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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.

Introduction

The Framework for Live Uplink Streaming (FLUS) is an enabler for live media streaming from a source entity to a sink entity. FLUS offers different modes for media streaming. One mode is based on MTSI. When used with MTSI-based mode, FLUS enables to establish live media streaming between UEs or between a source entity and a sink entity, within and across operator networks. UEs can connect to MTSI using a 3GPP access network. In contrast to MTSI, where certain types of QoS for speech or video may be used, FLUS can provide a flexible range of QoS, e.g., maximum delay, available bandwidth or target packet loss rates. In another mode FLUS may be operated in a non MTSI-based mode. In addition to providing flexible links, advanced functionalities of FLUS, such as the signalling of immersive media, can be used to complement existing 3GPP services.
1
Scope

The present document defines a source entity and a sink entity for the FLUS that can be support point-to-point transmission of audio including speech, video, and text. It defines media handling (e.g., signalling, transport, packet-loss handling, and adaptation), as well as interactivity (e.g., adding or dropping media component during a session when the geometric range of audio visual media is changed from 180 to 360 degrees or vice versa). The focus is to ensure a reliable and interoperable service with a predictable media quality while allowing for flexibility in the service offerings.

A FLUS source entity, which may be embedded in a single UE, or in a UE and a separate audio-visual front-end, may support all or a subset of features specified in this document. When used as a generic framework, no feature or procedure specified in this document is mandated for the FLUS source entity and the FLUS sink entity. Impact on the service quality and network capacity is left to the discretion of the implementation and the service utilizing the framework. For example, configuration of media formats and codecs follows the requirements of the respective service.  When offered as part of a 3GPP services, such as MTSI, the impact on the service quality and network capacity is left to the discretion of the implementation or service policy. 

The specification is written in a forward-compatible way in order to allow additions of media components and functionality in releases after Release 15.
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 DIS 23090-2: "Omnidirectional Media Format. N16824".

[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".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions 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].
example: text used to clarify abstract rules by applying them literally.
FLUS Session: A logical association between a FLUS source and FLUS sink within which media content can be sent from the source to the sink. 

Media Session: The time interval within a FLUS session during which media content can be sent from FLUS source to FLUS sink. One or more media streams are delivered during a media session. A media session may be established and controlled by a well-defined control protocol. 

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.2
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].
FLUS
Framework for Live Uplink Streaming
HMD
Head Mounted Display

IMS



IP Multimedia Subsystem
4
System Architecture
4.1
General

4.2
System
4.2.1 General
Figure 4.2-1 depicts the architecture showing the relevant entities for providing the uplink streaming service. 
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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 context of this specification, the capture devices are considered parts of a UE or connected to it. 

When the FLUS sink is located on a UE, the FLUS sink forwards 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) 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 establish and control a single FLUS session and several media sessions. 

The F reference point also enables the FLUS sink to authenticate and authorize a FLUS source. 

The F reference point shall support security function for confidentiality protection of both the FLUS control plane (F-C) and FLUS user plane (F-U).
Details of the FLUS control plane and FLUS user plane functions are shown in Figure 4.2-2.
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Figure 4.2-2: Sub-functions of FLUS
FLUS ctrl and F-C: FLUS control plane functionality associated processing by FLUS sink of uploaded media for subsequent downstream distribution, plus media session protocol selection 

FLUS media and F-U: FLUS user plane functionality which includes media session establishment (e.g. IMS session set-up for MTSI-based FLUS instantiation), consisting of one or more media streams, and subsequent media data transmission.

Note : F-C is not needed, when the FLUS sink is only capable of rendering.
F-C is used to establish and control the FLUS session. F-C allows the FLUS source to 

- select the media session instantiation, like MTSI, 

- provision the static metadata around the media session, 

- select and configure the processing and distribution sub-functions.

The media session instantiation is defined as part of the FLUS session. The user plane (F-U) contains also the media session establishment procedures. Different media sessions may be established for one FLUS session.

