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*** First Change ***
[bookmark: _Toc532316415]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]	Recommendation ITU-R BS.2051-1 (06/2017): "Advanced Sound System for Programme Production".
[3]	ISO/IEC DIS 23090-2: "Omnidirectional Media Format. N16824"ISO/IEC 23090-2:2019: "Information technology - Coded representation of immersive media - Part 2: Omnidirectional media format".
[4]	3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia telephony; Media handling and interaction".
[5]	3GPP TS 26.235: "Transparent end-to-end Packet-switched Streaming Service (PSS); Protocols and codecs".
[6]	3GPP TS 24.147: "Conferencing using the IM Multimedia (IM) Core Network (CN) subsystem; Stage 3”.
[7]	3GPP TS 23.003: "Numbering, addressing and identification".
[8]	3GPP TS 33.203: "3G security; Access security for IP-based services".
[9]	3GPP TS 33.210: "3G security; Network Domain Security (NDS); IP network layer security".
[10]	3GPP TS 33.328: "IP Multimedia Subsystem (IMS) media plane security".
[11]	IETF RFC 7231: "Hypertext transfer protocol (HTTP/1.1): Semantics and Content".
[12]	3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".
[bookmark: _Hlk530640062][13]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[14]	3GPP TS 23.682: " Architecture enhancements to facilitate communications with packet data networks and applications".
[15]	3GPP TS 23.501: "System Architecture for the 5G System".
[16]	3GPP TS 26.501: "5G Media Streaming (5GMS); General description and architecture".
[17]	ISO/IEC CD 23090-8: "Information technology -- Coded representation of immersive media -- Part 8: Interfaces for network media processing" (under development)

*** Next Change ***
[bookmark: _Toc508705060]4.2.1	General
Figure 4.2-1 depicts the architecture showing the relevant entities for providing an uplink streaming service. 



Figure 4.2-1: FLUS architecture
The uplink streaming service architecture is based on a FLUS source located in a UE and a FLUS sink located in either another UE or in the network. 
The FLUS source receives media content from one or more capture devices. In the context of this specification, the capture devices are considered as parts of a UE or are connected to it. 
When the FLUS sink is located in a UE, the FLUS sink shall forward media content to a decoding and rendering function.
When the FLUS sink is located in the network, the FLUS sink may forward media content to a processing or distribution sub-function. The processing and distribution sub-functions are not in scope of the present specification. The FLUS sink may act as a Media Gateway Function (MGW) and/or an Application Function (AF).

The F reference point connects a FLUS source and a FLUS sink. The F reference point enables the FLUS source to establishment and control of a single FLUS session.
The F reference point also enables the FLUS sink and the FLUS source to mutually authenticate and authorize each other. 
FLUS source and FLUS sink are each split into: 
-	Media Source and Sink (F-U end-points), 
-	Control Source and Sink (F-C end-points), 
-	Remote Controller and Remote Control Target (F-RC end-points) and 
-	Assistance Sender and Receiver (F-A end-points). 
The UE, the FLUS source and the FLUS sink are considered to be logical functions. Functions are not required to be located in the same physical device; they can be spread over multiple physical devices and interconnected via other interfaces.
Multiple F-A and F-RC end-points can exist in a single FLUS source. F-A and F-RC end-points are independent of a FLUS sink and depend on the offered service.
The F reference point shall support security functionality for confidentiality protection of both for all the FLUS control plane (F-C) and FLUS user plane (F-U)subfunctions.
Details of the FLUS control plane and FLUS user plane functions are shown in Figure 4.2-2.


 


