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[bookmark: _Toc26357789][bookmark: _Toc532289946]*** Start change 1 ***
[bookmark: _Toc36113926][bookmark: _Toc36231472]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	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 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" (June 2014).
[12]	3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".
[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".
[16]	3GPP TS 26.501: "5G Media Streaming (5GMS); General description and architecture".
[17]	ISO/IEC DIS 23090-8: "Information technology -- Coded representation of immersive media -- Part 8: Network based media processing" (under development).
[18]	IETF RFC 4574: "The Session Description Protocol (SDP) Label Attribute" (August 2006).
[19]	3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification".
[20]	3GPP TS 38.321,: "NR; Medium Access Control (MAC) protocol specification".
[X1]	OMA-ERELD-DM-V1_2-20070209-A: "Enabler Release Definition for OMA Device Management, Approved Version 1.2".
[X2]	3GPP TR 26.939: " Guidelines on the Framework for Live Uplink Streaming (FLUS)".
*** End change 1 ***

*** Start change 2 ***
[bookmark: _Toc36113939][bookmark: _Toc36231485]4.4.1	General
A FLUS session may include one or more media streams. Media streams are time-bound 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. 
The MPEG NBMP [17] Workflow Description Document may be used to describe the media processing tasks at FLUS sink to be performed on received media components from the FLUS source. See Annex X B for further details. 
*** End change 2 ***

*** Start change 3 ***
[bookmark: _Toc26357807]4.5	FLUS source systems
[bookmark: _Toc26357808]4.5.1	Introduction
FLUS supports different source systems. A source system description contains metadata on the captured media sources and their inter-relationships and is made available to the FLUS sink such that the FLUS sink can properly interpret and process  the received media streams. FLUS can be deployed with source systems as defined in this specification, or with proprietary source systems. A source system is identified by a unique identifier. That identifier and the corresponding source system description are provided to the FLUS sink during the FLUS session establishment and/or update procedures. The interactions between the FLUS source and FLUS sink, in terms of HTTP-based RESTful API request/response mechanisms, are specified in clause 5.7.
A set of 3GPP-defined source systems is specified in this clause.
*** End change 3 ***

*** Start change 4 ***
[bookmark: _Toc26357815]4.5.5.3	Descriptive Parameters
In order to describe the media and metadata components of the system, the description language needs to provide information on the source system as well as each media component. The 3DOF FLUS system is described in Table 4.5-2. 
Table 4.5-2: 3DOF FLUS source System Description
	3DOF FLUS source system
	Cardinality 
	Description

	
	Source System Identifier
	URI
	Identifier of the source system as a URI, and in this specification shall be set to: urn:org:3gpp:flus:3dof:2017

	
	Description  
	
	Detailed description of the source system including static metadata, etc. , and which shall be conveyed in a separate namespace from that of the Source System Identifier.

	
	Video Stream
	0 … 1
	At most one video stream is contained. 
If present, the media stream is identified by the media type "video", such that no additional identifier is needed. The video stream shall contain sufficient information to be self-declarative in the coordinate system as defined in clause 4.5.5.2.

	
	
	Identifier
	0 … 1 
	Unique identifier of the video stream in the source system. If not present, the source system should contain sufficient information to uniquely identify the video stream in the source system.  

	
	
	Type
	1
	Provides the type of the contained video stream
-	360 mono: The video represents a single spherical video.
-	360 stereo: The video contains two spherical videos, one for each eye.
-	Unknown: will be provided by source system.

	
	
	Description
	1
	Describes the details of the video stream including the encoding, the metadata, etc. The media stream is self-describing in the source system.

	
	Audio Stream
	0 … 1
	If present, the media stream is identified by the media type "audio", such that no additional identifier is needed. The audio stream shall contain sufficient information to be self-describing in the coordinate system as defined in clause 4.5.4.24.5.5.2.

	
	
	Identifier
	0 … 1 
	Unique identifier of the audio stream in the source system. If not present, the source system should contain sufficient information to uniquely identify the audio stream in the source system.  

