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Abstract: This document includes the main body of the VIAPA technical specification, which contains:

· The scope of VIAPA is included with this contribution. The scope reflects the requirements from the AVPROD and CMed studies [1,2]

· List of references 

· Definitions, and symbols related to audio/video production

· This overview has a general section, a section including professional audio/video productions,  
· medical imaging text will be included by CMed contribution.  
 [1]
3GPP TR 22.827: “Study on Audio-Visual Service Production” 

[2]
3GPP TR 22.826: “Study on communication services for critical medical applications”

---------- Use Case template ----------
1
Scope

This document describes the service and performance requirements for the operation of professional video, audio and imaging via a 5G system, including a UE, NG-RAN and 5G Core network. 

The aspects addressed in this document include:

-
Network service requirements specific for the operation of professional video, imaging and audio for PLMN and non-public networks (NPN)

- 
New key performance indicators (KPIs) for PLMN and NPN

-
KPIs for Multicast and Broadcast Services

-
Network Exposure Requirements

-
Clock synchronisation

-
Application Specific Requirements for video, imaging and audio

-
Mobile and airborne base stations for NPNs

-
Service continuity

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]
3GPP TR 22.827: “Study on Audio-Visual Service Production” 

[3]
3GPP TR 22.826: “Study on communication services for critical medical applications”

[4]
Internet Engineering Task Force (IETF), IETF RFC 4175

3
Definitions, symbols 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].

AV Production: the process by which audio and video content are combined in order to produce media content. This could be for live events, media production, conferences or other professional applications.

Clock Synchronisation Service: The service to align otherwise independent UE clocks. 

Clock Synchronicity: The maximum allowed time offset within the fully synchronised system between UE clocks. 

NOTE: This definition was taken from clause 3.1 in 3GPP TS 22.104 " Service requirements for cyber-physical control applications in vertical domains"
Compressed Video: a means of making video file or stream sizes smaller to meet various applications. Different applications have different compressions methodologies applied. 

· Mezzanine compression: low latency and non-complex compression applied to a video signal in order to maintain the maximum amount of information whilst reducing the stream size to allow for the available bandwidth. 

· Visually lossless compression: the maximum amount of compression that can be applied to a video signal before visible compression artefact appear.

· Highly compressed: use of compression to distribute content over very low bandwidth connections where the content is more important than the quality of the image.

Cue / Talkback: Audio messages sent from broadcast centre to location usually to instruct a presenter when to speak. This is not audible in the broadcast audio.
End-to-end Latency: the time that takes to transfer a given piece of information from a source to a destination, measured at the communication interface, from the moment it is transmitted by the source to the moment it is successfully received at the destination.

NOTE: This definition was taken from clause 3.1 in 3GPP TS 22.261 "Service requirements for the 5G system"

Isochronous: The time characteristic of an event or signal that is recurring at known, periodic time intervals.

NOTE 1:
Isochronous data transmission is a form of synchronous data transmission where similar (logically or in size) data frames are sent linked to a periodic clock pulse.

NOTE 2:
Isochronous data transmission ensures that data between the source and the sink of the AV application flows continuously and at a steady rate.

In-Ear-Monitoring (IEM): A specialist type of earphone usually worn by a performer in which an audio signal is fed to a wireless receive device and attached earphone.

Media Clock: Media clocks are used to control the flow (timing and period) of audio / video data acquisition, processing and playback. Typically, media clocks are generated locally in every mobile or stationary device with a master clock generated by an externally sourced grand master clock (currently GPS but transitioning to 5G in future). 

Mouth-to-ear Latency: End-to-end maximum latency between the analogue input at the audio source (e.g. wireless microphone) and the analog output at the audio sink (e.g. IEM). It includes audio application, application interfacing and the time delay introduced by the wireless transmission path.
Multi-Cam: The use of two or more cameras in an outside broadcast which can be cut between, important considerations are colour imagery, timing, framing and picture size and frequency.

Network Operator: The entity which offers 3GPP communication services.

Outside Broadcast: A production where content is being acquired away from the broadcast centre and controlled from the location. Generates output for broadcast which may be sent back to the broadcast centre for inclusion into a programme or for onward distribution. 

Radio Microphone: A microphone that uses a wireless connection to transmit either an analogue or digital audio channel on a dedicated radio frequency or multiplex to one or more dedicated receivers which then output an audio signal suitable for onward processing.
Uncompressed Video: Uncompressed video is digital video that either has never been compressed or was generated by decompressing previously compressed digital video. RTP payload is described in [4].

Video, imaging and audio: The means of digital capture, transmission and storage of still and moving pictures and sound for professional use.

3.2
Symbols

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

Tframe
Time interval between consecutive audio frames at application layer. Also used to denote the transfer interval in this document. 

3.3
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].

AV
Audio-Visual

IEM
In-Ear-Monitoring

4
Overview on Video, Imaging and Audio Professional Applications

The present document introduces requirements related to professional video, imaging and audio services. Unlike other consumer multimedia applications envisioned for 3GPP systems, the applications in which this document focuses have more demanding performance targets and includes user devices that are managed in different workflows when compared to typical UEs.

This is to enable devices such as professional cameras and microphones to use the 5G network either directly or via the addition of a dedicated intermediate technology.

This document focuses on services for the production of audio-visual data for any area that requires high quality images or sound. This may include AV production, medical or gaming applications.

4.1 AV production 

AV production includes television and radio studios, live news-gathering, sports events, music festivals, among others. All of these applications require a high degree of confidence, since they are related to the capturing and transmission of data at the beginning of a production chain. This differs drastically when compared to other multimedia services because the communication errors will be propagated to the entire audience that is consuming that content both live and on recorded medias. Furthermore, the transmitted data is often post-processed with nonlinear filters which could actually amplify defects that would be otherwise not noticed by humans. Therefore, these applications call for uncompressed or slightly compressed data, and very low probability of errors. These devices will also be used alongside existing technologies which have a high level of performance and so any new technologies will need to match or improve upon the existing workflows to drive adoption of the technology.

The performance aspects that are covered in this document also target the latency that these services experience. Since these applications involve physical feedback on performances that are happening live, the latency requirements are very strict. One example if the transmission of professional microphones and in-ear monitors. These systems provide feedback for what the musicians are playing, and even small delays may affect their sensation of timbre, and ability to keep the tempo of the music. 

This document also refers to how the network structure of the 5G system is configured in order to accommodate these applications. Many of these are nomadic scenarios, that require simplified deployment often in different countries. For this reason, this the 5G system should enable non-public networks that can be deployed in an agile way.