Figure 4.2-2: Sub-functions of FLUS
Note that in the above diagram, hatched-filled boxes represent FLUS control plane functionality, solid line boxes represent mandatory functionality, and dashed-line boxes corresponds to optional functionality. Also, note that F-C and F-U denote FLUS control and FLUS user plane functionalitiesinteractions, respectively, and do not represent reference points.
[bookmark: _GoBack]FLUS ctrl Control Source and Sinkand (F-C): FLUS control plane functionality including the associated processing by FLUS sink of the uploaded media for subsequent downstream distribution, plus FLUS media instantiation selection. F-C may also support configuration of static metadata for the session.
Assistance Sender and Receiver (F-A): The Assistance Receiver on the FLUS source receives assistance messages. The messages could affect the behaviour of the FLUS media function in the FLUS source. Examples of remotely-provided assist information may pertain to network related conditions, viewership or engagement information from content recipients, or user preference data. An example recommendation issued by the UE-based Assistance Receiver to the Media Source is to only upload the first 5 seconds of video to the network FLUS sink, due to current absence of viewership of the live uplink streaming content.
Remote Controller and Remote Control Target (F-RC): The Remote Control Target on the FLUS source receives control messages. The messages affect the behaviour of the Media Source in the FLUS source. Examples of commands issued to the Remote Control Target are start or stop of the media upstreaming process in FLUS source. 
FLUS mMedia Source and Sink and (F-U): FLUS user Media plane functionality which includes setup of one or more media sessions and subsequent media data transmission via media streams. In some cases, a media session establishment protocol (e.g. IMS session set-up for MTSI-based FLUS instantiation) is necessary.
NOTE : F-C is not needed when the FLUS sink is an MTSI client that is only capable of rendering. In such event, logical control plane functions such as media and session descriptions and support for FLUS session establishment are encapsulated in FLUS user plane functionality.
F-C represents the interactions associated with the creation and modification of the configuration of the FLUS sink is used to establish and control the FLUS session. F-C allows the FLUS Control Ssource to: 
- select a FLUS media instantiation,  
- provision static metadata associated with each media session present in the FLUS session, 
- select and configure the processing and distribution sub-functions.
In addition to the delivery of control messages, F-RC represents the interactions associated with the discovery, creation, modification and selection of of the FLUS sink configuration by the Remote Controller. F-RC allows the Remote Controller to:
- provide the Media Sink information to the FLUS source,
- select a FLUS media instantiation,
- determine capture device settings and other FLUS source parameters.
F-A corresponds to the delivery of assistance messages from the Assistance Sender to the Assistance Receiver, pertaining to status information at the application, core network, and/or the RAN level, and which in turn could modify the media sending behaviour of the Media Source function in the FLUS source.
The FLUS media instantiation is defined as part of the FLUS session. The user plane (F-U) may also contain the media stream establishment procedures when needed. Multiple media streams may be established for one FLUS session.
A media stream may contain media components of a single content type, e.g., audio, or media components of different content types, e.g., audio and video. A FLUS session may be composed of more than one media stream containing the same content type, e.g., multiple media streams of video.


*** Next Change *** 

[bookmark: _Toc508705065]4.4.1	General
A FLUS session may include one or more media streams. Media streams are time- bounded to the FLUS session to which they belong to. When a media stream is active, the FLUS source can send media content to the FLUS sink.
The establishment and / or teardown of a media session can be remotely controlled / influenced using remote control and / or assistance messaging.
Figure 4.4-1 depicts an example relationship of a FLUS session with a single media session containing two media streams. The FLUS Session is established once the FLUS source and the FLUS sink contain matching configurations.




Figure 4.4-1: FLUS, media sessions and media streams
When the FLUS sink is located in a UE and the UE renders the received media content directly, the FLUS session may be implicitly present, e.g. it may be realized through IMS/MTSI.
When the FLUS sink is located on the network side and provides Media Gateway functionality, the FLUS session is used to select the media session instantiation and to configure any processing and distribution related sub-functions.

*** Next Change***
4.5.6	Media production FLUS source system
In the media production use case for FLUS, typically it is the media production centre that controls the FLUS source devices that deliver media streams for the media production process. The media production centre typically is located "behind" the FLUS sink, on the network side and not shown in the system architecture. The FLUS sink acts as a Media Gateway Function. The Remote Controller function acts as proxy of the media production centre for the control of the FLUS source devices.
When a FLUS source is set up and prepared for an event, it proceeds, either by manual trigger or autonomously, to register with the Remote Controller function and the media production centre. Once a FLUS source is known to the media production center, the media production centre can take full control of that device and the FLUS sessions. This includes the initiation, adaptation and termination of FLUS sessions.
*** Next Change *** 

