the AF to directly access the PCF via Npcf. 

NOTE 3: 	Nnef, Npcf and Naf are 5GC service-based exposure interfaces (SBIs). N5 and N33 are the same interfaces in reference point representation.
NOTE 4: 	MNO trusted functions can use Npcf or N6 interfaces. External functions should use Nnef or N33 interfaces.
]
[bookmark: _Toc2683011]4.3	5G Media Uplink Streaming Architecture
[bookmark: _Toc2683012]4.3.1	Media Architecture
This architecture represents the media architecture between UE internal functions and related infrastructure functions. The next sub-clauses depict the according network architectures for EPC and 5GC.
[image: ]
Figure 4.3.1-1: Media Architecture for Uplink Streaming 
NOTE 1: 	The yellow filled boxes are in scope of stage 3 specifications for 5GMS. The red lines are in scope of stage 3 specifications for 5GMS.. The stage 2 and 3 for green lines are specified elsewhere and 5GMS stage 3 may include usage guidelines. The black lines are not in scope of 5GMS stage 3. 	Comment by CLo: Similar to prior comments on reference to colored text or graphics in 3GPP specs 	Comment by CLo: ditto	Comment by CLo: ditto	Comment by CLo: ditto
NOTE 2: 	It is currently assumed that interfaces between Trusted UL Media Functions (i.e. in the box labelled Trusted UL Media Functions) are not specified in 5GMS stage 3.
NOTE 3: 	Red ovals indicate that the function exposes an API Provider. API invokers may access services, provided by this function. 	Comment by CLo: ditto
Functions:
-	5G UL Media Functions (Trusted): Sender of the uplink streaming data.	Comment by CLo: Might want to revise Fig. 4.3.1-1 to depict exact match between entity names in diagram vs. text after diagram
Editor's note: The 5G UL Media Functions (Trusted) will be broken into smaller subfunctions.
-	External Media Functions (e.g. App): A 5G UL Media Function (Trusted) is controlled by an App, which is implementingimplements external application or content  the content producer desired behaviourservice provider specific logic. The App is not defined within 5G Media Streaming. 
-	UL Media AS: Receiver of the media stream, originating from the 5G UL Media SourceFunctions in the UE. The UL Media AS may forward the data to other UL Media ASes AS’s and even to External UL Media Functions. 	Comment by CLo: Might want to revise Fig. 4.3.1-1 to depict exact match between entity names in diagram vs. text after diagram
- 	External UL Media Function: External Receiver of the uplink media data. 	Comment by CLo: Might want to revise Fig. 4.3.1-1 to depict exact match between entity names in diagram vs. text after diagram
-	UL Media AF, e.g. Network Assistance (NA AF): A Media Application Function, which provides different kinds of Services.	Comment by CLo: Might want to revise Fig. 4.3.1-1 to depict exact match between entity names in diagram vs. text after diagram
NOTE 4: 	There may be several multiple UL Media AFs among the Trusted UL Media Functions.
Reference Points:

4.3.2	UE Media Functions

 [image: ]
Figure 4.3.2-1: UE 5G Media Uplink Streaming Functions
NOTE 1: A UE is a logical device, allowing for 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 the UE 5G Media Uplink Streaming Functions:
- Operator App. or Third-party App.: application which is out of scope of the present specification and uses the UE 5G Media Uplink Streaming Functions and APIs.
- Media Capturing(s): Devices such as video camera or microphone that transform an analog media signal into digital media data.
- Media Encoder(s): Compress the media data.
- Media Upstream Client: encapsulates encoded media data and pushes it upstream. 
	Note: this maps to the FLUS media function in the FLUS Source specified in TS 26.238 Uplink Streaming stage 3.
- Assistance Handler: requests and/or subscribes to receive assistance information from one or more Media AF in support of the streaming process.
	Note: this is expected to map to the FLUS Assistance function specified in TS 26.238 Uplink Streaming stage 3.
- Media Remote Control Handler: receives control commands from a Media AF. 
Note: this is expected to map to the FLUS Remote control function specified in TS 26.238 Uplink Streaming stage 3.
- Media Configuration: configures the Media AS for uplink streaming reception.
Note: this maps to the FLUS control function in the FLUS source specified in TS 26.238 Uplink Streaming stage 3.
Here are the role of the different APIs of the UE 5G Media Uplink Streaming Functions:
MUC1: Control Plane API used to configure, activate and stop the Media Capturing(s), Media Encoding(s) and Media Upstream Client functions.
MUC2: Control Plane API used to control Media Configuration, Assistance Handler, Media Remote Control Handler functions.
MF1: User Plane API between Media Capturing(s) and Media Encoder(s) functions that carries Media data to be encoded. Can also be used between a Third-Party Uplink Streamer in an App. and the Media Encoder(s) function.
MF2: User Plane API between Media Encoder(s) and Media Upstream Client functions to carry encoded Media data. Can also be used between a Third-Party Uplink Streamer in an App. and the Media Upstream Client function.