	
	
	Type
	1
	Defines the type of the contained audio stream:
-	2D: the audio describes a planar version of the surrounding audio. No heights are included.
-	3D: the audio includes 3 dimensions with heights.
-	Unknown: will be provided by source system.

	
	
	Description
	1
	Describes the details of the audio stream including the encoding, the metadata, etc. The media stream is self-describing in the source system

	
	Other Media Stream
	0 … N
	If present, each media stream shall include an identifier that provides an exact description of each (non- video or audio) media stream. Note that metadata is also considered as a separate media stream.
Each such media stream shall contain sufficient information to be self-describing in the coordinate system defined in clause 4.5.5.2.

	
	
	Identifier
	1 
	Unique identifier (for each instance) of the media stream in the source system. The identifier value shall be provided to describe the metadata. Examples for metadata description are 4CC codes in the file format.  

	
	
	Description
	1
	Describes the details of this media stream including the encoding, the metadata, etc. The media stream is self-describing in the source system



*** End change 4 ***

*** Start change 5 ***
[bookmark: _Toc26357828]5.2.1.3	FLUS management object
The UE may be pre-provisioned with a FLUS sink URI through a 3GPP FLUS Management Object.
The FLUS Management Object shall have a Management Object Identifier: "urn:oma:mo:ext-3gpp-flus:1.0". The MO shall be compatible with OMA Device Management protocol specification version 1.2 and above as described in [OMA-ERELD_DM-VIX1]. The following nodes for FLUS configuration are defined:
Node: /<X>
This interior node specifies the unique object id of a FLUS management object. The purpose of this interior node is to group together the parameters of a single object. 
-	Occurrence: ZeroOrOne
-	Format: node
-	Minimum Access Types: Get
The following interior nodes shall be contained if the FLUS sink in the terminal supports the FLUS Management Object. 
/<X>/Sink/<X>
This node is a collection of information about a FLUS sink
-	Occurrence: OneOrMore
-	Format: node
-	Minimum Access Types: Get
/<X>/Sink/<X>/SIP_URI
This leaf node provides the SIP URI for the FLUS sink that is described by the parent node.
-	Occurrence: One
-	Format: string
-	Minimum Access Types: Get
/<X>/Sink/<X>/Capabilities
This leaf node provides a URL to a JSON or XML document that describes the capabilities of the FLUS sink. The format of the document is outside the scope of this specification. 
-	Occurrence: ZeroOrOne
-	Format: string
-	Minimum Access Types: Get
The structure of this FLUS MO is depicted in Figure X5.2-1.
/<X>/Sink/<X>/Ext
The Ext is an interior node where the vendor specific information can be placed (vendor meaning application vendor, device vendor etc.). Usually the vendor extension is identified by vendor specific name under the ext node. The tree structure under the vendor identified is not defined and can therefore include one or more un-standardized sub-trees.
-	Occurrence: ZeroOrOne
-	Format: node
-	Minimum Access Types: Get
/<X>/Ext
The Ext is an interior node where the vendor specific information can be placed (vendor meaning application vendor, device vendor etc.). Usually the vendor extension is identified by vendor specific name under the ext node. The tree structure under the vendor identified is not defined and can therefore include one or more un-standardized sub-trees.
-	Occurrence: ZeroOrOne
-	Format: node
-	Minimum Access Types: Get


Figure 5.2-1: FLUS management object tree
*** End change 5 ***

*** Start change 6 ***
[bookmark: _Toc26357883]A.1.3	Deployment with non-colocated Control Source and Media Source
This clause describes a deployment scenario whereby the Control Source and the Media Source are implemented in different functional entities. It is an example of the professional media production use case as described in TR 26.939 [XXX2] whereby a production center facility, remotely located from the capture device, controls the establishment and termination of the FLUS session via F-C. The functional entity in which the Control Source is located is referred to as the CTRL entity.