[bookmark: _Hlk8909167]4.6	Uplink Assistance
4.6.1	Uplink Assistance using UNA mechanisms
The Uplink Network Assistance (UNA) feature enables a FLUS source to improve the QoE of content up-streaming sessions, and is provided by the Network Assistance Server (NAssS).  The NAssS is out-of-band with respect to the media up-stream path. The UNA communication is independent from the FLUS media (F-U) and FLUS Control (F-C) communication paths, hence the UNA communication occurs in a separate path to the transfer of the FLUS media stream. The FLUS sink does not need to be aware of the UNA function.
UNA is based on the model of the FLUS source requesting network assistance and the NAssS responding to the request.  The UNA functionality may be granted to a client supporting the provision of FLUS media content with either only the first or with both of the two functions below, in both cases based on the FLUS source having made a request to the NAssS for Uplink Network Assistance:
-	The NAssS indicates to the FLUS source the highest suitable media rate for the next period of up-streamed content, based on the versions that are able to be provided;
-	The NAssS indicates to the FLUS source a temporary delivery boost facility for occasions when the content upstream output buffer on the client risks suffering from over-run.
Once an Uplink Network Assistance session is active, the client may issue an Uplink Network Assistance call prior to sending the next portion of upstream content to the FLUS sink. The Uplink Network Assistance call consists of a single logical signalling exchange. This exchange with the NAssS activates either the first of the above functions or a sequence of both functions; the second only if the FLUS source was granted access to the delivery boost function. If the client does not need a delivery boost, then the NAssS omits the second function in the response to the FLUS source.
The Uplink Network Assistance feature is specified as a general feature of the 5G media streaming system [16].

*** Next Change *** 
[bookmark: _Toc532316456][bookmark: _Toc532316457]5.3.2.1	FLUS sink capability discovery
This procedure allows a FLUS Control source Source to discover capabilities of the FLUS sink.



Figure 4.4-55.3.2.1-1: Get current FLUS sink capabilities
1. The FLUS Control sSource sends the FLUS sink capability request to a known URL of the FLUS sink. 
2. The FLUS Control sink Sink provides a list of FLUS sink capabilities in response.

5.3.2.2	Create a FLUS Sink Configurationsession establishment
It is assumed that the FLUS Control source Source has selected a FLUS sink  and acquired the necessary information (e.g. the HTTPS URL) to establish an F-C connection to that the Control Sink of the FLUS sink (i.e. the HTTPS URL).
The procedure allows a FLUS Control source Source to create a new FLUS sessionFLUS Sink Configuration. Session cConfiguration properties and in particular FLUS media instantiation selection is added or modified in subsequent procedures.



Figure 4.4-25.3.2.2-1: FLUS session Sink Configuration creation

1. The FLUS session Sink Configuration is created. The FLUS Control sSource provides a valid access token.
2. On successful creation, the Control Sink of the FLUS sink responds with the resource id of the sessionFLUS Sink Configuration. FLUS session Sink Configuration properties are fetched and modified with subsequent transactions.
5.3.2.3	Get FLUS session Sink Configuration properties
The procedure allows a FLUS Control sSource to fetch the current FLUS Sink configuration Configurationof the FLUS session.



Figure 4.4-35.3.2.3-1: Get current FLUS session Sink Configuration properties
1. The FLUS Control source Source sends along with the session FLUS Sink Configurationproperty request, the access token and the resource id of the FLUS sessionSink Configuration to the Control Sink .
2. The FLUS Control sink Sink provides the FLUS session Sink Configuration properties in response.
[bookmark: _Toc532316458]5.3.2.4	Update a FLUS session updateSink Configuration
The procedure allows a FLUS Control sSource to update the current FLUS Sink configuration Configurationof the FLUS session.


Figure 4.4-45.3.2.4-1: FLUS session Sink Configuration update
The FLUS Control sSource may first fetch the current FLUS session Sink configuration Configuration using the Get FLUS session Sink Configuration properties procedure. 
1. The FLUS Control sSource modifies the properties of the session FLUS Sink Configuration resource. The procedure may allow modification of individual properties or all properties.
2. The FLUS Control Sinksource updates the resource identified by the id of the sessionFLUS Sink Configuration.
[bookmark: _Toc532316459]5.3.2.5	FLUS session termination
The FLUS Control sSource may explicitly terminate a FLUS session and all its provisioned and active media sessions. Alternatively, the FLUS session is automatically terminated, when the last media session of the FLUS session is terminated. The procedure allows a FLUS Control sSource to terminate a FLUS session. All media streams will be terminated automatically with the termination of the FLUS session. 



Figure 4.4-65.3.2.5-1: FLUS session termination
1. The FLUS Control sSource sends the terminate FLUS session command. The access token and the resource id of the FLUS session is provided as input.
2. The FLUS sControl Sink terminates the FLUS session, including all active media streams and acknowledges the reception of the request.

