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**** First Change ****
[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: ][image: ]	Comment by TL8: API names added
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. 
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. 
Functions:
-	5G UL Media Functions (Trusted): Sender of the uplink streaming data.
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 implementing the content producer desired behaviour. The App is not defined within 5G Media Streaming. 
-	UL Media AS: Receiver of the media stream, originating from the 5G Media Source. The UL Media AS may forward the data to other UL Media ASes and even to External UL Media Functions. 
- 	External UL Media Function: External Receiver of the uplink media data. 
-	UL Media AF, e.g. Network Assistance (NA AF): A Media Application Function, which provides different kinds of Services.
NOTE 4: 	There may be several UL Media AFs among the Trusted UL Media Functions.
Reference Points / APIs:
-		Fc: Provisioning API for Media AF / Media AS provisioning exposed by the Media AF.
-		Fu: Uplink Streaming API exposed by the Media AS
-		Frc: Remote Control API exposed by the UE Media Functions
-		Fa: Network Assistance API exposed by the UE Media Functions

4.3.2	UE Media Functions

 [image: ][image: ]	Comment by TL8: API names added
Figure 4.3.2-1: UE 5G Media Uplink Streaming Functions
NOTE 1: A UE is a logical device, allowing for tethering or other type of realizations.

The following subfunctions are identified as 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.

**** Next Change ****

6	Procedures for Uplink Streaming
6.1	General
The procedures for uplink streaming allow a system user to create, modify, establish and delete sessions. Media sessions exists between a UE and a UL Media AS. The term "Sink Session" refers to the provisioned parameters of an UL Media AS. The term "Source Session" refers to the provisioned parameters on the UE. 

[bookmark: _Hlk8027026]6.2		Preparing for Uplink Streaming 
6.2.1	Introduction
Before streaming media data in uplink direction, a set of parameters are provisioned at the Media AF / AS and at the UE. On the UE side, the MUC2 API is used for local provisioning and the Frc API for remote control. On the Media AF / AS, the Fc API is used for session provisioning. 
6.2.2	Sink Session at the Media AF / AS
The procedure allows the configuration of an Uplink Media AS for media reception. A Sink Session is created and updated. One or more media sessions are associated with a sink session.

[image: ]
[bookmark: _Hlk8027718]The states describe the Sink Session and the relation to the media session.
- 	Sink Session created, no media session(s) active: The Sink Session entry is created at the UL Media AF and may be updated / modified before any media session(s) start.
- 	Sink Session Provisioned, media session(s) active: The UL Media AS is receiving UL media data. Some properties of the Sink Session may be updated while receiving media data.
 - 	Sink Session Provisioned, media session(s) paused: The UL Media AS is temporarily not receiving UL media data. Some properties of the Sink Session may be updated while receiving media data.
- 	Sink Session Provisioned, media session(s) terminated: The UL Media AS is not receiving UL media data anymore. Some properties of the Sink Session may be updated while receiving media data.
6.2.3		Source Session at the UE
The procedure allows the (remote) configuration of UE for media transmission. When remote control is used, then the application authoritzes remote control e.g. by providing the remote control server address. It is assumed, that a UE can have only a single Source Session at a time, which can be remotely configured. One or more media sessions are associated with the source session.

[image: ]
The states describe the Source Session and the relation to the media session.
- 	Source Session created, no media session(s) active: The Source Session entry is created and may be updated / modified before any media session(s) start. When remote control is enabled, then the connection to the remote control function is established.
- 	Source Session Provisioned, media session(s) active: The Media Upstream Client is sending UL media data. Some properties of the Source Session may be updated while sending media data.
 - 	Source Session Provisioned, media session(s) paused: The Media Upstream Client is temporarily not sending UL media data. Some properties of the Source Session may be updated while receiving media data.
- 	Source Session Provisioned, media session(s) terminated: The Media Upstream Client is not receiving UL media data anymore. Some properties of the Sink Session may be updated while receiving media data.

6.23	Establish 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 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. 
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