The media session may contain one or more media stream(s). 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 media session may be composed of more than one media stream containing the same content type, e.g., multiple media streams of video.

Editor’s note: The FLUS sink may trigger establishment of the media session. Detailed realization is FFS.
4.2.2
Uplink streaming for MTSI

The architecture of uplink streaming for MTSI is depicted in Figure 4.2-3. 
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Figure 4.2-3: Uplink streaming for MTSI

The reception function of an MTSI client, MTSI rx client, is used to realize the FLUS media receiver components in the FLUS sink. The FLUS sink may be on another UE or may be an MTSI rx client in the network.

F-U contains all MTSI- related signalling. 

Editor’s note: Whether F-C is realized using IMS is FFS.
The transmission function of an MTSI client, MTSI tx client, is used to realize the FLUS media sender components in the FLUS source.
4.2.3
Uplink streaming for PSS

The architecture of uplink streaming for PSS is depicted in Figure 4.2-4. 
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Figure 4.2-4: Uplink streaming for PSS

[The PSS Server includes all functions of the FLUS sink and post processing.]
The PSS Content Source is located on the UE side and contains the FLUS source.

Editor’s note: two options

1) In PSS, FLUS media is converted to PSS media

2) PSS media is generated on the content source and directly uploaded into PSS server. Only the control is translated. 

4.3
Terminal
The functional components of a terminal including both a FLUS source and a FLUS sink that uses 3GPP access are shown in figure 4.3-1.
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NOTE 1:
The grey box marks the scope of the present document but components inside or outside the box need not be implemented unless required in the session.
NOTE 2:
It is not required that all components of a FLUS source or a FLUS sink are included in a terminal.
Figure 4.3-1: Functional components of a FLUS source and a FLUS sink
The scope of the present document is to specify media handling and interaction, which includes media control, as well as transport of media and control data.
Editor’s note: The format of the encoders and decoders are not specified in this document.

Editor’s note: Specification of audio rendering requirements for the IMS-based instantiation for FFS.

Although indicated in figure 4.3-1 as within the scope of the present document, whether to employ or how to realize the audio/video renderer, media controller, or audio/video pre-processor is left to the configuration of a FLUS source and a FLUS sink, and their implementation. For these functional components, this document only defines the signalling of media controller that might be used to refine the handling of media.
Time media may include text, graphics, etc.

If a terminal including a FLUS source uses 3GPP access only for uplink media transmission, its functional components are shown in figure 4.3-2.
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Figure 4.3-2: Functional components of a FLUS source for uplink media transmission
4.4
Procedures
4.4.1
General

A FLUS session may carry one or more media streams. Media streams are time bounded to the FLUS session they belong to. When a media stream is active, the FLUS source can send media content to the FLUS sink. A FLUS session may have zero, one or more media sessions containing one or more media streams.
Figure 4.4.1.1 depicts an example relationship of a FLUS session with a single media session containing a single media stream.
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Figure 4.4-1: FLUS, media sessions and media streams

When the FLUS sink is located on a UE and the UE renders the received media content directly, the presence of the FLUS session is FFS. It may not be present or may be realized through IMS,

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.

Editor’s note: When using HTTP to carry media streams, the media session may not explicitly be established. Detailed phrasing is FFS.

Editor’s note: Whether there are multiple sequential (overlapping or non-overlapping) media sessions within one FLUS session is allowed is FFS.
4.4.2
FLUS session establishment

It is assumed that the FLUS source has the necessary information to establish an F-C connection to a FLUS sink, e.g., in terms of an SIP-URI or an HTTP URL.
Editor’s note: This approach is similar to the xMB interface principles, where the Content Provider is aware of the BM-SC address and URL schemes for session creation. 

4.4.3
FLUS session update

In the RESTful architecture design, an HTTP resource is created and then filled with information. The FLUS session establishment should create a FLUS session, which is then configured with FLUS session update. For example, the media session instantiation should be selected. 