5.3.2.6	List of FLUS sink capabilitiesVoid
The FLUS sink capabilities should include the features that are listed under 4.4.4.
5.3.2.7	List of FLUS session propertiesVoid
All FLUS session properties, except for the resource id, are always carried in an HTTP message body. The access-token is always carried as part of HTTP headers. Except for the FLUS session creation request (where the id is not present), the resource id shall be present in the URL of all requests that relate to a specific FLUS session. 
In the table below, the following assertions are made:
-	Table header: C stands for Create FLUS session procedure, G is for Get FLUS session properties procedure, U is for Update FLUS session properties procedure and T is for Terminate FLUS session procedure. “I”, and “O” respectively denote “request” (going Into the FLUS sink), and response (going Out of the FLUS sink).
-	Optional (“O”) means that the property may or may not be sent/received during a REST transaction. It does not necessarily mean that the property is optional. It is possible, for example, that a session is not yet active because the FLUS source has not set the property in any previous update transaction using the PUT or PATCH HTTP method, as opposed to representing a hint on the importance of the property for the FLUS sink.
-	A property marked as optional (O) in a request message may be present in the request. When not present in the request body, the property, if present in the FLUS sink, will not be updated.
-	A property marked as optional (O) in a response message is only present in the response when a value is assigned or changed by the FLUS sink.
-	A property marked as mandatory (M) in a response message is always present in the response. The FLUS sink provides defaults, which may be modified subsequently by the content provider.
-	A blank cell in the table means “forbidden” (the property cannot be added to the request or returned by the FLUS sink, depending on the transaction direction)..
Table 5.3.2.7-1: List of FLUS session properties
	Property Name
	Property Description
	C
I
	C
O
	G
I
	G
O
	U
I
	U
O
	T
I

	id
	Identifier of the FLUS session resource. 
Note, the id is only provided within an HTTP body during the Create FLUS session response. Otherwise, the id is present in the message URL to identify the resource in the FLUS sink.
	Type
	Unit
	Default

	Integer 
	None 
	N/A



	
	M
	
	
	
	
	

	F-U Instantiation
	Identifier of the FLUS media instantiation that is used by this FLUS session. 
Vendor specific enumeration values shall start with ‘vnd-‘ followed by a unique vendor name and optionally followed by additional characters.
The F-U instantiation shall be provided as a globally unique URN.
	Type
	Unit
	Default

	URI 
	None
	All



	
	
	
	M
	O
	
	

	Entrypoint URL
	Entry point URL information (e.g., SIP URL) for establishing the F-U connection to start the media streaming. Details on the Entrypoint URL is F-U instantiation specific.
	
	
	
	
	
	
	

	Processing Description
	The property stores a media processing description document that defines the post processing pipeline that the FLUS sink shall apply to received media components. The pipeline description also may also set the distribution target (incl FLUS sink storage) for the media.  
The format and semantics of this document are out of scope of the FLUS specification.
	
	
	
	O
	O
	
	





5.3.2.8	Session establishment for FLUS Assistance Information
When assistance is needed, the Assistance Receiver of the FLUS source is provisioned with the relevant information to establish one or more F-A sessions. The Assistance Receiver creates the F-A session and then listens for incoming messages.



Figure 5.3.2.8-1: FLUS F-A Session creation 
1. The F-A session is established triggered by the Assistance Receiver in the FLUS source.
2. On successful creation, the Assistance Receiver receives a positive acknowledgment. 
The Assistance Receiver starts waiting for assistance information related messages.

5.3.2.9	Receive Assistance Message 
This procedure allows receiving of assistance messages. 
Figure 5.3.2.9-1 shows the sequence diagram of sending assistance information using the F-A.


Figure 5.3.2.9-1: Send Assistance Information Message
1. The Assistance Sender sends the assistance information message to the Assistance Receiver of the FLUS source. 
2. The Assistance Receive acknowledges the reception.
3. The Assistance Receiver triggers the appropriate action.


*** Next Change *** 

5.3.4	List of FLUS sink capabilities
The FLUS sink capabilities should include the features that are listed under claus 4.4.4.