[
Editor's Note: The text is square brackets is not agreed,	Comment by CLo: ???
[bookmark: _Toc2683013]4.3.2	LTE NR Dual Connectivity for Uplink Streaming 
[image: ]
Figure 4.3.2-1: Media Uplink Streaming Architecture with LTE NR Dual Connectivity
NOTE 1: 	Interface between AF/Network Assistance and PCF/NEF is realized by Interfaces Rx and / or T8. Rx is the reference point towards PCRF. T8 is the reference point towards SCEF. 
NOTE 2: 	The figure 4.3.2-1 depicts an untrusted Application Function (AF), which is located outside of EPC.	Comment by CLo: I don’t think this description accurately represents the diagram. According to SA2 specs, an untrusted AF must interact with the SCEF to access the PCRF, whereas as the figure shows, it appears also possible for the AF to directly access the PCRF via Rx
[bookmark: _Toc2683014]4.3.3	NR Single Connectivity for Uplink Streaming
 [image: ]
Figure 4.3.3-1: Media Uplink Streaming Architecture with NR Single Connectivity
NOTE 1: 	Interface E is realized by Interfaces Nnef, Npcf, Naf, N5 or N33.
NOTE 2: 	Nnef, Npcf and Naf are 5GC service-based exposure interfaces (SBIs). N5 and N33 are the same interfaces in reference point representation
NOTE 3: 	MNO trusted functions can use Npcf or N6 interfaced. External functions should use Nnef or N33 interfaces	Comment by CLo: My understanding is that only SBIs will be specified via stage 3 - the reference point equivalents will not be. Therefore, we probably should change the language here and only point to SBIs.
NOTE 4: 	The Application Function (AF) may be located inside or outside of the Operator's trust domain.
[bookmark: historyclause]]
[bookmark: _Toc2683015]4.4	Network Slicing
Editor's Note: This clause is TBD

[bookmark: _Toc2683016]4.5	Edge Computing
Editor's Note: This clause is TBD

5	Procedures for Downlink Streaming
5.1	General
<Some general intro>
5.2	Establish a Unicast Media Downlink Streaming Session
This procedure indicates describes the establishment of a Unicast Downlink Streaming Session. A streaming session may use DASH format, 3GP File Format (Progressive Streaming), 3GP Time Text or other (potentially non-3GPP defined) formats.	Comment by CLo: Suggest to rename as “Progressive Download” since AFAIK, the term “Progressive Streaming” is not used in 3GPP specs nor in the media industry.
Assumption: The procedures include the service and content discovery (although these procedures are often customized).	Comment by Thomas Stockhammer: Unclear what this means

High Level Procedure for progressive Streaming download for on-demand media.