The FLUS session update includes also the configuration of the FLUS sessions including

· Selection of the media session instantiation, e.g. MTSI, …

· Provision of session specific metadata like session name, copyright info, description, etc

· Configuration of processing for each media stream (including stream dependency). Processing may include

° Transcoding of input media streams

° Re-packaging of input media streams

° Mixing 

· Configuration of distribution for each media stream. Note, storage of data is included.

° Storage or media streams,

° CDN origin functionality

° Forwarding to

- xMB: xMB-U parameters like BM-SC Push URL or Address

- Social Media Platforms: push parameters and session credentials

, e.g., network based stitching.

4.4.4
FLUS sink capability discovery 

This procedure allows a FLUS source to discover capabilities of the FLUS sink.

The FLUS sink capabilities include

- Processing capabilities

° Supported input formats, codecs and codec profiles / levels, 

° Transcoding with formats, output codecs, codec profiles / levels, bitrates, etc,

° Reformatting with output format,

° Combination of input media streams, e.g. network based stitching, mixing, etc,

° others

- Distribution capabilities

 ° Storage capabilities,

° CDN Origin capabilities and CDN Origin Server base URLs,

° Forwarding, incl supported forwarding protocol, supported security principles, etc  
4.4.5 
FLUS session termination 

The FLUS source 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.


4.4.6 
F-U procedures

4.4.6.1
General

4.4.6.2
Media session establishment
<this should contain a generic FLUS procedure, which is then realized e.g. MTSI / IMS>
4.4.6.3 
Media session update
4.4.6.4
Media session termination
4.5
FLUS Source Systems

4.5.1
Introduction
FLUS supports different source system. A source system describes the captured media sources and their relationship among each other, such that the FLUS sync can make use of the individual media sources in order to process data. FLUS can be deployed with source systems defined in this specification, or with proprietary source systems. A source system is identified by a unique identifier that can be declared in the session establishment process. Source systems are defined by unique URIs. 
The description of FLUS source systems in different session establishment environments is covered in clause 5.
4.5.2
General Source Systems
A source system provides a collection of media streams that can be combined by the FLUS sink to create a full media experience. FLUS provides the ability to stream continuous media sources from a source to a sink.

Media streams within one source system are temporally synchronized and self-declarative in the source system. Media streams are identified by a unique identifier in a source system. 
Each media stream shall be self-declarative in the announced system.
Media streams may be of type video, audio, text or metadata.
A source system may declare additional metadata in the namespace of the source system.
Table 4.5-1: General Source System Description
	Source System
	
	
	IMS Parameters
	Non-IMS Parameters

	
	Source System Identifier
	URI
	Uniquely defines the source system 
	a=3gpp-flus-system:<urn>
	JSON (SourceSystemIdentifier)
As an object

	
	FLUS session container
	
	Optional separator needed to identify the FLUS media streams if adding a FLUS session to a concurrent MTSI session
	a=group:FLUS <mid_1> <mid_2>...
	Not needed

	
	Configuration 
	Source System specific configuration
	Provides the ability to add configuration parameters of the source system in the document.
	a=3gpp-flus-configuration:<base 64 encoded>
	Not needed

	
	Media Stream
	Media
Descriptions (1…N)
	N media streams are defined in the source system
	m=
(one per stream)
	Defined by the F-U instantiation

	
	
	Identifier
	Unique identifier in the source system
	The id may be provided. If not provided, the Description may contain sufficient information to uniquely identify the media stream in the system.  
	a=mid:<media_id>
	Defined by the F-U instantiation (may be implicit)

	
	
	Configuration
	Media Stream specific configuration
	Describes the details of the media stream including the encoding, the metadata, etc. The media stream is self-declaring in the system. Descriptive of a single media stream in the context of a session definition is defined by each session establishment, e.g. a media line in SDP.
	a=3gpp-flus-media-configuration:<base 64 encoded>

	Defined by the F-U instantiation

	
	
	
	
	
	
	

	
	
	Bandwidth Requirement
	
	Mandatory if QoS is required
	b=AS:<bw>
a=bw-info:

	Defined by the F-U instantiation

	
	
	Transmission Direction
	Optional direction
	
	a=sendonly
(mandatory)
	Defined by the F-U instantiation

	
	
	Codec
	
	Codec Identifier
	a=rtpmap:
(mandatory)
	Defined by F-U instantiation.