Figure A.1.3-1: Deployment with minimal FLUS sub-functions
It is assumed that the workflow is started from the Control Source. For example, via interaction with an UI and associated API, a human operator causes the Control Source function to establish and control the FLUS session. It is assumed that the Media Source has a local GUI so that it can be provisioned, via the selected F-U instantiation, the Media Sink ingest information and other implementation-specific configurations.
*** End change 6 ***

*** Start change 7 ***
[bookmark: _Toc26357887]A.2.3	Deployment with a Remote Controller co-located with a Control Sink sub-function
This clause describes a deployment scenario whereby the Remote Controller is co-located with the Control Sink on the same functional entity. The Remote Control Target is deployed with the Media Source on the same device (the FLUS Source). It is an example of the professional media production use case as described in TR 26.939 [XXX2] whereby a production center facility, remotely located from the capture device, controls the establishment and termination of the FLUS session via F-C, as well as performs remote control of the media capture equipment at a separate location (e.g., the event venue of a sports match or musical performance).
The FLUS Source is provisioned with the Remote Controller information via a local API. The FLUS Source receives the provisioning information of the selected F-U instantiation and the Media Sink ingest information via the Remote Control Interface. 
It is possible to deploy FLUS Sink functions within a public cloud. The FLUS sink can be configured by a CTRL device, which is located behind a NAT / Firewall, such as within an enterprise network or within a PLMN. The FLUS Source functions are located on a wireless device, which is deployed within a PLMN. Traffic routing policies forbid the direct communication between the FLUS Sink and the CTRL entity.


Figure A.2.3-1: Deployment with a Remote Controller co-located with a Control Sink sub-function
It is assumed, that the CTRL device is used as the main control function. FLUS defines a framework which supports the extension of existing F-C or F-RC interfaces with implementation configurations. 
It is assumed the service specific implementation extends the F-C information with additional FLUS Source configuration information, so that the CTRL device can be the origin of the FLUS Sink configuration and the FLUS Source configuration. The FLUS Source configuration is relayed by an implementation-specific function from the Control Sink into the Remote Controller using local APIs. 
*** End change 7 ***

*** Start change 8 ***

[bookmark: _Toc26369642]Annex B (informative):
Network-Based Media Processing (NBMP)
B.1. Introduction
MPEG NBMP in ISO/IEC 23090-8 [17] defines a framework that enables initializing and controlling media processing in the network. An NBMP Source describes the required media processing including the input and output formats and protocols, the required processing and configuration information. Based on this request, the NBMP Workflow Manager establishes the media processing workflow and informs the NBMP Source that the workflow is ready to start the processing. The Media Source(s) can then start transmitting their media to the network for processing.  
NBMP control plane covers the following APIs (REST resources):
–	Workflow API is used by NBMP Source to request NBMP Workflow Manager create and run a media processing workflow
–	Function Discovery API provides the means for Workflow Manager and/or NBMP Source to discover media processing Functions that can be instantiated as part of a media processing Workflow.
–	Task API is used by the NBMP Workflow Manager to configure, manage and monitor a Task at runtime.
The Workflow Description Document (WDD), Task Description Document (TDD) and Function Description Document (FDD) are exchanged using the above APIs as JSON objects.
On the media plane, NBMP describes the media formats, the metadata, and the supplementary information formats between the NBMP Source and the Task, as well as between the Tasks themselves. 
Figure XB.1 depicts the NBMP reference architecture depicting the above control plane and media plane interactions.

[image: ]
Figure XB.1 – NBMP reference architecture

NBMP can be used for initiating media processing workflows such as 360 stitching, guided transcoding, overlaying on image or video backgrounds or view-dependent content customization.
B.2. NBMP Use in FLUS
The MPEG NBMP [17] Workflow Description Document (WDD) may be used to describe the media processing tasks at the FLUS sink to be performed on received media components from the FLUS source. As described in clause 5.3.6, NBMP WDD may be signalled as part of FLUS Sink Configuration properties.
*** End change 8 ***

*** End of changes ***
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