Steps
1: The App triggers the Service and Content Discovery sequence. 	Comment by CLo: “procedure”?
The Content Discovery procedure only involves the App and the external Application Server.
2:	A media content item is selected.	Comment by Thomas Stockhammer: Item seems to be wrong. Asset?
3: The App triggeres the Media Session handler to start the playback. The media player entry is provided to the Media Session handler. 
4: The Media Session Handler triggers the 5GMS Player to start the session.
5: The 5GMSP establishes the transport session.	Comment by CLo: Suggest to rename this as ‘5GMS Player’ in alignment with the definitions in 3.1. Also, modify the name in the diagram
6: The 5GMSP sends the request for the progressive streaming download content
7: The 5GMSP received receives the initialization information of the progressive streaming download content. The initialization information contains configuration recommendations to receivefor reception of the media, and optionally also DRM information. 	Comment by CLo: “instructions” or “parameters”?
8:	The 5GMSP configures the rendering pipeline for media playback.
9: The 5GMSP notifies the media session handler, providing the transport session information and some media content related information.
10: Optional: the media session handler establishes a media session with the Media AF. Additional parameters such as the transport session parameters are provided. 
1011: The Optionally,Optional: 5GMSP establishes theacquires a DRM License acquisition sessionfrom an External AS.

12: The 5GMSP receivers media content and puts it into the rendering pipeline. 
13: The 5GMSP continuously receives and plays back the media content.
….

High Level Procedure for DASH content.
It is assumed here that the key information to initialize the media decoding and rendering pipeline is present in the manifest Media Player Entry (or referenced by the manifestMedia Player Entry). The intention is to provide the client with informaition 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.



Steps
1: The App triggeres the Service and Content Discovery sequence. The Content Discovery procedure only involves the App and the external Application Server.	Comment by CLo: “procedure”?
2:	A media content item is selected.
3: The App triggeres the Media Session handler to start the media playback. The Media Player Entry is provided to the Media Session handler.
4: The Media Session Handler triggers the 5GMS Player to start the session.
5: The 5GMSP establishes the transport session for acquiring the manifest referenced by the Media Player Entry.
6: The 5GMSP requests the manifest
7: The media access client receives the manifest 
8: The 5GMSP processes the manifest. It determines for example the number of needed transport sessions for media acquisition. The 5GMSP should be able to use the manifest information to initialize the media pipelines for each elementary media stream. The manifest should also contain information to start the DRM -client initialization, when DRM is used.

9: The 5GMSP notifies the media session handler about the manifest. The notification may contain parameters from the manifest
10: Optional. The Media Session handler establishes session with the Media AF. 	Comment by CLo: Why optional?
11: Optional: the 5GMSP acquires needed the necessary DRM information, for example a DRM License.
12: The 5GMSP configures the media rendering pipeline.
13: The 5GMSP establishes the needed necessary transport sessions for the content. For example, the media access client may establish one transport sesession for each media component (audio, video, etc) and for some bitrate representations.	Comment by CLo: Meaning is unclear
14: The media session handler is notified about the established transport sessions for the content.
15: Optional: The media session handler may notify the media af AF about the starting session session and about the established transport sessions.
16: The 5GMSP requests the initialization information. The 5GMSP repeats this step for each required initialization segment.
17: The 5GMSP receives the initialization information.
18: The 5GMSP requests media segments according to the manifest.
19: the 5GMSP receives media segments and puts the information into the according media rendering pipeline.
20: Previous steps are repeated according to the manifest information.

….