	
	
	Codec configuration
	Codec-specific configuration
	
	a=fmtp:
	Defined by F-U instantiation

	
	
	
	Media Type
	Audio, video, text, etc...
	
	m=<type>
(mandatory)
	Defined by F-U instantiation

	
	
	
	Media Transport and Control
	
	Transport protocol must operate over IP
	m=<type> <port> RTP/AVP
(mandatory)
RTP/AVPF
(if video rate adaptation is desired)

	Defined by F-U instantiation.




4.5.3
Vendor-Specific Source System
A vendor-specific source system shall be identified with a unique vendor-specific urn identifier such as urn:[com]:[vendor_x]:[system_y]
4.5.4
Default Source System
The default source system shall be identified with the unique identifier urn:org:3gpp:flus:default:2017. This is for planar media formats.

4.5.5
3DOF FLUS Source System
4.5.5.1
Introduction
The three-degrees of freedom system is defined to fully describe content that enables the user to look around from a single observation point in 3D space.  
A 3DOF source system is identified with the unique identifier urn:org:3gpp:flus:3dof:2017. 
The coordinate system is defined, as well as the basic structure to describe
4.5.5.2
Coordinate System
The direction in which FLUS sink is interested can be represented using a coordinate system shown in figure 4.5-1, which consists of three axes, X, Y, and Z [3]. Three angles, pitch, yaw, and roll, are measured around the X, Y, and Z axes respectively. As the torso is assumed to be fixed, the angles are assumed to be generated by the movement of head. If seen from the origin to the positive direction of each axis, indicated by the arrows, each angle increases clockwise. The X-Z plane is aligned with the ground. When looking in the positive direction of Z axis, all angles are zero.


[image: image10.emf]Roll

Yaw

Pitch

Z

Y

X


Figure 4.5-1: Coordinate system at media receiver
FLUS 3DOF system enables to capture and upstream content from source systems. A source system is defined as a capturing device that has a center point from which the content is captured.
The captured content is represented in a reference system that enables a consumer of FLUS captured content to be able to look around from a single observation point in 3D space defined by the position of central capturing device(s). 

This ability to look around and listen from a center point in 3D space is defined as 3 degrees of freedom (3DOF).

· Tilting side to side on the X-axis referred to as Rolling

· Tilting forward and backward on the Y-axis, referred to as Pitching

· Turning left and right on the Z-axis, referred to as Yawing 

It is worth noting that this center point is not necessarily static - it may be moving. The center point is defined by a physical Location.

The content may be combined with simultaneously captured audio that may be 3D. 
Additional timed media sources may be captured and upstreamed.

Signals may represent a 2D signal or a spherical video. Spherical signals defined in this specification are represented in a spherical coordinate space in angular coordinates (ϕ, θ) for use in omnidirectional video applications and 3D audio. The viewing and listing perspective is from the origin sensing/looking/hearing outward toward the inside of the sphere. The spherical coordinates are defined so that ϕ is the azimuth (longitude, increasing eastward) and θ is the elevation (latitude, increasing northward) as depicted in Figure YYY.
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Figure YYY: Spherical surface coordinates ϕ, θ with yaw, pitch, and roll of the region of a sphere covered by the cropped output picture relative to the equator and 0 meridian
Depending on the applications or implementations, not all angles may be necessary or available for FLUS source. The 360 video and the 3D audio may have a restricted coverage as shown in Figure YYY. For example, it may not be possible for FLUS source to control media encoding parameters related to roll or pitch, e.g., when a wheel-shaped camera with a series of lenses is located on a flat surface, in which case only yaw needs to be fed back. How to measure these angles is out of the scope of this document.
For video, such a center point may exist for each eye, referred to as stereo signal. And obviously, the video consists of three color components, typically expressed by the luminance (Y) and two chrominance components (U and V).
Although this coordinate system is defined for FLUS sink, and FLUS source may use a typical spherical coordinate system as define in [2] where the layout of loud speakers is represented with azimuth and elevation, the FLUS source should take appropriate actions based on the geometric information it receives from the far-end. If such a spherical coordinate system is used, the direction at FLUS source when both azimuth and elevation are zero corresponds to the direction at FLUS sink when pitch, yaw, and roll are all zero.
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
	
