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Start of First Change
[bookmark: _Toc41600551]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".
(….)
[REF1]		3GPP TS 22.263: "Service requirements for video, imaging and audio for professional applications (VIAPA)".
End of First Change

Start of Second Change
6.X	Audiovisual contribution
[bookmark: _Hlk45730437]6.x.1	Motivation
In the audiovisual environment, the video formats from capture to display are not in a Direct to Consumer mode and rather rely on a workflow of different stages adapted to the local requirements and constraints. We distinguish mainly three stages:
-	Production format, from capture to authoring.
-	Contribution format, from production to head-end encoders.
-	Distribution format, from head-end encoders to consumer devices.
Production formats from a camera to a production plant such as an Outside Broadcasting van are well defined. In this environment specialist media configurations specifically designed for such applications are used, such as lossless compression
Contribution formats are used for the uplink from the production area to head-end encoders for onward distribtuion. Contribution signals have stronger requirements on quality than distribution and have the following features:
-	High bit rate in order to ensure no visible artefacts are introduced by the following encoding stage.
-	Very low GoP size, or even intra-only coded, so as to limit the end-to-end delay in distributing the content live and to facilitate live vision mixing or editing between mutilple feeds.
Contribution signals have been historically distributed over fibre or satellite uplinks. With 5G, there is an opportunity to use cellular networks, particularly for uplink from remote locations.
In TS 22.263 [REF1], clause 6.2.1 describes the performance requirements for AV production applications. Uplink signals are required to fit within 200 Mbit/s for “Tier one” events produced in HD quality up to 500 Mbit/s for “Tier one” events produced in UHD quality.
Distribution formats are dealt with in other scenarios.
6.X.2	Description of the Anticipated Application
When working remotely from a broadcasting centre there is a requirement for producers, journalists and cameras crews to contribute audio, video and other data back to a broadcast centre for inclusion in a TV programme. This is of a high quality using professional video cameras and other production equipment.
It may be a single live stream of content that is intended to go straight to air in a news programme. Or it may be a longer Outside Broadcast such as a live sporting event. In the use case of remote production, multiple such live feeds may be backhauled over the cellular network simultaneously for vision mixing at a broadcast centre or else in an equivalent cloud-based service.
This scenario describes the ability to use 5G connectivity as a contribution feed of video, audio and ancillary data to a TV studio (e.g. news). Targeted formats are HD and UHD. Various forms of compression may be used in order to provide a balance between quality, speed and available bandwidth. It is usually observed that compression is usually on the video side and audio and data usually remain uncompressed.	Comment by Richard Bradbury: Don’t understand this use case.
The signal source is derived from a single camera that gives out an uncompressed video feed. This is then likely to be compressed before transmission via a 5G link. Different forms of compression may be required for different applications with low latency lightweight compression used where quality needs to be maintained and increased compression used where bandwidth is extremely limited, and speed of contribution is required.
6.X.3	Source Format Properties
Table 6.X-1 provides an overview of the different source signal properties for AV production. This information is used to select proper test sequences.
Table 6.X-1 AV production source properties
	Source format properties
	Possible values

	Spatial resolution
	1920x1080, 3840x2160

	Chroma format
	Y’CbCr

	Chroma subsampling
	4:2:0, 4:2:2, 4:4:4

	Picture aspec ratio
	16:9

	Frame rates
	50, 60, 100, 120 Hz

	Bit depth
	8, 10

	Colour space formats
	BT.709, BT.2020

	Transfer characteristics
	BT.2100 (HDR)



6.X.4	Encoding and Decoding Constraints
Table 6.X-2 provides an overview of encoding and decoding constraints for the AV production scenario using AVC and HEVC codecs as operation points. This will support the definition of detailed test conditions.
Table 6.X-2 Encoding and Decoding Configurations for AV production
	Encoding and Decoding Constraints
	AVC
	HEVC

	Relevant Codec and Codec Profile/Levels according to TS26.116 and TS26.511
	H.264/AVC High Profile
Level 4.0
	Main-10 Profile;
Main-4:2:2 10;
Main 4:2:2 10 Intra
Main Tier / High Tier
Level 4.1, Level 5.1, Level 6.1

	RAP period
	All intra / 4 frames
	All intra / 4 frames

	Bit rate parameters (CBR, VBR, CAE, HRD parameters)
	Fixed QP
	Fixed QP

	Latency requirements and specific encoding settings
	Low-latency requirements,
-Short GOP
-Intra only
	Low-latency requirements,
-Short GOP 
-Intra only

	Encoding complexity context 
	real-time encoding
	real-time encoding

	Required decoding capabilities
	H.264/AVC High Profile
Level 4.0
	H.265/HEVC Main-10 Profile
Level 4.1, 5.1, 6.1



6.X.5	Performance Metrics
tbd
6.X.6	Interoperability Considerations
tbd
6.X.7	Test Sequences
[Test sequences relevant from content production in 4:2:2 format or 4:2:0 by default.]
6.X.8	Detailed Test Conditions
tbd
6.X.9	External Performance Data
tbd
6.X.10	Additional Information
Tbd

End of Second Change

