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[bookmark: _Toc2683007]4.2.1	Standalone – Non-Roaming 
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 4.2.1-1: Media Architecture for unicast media downlink streaming
NOTE 1: The yellow filled boxes can be defined by SA4. The red lines can be in scope of SA4 specifications. It is ffs, which of the in-scope interfaces and functions will be defined by SA4. The green lines are under SA2 control and SA4 may provide some usage guidelines. The black lines are not in scope of SA4. 
NOTE 2: 	Red oval indicate API provider functions. 
NOTE 3:	The Media AF may also interact with NEF for NEF provided API access. However, until Release 16, only interactions with Policy and Charging (PCF) is considered in SA4 specifications.
Editor's note: The interface between Media AF and Media AS may be in scope of SA4 
Functions:
-	5G Media Player Functions on UE: Receiver of the unicast downlink media streaming service. 
Editor's note: It might be good to break down the 5G Media Functions into more subfunctions
-	External Media Functions (e.g. App): A 5G Media Function on a UE is typically controlled by an App, which is implementing the content provider's desired behaviour. The App is not defined within 5G Media Streaming. 
- 	Media AS: An Application Server, which hosts 5G media functions. Note, there may be different realizations of Media ASes.
-	External Media Functions: For example, functions related to Media Creation. 
-	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 / trigger request for different Policy or Charging principles (PCT) or to other types of network functions.
-	Media Control Plane and Media User Plane API functions: API provided for exposing media services to external media functions.
NOTE: 	There may be several Media AFs among the Trusted Media Functions.
The following subfunctions are identified as more detailed breakdown of the Trusted Media Functions. 
-	Adaptive Bit Rate (ABR) Encoder, Encryption and Encapsulator
-	Manifest (e.g., MPD) Generator and Segment (DASH) Packager
-	Origin Server
-	CDN Server (Edge Servers) 
-	DRM Server (DRM License) 
-	Metrics Server
-	Service Directory
-	Content Guide Server
-	Ad or Replacement content server
-	MPD Proxy 
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 (GPU, etc.)
-	Metrics Collector

*** Next Change ***

[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 Media 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.
NOTE 3: 	A UE is a logical device, allowing for tethering or other type of realizations.
NOTE4: 	There are two types of DASH player realizations in the UE realizations:
1) 	UE Media Functions Type 1: MonolythicTrusted Media Player (also known as "Type 1" player): The player is a trusted media function that receives a manifest and then , which just takes an URL in. The player exposes some basic controls such as play, pause, seek, stop. The player is rendering the media on the provided output devices, such as a surface in case of video. This is for example assumed in the context of TS26.247.
2) 	UE Media Functions Type 2: A cThird-Partyomponent Media player Player (like a JavaScript Playeralso known as "Type 3" player): ), The player is either downloaded or included in the application or it is downloaded with as Presentation Entry document (e.g. as Javascript library) and the application uses a subset of the trusted media functions through well-defined APIs to play-back the Media Presentationwhere the App can control each and every component. Such APIs are for example defined in TS26.307 when using the Media Source Extensions for media playback. 
The following subfunctions are identified as more detailed breakdown of the UE based Trusted Media Functions:
[bookmark: _GoBack]-	Operator App or Third party App: Uses APIs to access media services
-	Media Access Client: Accesses e.g. DASH Formatted Media
-	DRM Client (Optional): When present, the DRM client realizes the policies.
-	Media Decoders: Decodes the media like audio or video
-	Media Rendering / Presentation: Renders the media using an appropriate output device.
-	Media Session Handler: Realizes a session concept, spanning optionally over multiple stateless sessions. May optionally interact with network based Media AFs.
-	Metrics collection and reporting: executes metrics collection and reporting.
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.
· 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: An interface to the Metrics Collection and Reporting function is TBD.

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.