	

	
	Source System Identifier
	URI
	urn:org:3gpp:flus:3dof:2017

	
	Description  
	Separate namespace
	Provides a detailed description of the source system including copyright information, static metadata, etc.

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

	
	
	Identifier
	0 … 1 
	Unique identifier in the source system. The id may be provided. If not provided, the Description may contain sufficient information to uniquely identify the media stream in the system.  

	
	
	Type
	1
	Provides the type of the contained video

· 
· 360 mono: The video represents a single spherical video.
· 360 stereo: The video contains two spherical videos, one for each eye.
· Unknown: look into system.

	
	
	
	
	
· 
· 
· 

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

	
	Audio Stream
	0 … 1
	At most one audio stream is contained. The media stream is identified by the media type audio, so no identifier is needed. The audio stream shall contain sufficient information to be self-declarative in the coordinate system defined in clause 4.5.4.2.

	
	
	Identifier
	0 … 1 
	Unique identifier in the source system. The id may be provided. If not provided, the Description may contain sufficient information to uniquely identify the media stream in the system.  

	
	
	Type
	1
	Defines the type of the audio:

· 2D: the audio describes a planar version of the surrounding audio. No heights are included.
· 3D: the audio includes 3 dimensions with heights.
· Unknown: look into system.

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

	
	Other Media Stream
	0 … N
	Other media streams may be present. If present, they shall include an identifier that provides an exact description of the media stream. Note that metadata is also considered as a separate media stream.
Each media stream shall contain sufficient information to be self-declarative in the coordinate system defined in clause 4.5.5.2.

	
	
	Identifier
	1 
	Unique identifier in the source system. The id shall be provided to describe metadata. Examples for metadata description are for example 4CC codes in the file format.  

	
	
	Description
	1
	Describes the details of the media stream including the encoding, the metadata, etc. The media stream is self-declaring in the system
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Protocols
5.1
General

5.2
IMS-based system
5.2.1
System configuration
Editor’s Note: needs to refer to the systems in clause 4.5. Should be a media line for each media.
5.2.2
Session management
5.2.3
Data transport
5.3
Non-IMS-based system
5.3.1
System configuration
Editor’s Note: needs to refer to the systems in clause 4.5. Should be a media line for each media.
5.3.2
Session management
5.3.3
Data transport
6
Terminal capabilities
6.1
General
7
Media profiles consideration
Editor’s note: This section, if included, may only contain 3GPP-defined media codecs and profiles. The inclusion/ removal of this clause is for further the study. 
<this should be removed for now>
7.1 
General

7.1
Media components
7.2
Media profiles for uplink
7.2.1
Speech

7.2.2
Audio
7.2.3
Video
7.2.4
Text
8
QoS handlings

Editor’s note: This section may be merged into other sections.
8.1
General
8.2
Latency handling

8.3
Packet-loss handling

8.4
Adaptation handling
9
Uplink streaming interface
Editor’s note: This section may be merged into the section on Architecture, or Protocols.
9.1
General

9.2
Discovery

9.3
Capability exchange

9.4
Uplink streaming configuration

9.5
Session establishment
9.6
Session termination
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