[bookmark: _Toc532316461]5.3.5	FLUS source characterisation, capabilities and properties
FLUS source devices are characterized so that the basic FLUS-related functionality can be made known to the FLUS sink. 
The following FLUS source properties are specified:
-	Available video format(s);
-	Available audio format(s);
-	Available ancillary stream format(s): subtitles / captions, content metadata – for that which is not embedded in the media stream(s);
-	Connectivity: RAN, wired – and which system/s;
-	Remote control - one of: manual, remote, none – and which system/s;
-	Mobility - one of: fixed, on foot, ground vehicle, airborne vehicle, surface water vehicle, underwater;
-	Power – one of: Battery, battery with autonomous charging, mains.
The Remote Controller function uses the FLUS source capability discovery message exchange as specified in sub-clause 5.3.2.11 to retrieve the capabilities of the FLUS source and its attached media capture device(s).
The Remote Controller function uses the FLUS source status report request message exchange as specified in sub-clause 5.3.2.15 to retrieve the current status of the FLUS source device. The status is returned in the form of the capabilities of the FLUS source populated with the applicable setting to indicate the current state of the corresponding parameter.
Some parameters can conatin a particular capability setting, e.g. the current media format being transmitted. Other parameters contain one of the possible settings, possibly adding auxiliary information, e.g. when running on battery power, the current charge level and estimated operating time before needing to re-charge is indicated. When charging, the charge level and estimated time to full charge could be indicated.

5.3.6	List of FLUS Sink Configuration properties
All FLUS Sink Configuration properties, except for the resource id, are always carried in an HTTP message body. The access-token is always carried as part of HTTP headers. Except for the FLUS session creation request (where the id is not present), the resource id shall be present in the URL of all requests that relate to a specific FLUS Sink Configuration. 
In the table below, the following assertions are made:
-	Table header: C stands for Create FLUS session procedure, G is for Get FLUS session properties procedure, U is for Update FLUS session properties procedure and T is for Terminate FLUS session procedure. “I”, and “O” respectively denote “request” (going Into the FLUS sink), and response (going Out of the FLUS sink).
-	Optional (“O”) means that the property may or may not be sent/received during a REST transaction. It does not necessarily mean that the property is optional. It is possible, for example, that a session is not yet active because the FLUS source has not set the property in any previous update transaction using the PUT or PATCH HTTP method, as opposed to representing a hint on the importance of the property for the FLUS sink.
-	A property marked as optional (O) in a request message may be present in the request. When not present in the request body, the property, if present in the FLUS sink, will not be updated.
-	A property marked as optional (O) in a response message is only present in the response when a value is assigned or changed by the FLUS sink.
-	A property marked as mandatory (M) in a response message is always present in the response. The FLUS sink provides defaults, which may be modified subsequently by the content provider.
-	A blank cell in the table means “forbidden” (the property cannot be added to the request or returned by the FLUS sink, depending on the transaction direction).
Table 5.3.6-1: List of FLUS Sink Configuration properties
	Property Name
	Property Description
	C
I
	C
O
	G
I
	G
O
	U
I
	U
O
	T
I

	id
	Identifier of the FLUS Sink Configuration resource. 
Note that “id” is only provided within an HTTP body during the Create FLUS session response. Otherwise, “id” should be present in the message URL to identify the resource in the FLUS sink.
	Type
	Unit
	Default

	Integer 
	None 
	N/A



	
	M
	
	
	
	
	

	fu_instantiation
	Identifier of the FLUS media instantiation that is used by this FLUS session. 
Vendor specific enumeration values shall start with ‘vnd-‘ followed by a unique vendor name and optionally followed by additional characters.
The F-U instantiation shall be provided as a globally unique URN.
	Type
	Unit
	Default

	URI 
	None
	All



	
	
	
	M
	O
	
	

	entrypoint_URL
	Entry point URL information (e.g., SIP URL) for establishing the F-U connection to start the media streaming. Details on the Entrypoint URL is F-U instantiation specific.
	
	
	
	
	
	
	

	processing_description
	This object provides a media processing description document that defines the post processing pipeline that the FLUS sink shall apply to received media components. The pipeline description may also set the distribution target (incl FLUS sink storage) for the media.  
The Object has the following properties:
-	type: the MIME type of the workflow description document
-	document: the media processing document may be embedded in this element. The document shall be base64 encoded.
-	url: the URL to the media processing document.
The type and either the document property or the url property shall be provided.
The following formats are supported:
-	The MPEG NBMP Workflow Description Document, as defined in [17], which describes the requested media processing and the desired distribution mechanism after the processing has been performed. The type field shall be set to “application/mpeg-media-processing+json”

	
	
	
	O
	O
	
	




*** Last Change ***
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