5.3	Releasing a Unicast Media Downlink Streaming Session
TBA
5.4	Ingesting Content for Unicast Downlink Streaming
TBA

5.5	Metrics collection and reporting
Metrics collection and reporting can be done in different ways, depending on the relation between the Service Provider and the Network Operator. The following figures shows simplified signalling examples for two different use-cases.
In the first use-case, shown in figure 5.x.1 below, the MNO is controlling the metric reporting, using the out-of-band configuration and reporting option. Note that in this scenario the App is not actively involved in collection or reporting of the metrics, so metrics can be collected for any App which uses the trusted media functions in the UE, even when the media server is not under control of the MNO.
[image: ]
Figure 5.5-1: Metrics collection using the out-of-band 5G control plane option
The different steps are explained below:
1: Overall metrics configuration is done on the network level, for instance defining which geographical areas that shall have metrics collection active. 
2: The metric configuration(s) is sent from the Metrics AF to the RAN, but which does not forward that informationed to the UE at this stage.
3: Time passes, and it assumes that the UE moves around during that period.
4: The UE enters an area (cell, location area, etc.,) which is inside the geographical constraint. This is discovered by the RAN, and it now needs to activate metric reporting for the UE.
5: The actual metric configuration is sent from the RAN to the metrics collection reporting function in the UE, via the 5G control plane.
6: Time Additional time passes, and it is assumed that the UE has a metrics configuration, but no streaming session has started.
7: A streaming session is started.
8: The session setup is done, including a lot in conjunction with of signalling transactions (not shown here). No metrics configuration is done during this setup.
9: Media is delivered and rendered, and...
10: ...more media is delivered...
11: Metrics are collected during the session according to the configuration, and reported via the 5G control plane with the frequency defined in the configuration.
12: The session continues...
13: ...with more media is delivered...
14: ...and more metrics reportsOne or more additional metrics collection and reporting transaction(s) are performed, until the session ends.
15: Time passes,  during which no streaming session is active.
16 to 23: Another session is started, and as the UE is still inside the collection area, this session will also be collecting metrics in the same way as in steps 7-14.
24: Time passes, the UE moves around.
25: The UE leaves the wanted geographical area specified by the metrics configuration.
26: RAN sends metrics (de)configuration to the UE, to stop future metrics collection.

The second use-case, shown in figure 5.x.2 below, illustrates a scenario where the metrics collection is configured in-band. Thus together with the media there are metadata which describe how metrics shall be collected, and how they shall be reported. The AF/AS functions can both be either trusted or untrusted (but not mixed).
[image: ]
Figure 5.5-2: Metrics collection using the in-band metadata option
The different steps are explained below:
1: The content servers are set up, including any metrics configuration.
2: If the AF and AS are located in the a trusted domain, metadata regarding the metrics collection and reporting are sent to the AS. If they are in the untrusted domain, theThe procedure for how to configuringe the AS, when the AF and AS reside in an untrusted domain, is unspecified.
3: Time passes,  during which no streaming session is active...
4: A streaming session starts.
5: The App and the session handler initializes a new session.
6: The media access client requests any metadata, from the Media AS, which is needed to be able tofor downloading the media content
7: Metadata is returned to the access client and also forwarded to the App.
8: The metrics parts of the metadata is sent by the App to the metrics collection and reporting function.
9: The streaming session is running.
10: Media is delivered and rendered, and...
11: ...more media is delivered...
12: Metrics are collected during the session according to the configuration, and reported with the frequency defined in the configuration. The reporting method is defined in the configuration, for instance HTTP upload.
13: The session continues...
14: ...with more media is delivered...
15: ...and Occurrence(s) of additionalmore metrics reportsreporting, until the session ends.
5.6	Consumption reporting



Step:
The first phase is the initialisation phase
1. The App is started. 
2.  The App instructs the Media Session Handler to start
3. The Media AS initialise the parameters for the consumption report
4. The Media Session Handler initialises the Consumption reporting	Comment by CLo: Should call this “Consumption Reporting Server” or “Consumption Reporting Sink”
5. The Media Session Handler starts the 5GMS player with the URL

The second phase is media playback
The user preferences may be change:
6. The app select/change user preferences. 
7. The 5GMS player transmits user preferences 
When Media is playing, the consumption report parameters may be updated
8. The Media AS updates the parameters for the consumption report
9. The Media Session Handler updates the Consumption reporting 
When Media is playing
10. The 5GMS player regularly accesses to the media content
11. The consumption reporting  regularly sends report to the Media AF

The last phase is to stop the media
12. The App instructs the Media Session Handler to stop the video
13.  The Media Session Handler stops the Consumption reporting
14. The consumption reporting may send the last report to the Media AF
15.  The Media Session Handler stops the 5GMS player


6	Procedures for Uplink Streaming
6.1	General

6.2	Establishment of an Uplink Streaming Session
The procedure allows an 5G Media Uplink Streamer to establish a uplink streaming session with a Media AS.