*** Next Change ***

5	Procedures for Downlink Streaming
5.1	General
<Some general intro>
5.2	Establish a Unicast Media Downlink Streaming Session

This procedure indicates the establishment of a Unicast Downlink Streaming Session. 
A streaming session may for example use stream a 3GP DASH Media Presentation format, 3GP File Formatprogressively download a continuous media file packaged according to the 3GP file format  (Progressive Streaming), 3GP Time Text  or other (potentially non-3GPP defined)streaming formats that follow certain requirements.
In the following two primary modes are described
· Progressive Download: In this case the all continuous media associated to the media experience is packaged into a single file. The file is constructed such that the byte stream order is aligned with continuous time order of the encapsulated media streams. The file also provides a static Initialization Information that is necessary for playing back the file. 
· DASH Streaming: In this case, a Media Presentation is described in a manifest that also includes where to find the individual resources. Within the Manifest, static Initialization Information as well as media segments are defined whereby the latter include time-continous portions of the media streams. The Manifest may be updated regularly as well, especially when the service is a live service for which content is generated on the fly. Typically, the Segments of multiple Tracks are downloaded in parallel and combined in the receiver. Media is typically offered in multiple bitrates such that the client can adapt to possibly varying network conditions.
The two modes may be mapped directly to 3GPP defined Streaming protocols based on 3GPP defined formats, but may also be applicable to third-party streaming formats that follow the same principles. 
Assumption: The procedures include the service and content discovery (although these procedures are often customized)

High Level considering 5G Media Function Type 2 for progressive Streaming for on-demand media.




Steps
1: The App triggeres the Service and Content Discovery sequence. 
The Content Discovery procedure only involves the App and the external Application Server.
2:	A media content item is selected.
3: The App triggeres the Media Session handler to start the playback. 
4: The Media Session Handler triggers the Media Access Client to start the session.
5: The Media Access Client establishes the transport session
6: the media access client sends the request for the progressive streaming item
7: The media access client had received the initialization segment ('moov' atom) of the progressive streaming item. The initialization segment may contain a Progressive Download Information Box (pdin), which contains bitrate information and an initial delay suggestion. Further, there may be a Bitrate Box (btrt), which contains elementary stream specific information such as decoder buffer size, max bitrate and average bitrate..
Editor's Note: Stage 3 terms are mentioned here for clarification. Any mentioning of ISO-BMFF boxes, etc will be removed from the Stage 2 sections.
8: The media access client notified the media session handler, providing the transport session information and some media content related information.
9: Optional: the media session handler establishes a media session with the Media AF. Additional parameters such as the transport session parameters are provided. 
10: When DRM is indicated in the initialization section, the media access client triggers the DRM client
11: The DRM client establishes the DRM License acquisition session.
12: The media decoders and renderers are instantiated
13: buffer the content before forwarding to decoder (pdin information). 
….

High Level considering 5G Media Function "Type 2Downloaded Player" for DASH content.
It is assumed here that the key information to initialize the media decoding and rendering pipeline is present in the manifest (or referenced by the manifest). The intention is to provide the client with informaiton 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.
2:	A media content item is selected.
3: The App triggeres the Media Session handler to start the playback. 
4: The Media Session Handler triggers the Media Access Client to start the session.
5: The media access client establishes the transport session for the manifest
6: The media access client requests the manifest
7: The media access client receives the manifest (The media access should be able to use the manifest information to initialize the media pipelines for each elementary stream. The manifest should also contain information to start the DRM-client initialization, when DRM is used..
Editor's Note: Stage 3 terms are mentioned here for clarification. Any mentioning of DASH MPD elements (cf Amd5), etc will be removed from the Stage 2 sections.

Editor's Note: The information from the manifest should be enough to instantiate the decoders. For video, the manifest contains codec and codec profile & level (MIME type), height and width. The initialization segment provides the detailed codec configuration, such as SPS and PPS.
Editor's Note: The manifest should cointains the max bitrate and the average bitrate information. 
Editor's note: The manifest should contain the full DRM information.
Editor's note: A reset of the media decoding and rendering pipeline should be prevented.
8: The media access client processes the manifest. It determines for example the number of needed transport sessions for media acquisition. 
9: The media access client 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. 
11: The media access client establishes the needed 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.
12: The media session handler is notified about the established transport sessions for the content
13: Optional: The media session handler may notify the media af about the starting session and about the established transport sessions.
14: The Media Access Client requests the initialization segments. The media access client repeats this step for each required initialization segment.
15: 

….
Only the media access client knows the manifest and can determine the needed information to setup a QoS flow. But a DANE may know the manifest and the associated bitrates. However, for QoS control, the PCF needs to have the (wildcarded) 5-Tuple of the Transport Sessions.


5.3	Releasing a Unicast Media Downlink Streaming Session

5.4	Ingesting Content for Unicast Downlink Streaming




5.5	Interacting with a Media AF
6	Procedures for Uplink Streaming

*** Last Change ***
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