Figure 6.2-1: Uplink Streaming Session Establishment

Steps
1: 	During provisioning, the 5G Media Uplink Streamer, the Media AS is provisioned with basic information, such as the Media AF and Media AS addresses. For some devices, only the remote control information is provisioned and all additional parameters are retrieved from Remote Controller. 
2: 	The App starts the uplink media streaming.
3: 	The App instructs the 5GMUS to start providing a Media Streaming Entry.
When remote control is provisioning in step 1:
4: 	The transport session is established for the remote control
[bookmark: _Hlk5814813]5: 	The 5GMUS starts waiting for incoming remote control commands
6: 	The 5GMUS receives a remote control command to start upstreaming (either now or with a timestamp). The Remote control command may contain details around the Media AS, etc.
7: 	The 5GMUS establishes the transport session
8: 	The 5GMUS establishes the media streaming session

When client assistance is provisioned:
9: The 5GMUS establishes the assistance channel to the provisioned Media AF(s)
When server assistance is desired (e..g for QoS or charging)
13: The Media AS establishes a assistance session with the Media AF.	Comment by TL5: maybe the media AS can interact directly with the PCF / NEF.

6.3	Teardown Termination of an Uplink Streaming Session
The procedure defines the termination of an uplink streaming session.



Figure 6.3-1: Uplink Streaming Session Teardown

Steps
1: 	An Uplink streaming session is active and should be terminated
When the App terminates the session, e.g. triggered by user input
2: 	The App sends a Stop commands to the 5G Media Uplink Streamer
When remote control is used and the remote control session is established
3:	The 5G Media Uplink Streamer receives a stop command.
4: The 5G Media Uplink Streamer stops the capturing process
5: The uplink media streaming process is terminated
6: The transport session is released
When client assistance was established 
7: The Media AF is notified that the media uplink streaming session is terminated.
When server assistance was established
8: The Media AS is notified the Media AF that the media uplink streaming session is terminated.


6.4	Providing Network Assistance 

The procedure defines the network assistance from a Media AF.



Figure 6.4-1: Providing Network Assistance 

Steps
1: 	An Uplink streaming session is active. The Assistence Session is established with the Media AF.
2: 	The Media AF determines the need to send an assistance message.
3:	The assistance message is sent.
4: The 5G Media Uplink Streamer takes an appropriate action to the message. 

6.5	Providing Remote Control

The procedure defines the remote control from a Media AF. Note that the Media AF for remote control may be deployed as a network based function or a UE based function.



Figure 6.5-1: Uplink Streaming Session Establishment

Steps
1: 	An Uplink streaming session is active. The Remote Control Session is established with the Media AF.
2: 	The Media AF for Remote Control determines the need to send a remote control message.
3:	The remote control message is sent.
4: The 5G Media Uplink Streamer takes the defined action to the message. 

6.6	RAN Signaling based Support for Uplink Network Assistance
The diagram in Figure 4.3.4-1 depicts an uplink streaming architecture where RAN signaling is employed to support uplink network assistance functionality.. 
The RAN in the architecture contains control plane and user plane entities that interact with peer control and user plane entities in the UE, in the request/response for boost of the uplink streaming data rate, and subsequent media transport. The user plane functionality as shown in Figure 4.3.4-1 (solid line going from UE to RAN to Media AS) illustrates the scheduling/pass-through functionality associated with user plane communications, governed by the RAN, as result of the uplink assistance messaging over the control plane (shown by dotted line between the UE and RAN). It is assumed in this case that application-level network assistance, i.e., as represented by the ‘NA AF’ sub-function of the “UL Media AF” is not utilized.
It should be noted that although the NA AF is not utilized when RAN signaling based network assistance is performed, it is assumed that there is a higher level network entity which coordinates and tracks network assistance performed using RAN signaling vs. application signaling for individual UEs.

 
Figure 6.6-1: RAN Signaling based Uplink Network Assistance



[bookmark: _Toc2683017]
Annex A (informative): Usage Guidelines for collaboration scenarios

Editor's Note: The intention of this annex is to describe the media architecture instances based on various collaboration scenarios between e.g. MNOs and Third-Party Service providers.
[bookmark: _Toc2683018]
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