3GPP TSG-SA WG1 Meeting #84 
S1-183566
Spokane, WA, USA, 12 - 16 November 2018
(revision of S1-183061)
Title:
Professional TV Production Contribution from a Multi-Camera Outside 
using Uncompressed Video
Agenda Item:
8.3
Source:
EBU, BBC, Ericsson
Contact:
peter.bleckert@ericsson.com
Abstract: This contribution proposes a use case for multiple audio-visual content and service production to be supported by 3GPP systems in TR22.827. 
5.X
Professional TV Production Contribution from a Multi-Camera Outside Broadcast using Uncompressed Video

5.X.1
Description

Robert is a director of a sports programme. He needs to broadcast live the events unfolding at a sports arena in a remote location. He does not have the budget to send many people or lots of equipment. He can only send three cameras with operators, Tom, Dick and Harry and two journalists, Gaby and Steve. Robert remains in a different location and will produce the programme live from his Production Gallery. The Production Gallery has connectivity to a 3GPP network, either via radio or a direct connection to a 3GPP network.
Robert needs to receive ultra-reliable, low latency, uncompressed, synchronous and coherent audio and video programme feeds from the remote arena.
Robert needs to have ultra-reliable connectivity as his company will potentially have millions of viewers, both the broadcaster and the consumers could have paid a premium for the rights to transmit and receive the content.
Low latency is required to facilitate intelligible and rapid communications and immediate responses in terms of verbal replies as well as reacting to instructions.
Robert needs to make remote camera adjustments in as close to real time as possible.
Any latency needs to be constant and predictable and should remain so over the period of production which could be hours or even days.
Robert needs to be able to cut between two or more different cameras covering the same action without an obvious difference in timing.
Robert needs to be able to mix between audio sources without differences in timing causing audio disturbance.
Robert also needs to be able to establish voice communication with Tom, Dick, Harry, Gaby and Steve individually. He may decide to communicate with the group using Production Gallery controls.
Tom, Dick, Harry, Gaby and Steve also need to be able to communicate with one another locally either individually or in small groups.
Tom, Dick and Harry need to be able to see and hear a preview programme feed to line up shots with graphics overlays.
Gaby and Steve also need to be able to see and hear a return programme feed from the Production Gallery.
Robert also needs the ability to control the on-site equipment from the Production Gallery remotely and receive confirmation messages back all with low latency.
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5.X.2
Pre-conditions

· The Production Gallery is fully set up and capable of producing a programme of this type.
· There is connectivity to an existing public 3GPP network at the sports arena.

· There is either 3GPP or other internet access at the Production Gallery.

· The cameras and other production equipment are connected to a 3GPP network.

· The public 3GPP network will likely be concurrently used by multiple media production users.

· The public 3GPP network can be expected to be under heavy utilisation at times when media coverage is required.

5.X.3
Service Flows

1. Robert deploys content gathering crews to the area of interest with 3GPP coverage and appropriate equipment.
2. Tom, Dick and Harry configure the production equipment with the connection details (destination addresses) of the Production Gallery.
3. Robert in the Production Gallery receives all content streams and makes any necessary fixed timing adjustments, if required.
4. Robert in the Production Gallery influences the received content through voice and control communications and is in constant interaction with Tom, Dick, Harry, Gaby and Steve.
5. Robert will also make adjustments to on-site equipment via remote control interfaces.
6. In the Production Gallery, Robert creates the programme for transmission in real time.
5.X.4
Post-conditions

Final production programme output to go to air either via 3GPP network or other directly-connected hand-off.
x.1.5
Existing features partly or fully covering the use case functionality
< Highlight existing features in the existing set of normative specifications that partly or fully cover this use case.>
5.X.6
Potential Requirements

The 3GPP network shall support a professional TV production contribution from a multi-camera outside broadcast (uncompressed video) with the following requirements:

· The TV production can have multiple [2 to50+] professional TV production cameras, each requiring radio connectivity to the 5G core network of either 1Gb/s for SD (720x576 pixels) content, 3Gb/s for HD content (1920x1080 pixels), or 24Gb/s for Ultra high definition (3840x2160 pixels), uncompressed.
NOTE: Camera Denisty can vary from a low number of collocated cameras (eg studio (1000sq m) to 50+ in a sports stadia (100,000 sq meters), in some use cases the cameras may be spread over a wide geographical area (eg to cover a marathon or bike road race)
· Each 5G professional TV production camera shall be able to receive two compressed 100Mb/s return video and audio combined feeds from the Production Gallery.
· Each 5G professional TV production camera should operate with a service availability of at least 99.999%.

· All 5G professional TV production connectivity will require  latency to match audio requirements of >1ms and be synchronized to within to less than 20ms to allow cuts within a frame boundary. This should be constant and predictable to allow for correction.
· Each 5G professional TV production camera requires a control channel of 64kb/s per camera from a remote location.

· 
· The 5G system shall allow for handover between multiple cells with minimal disruption on the same network.

· The 5G system shall allow service continuity between multiple cells with minimal disruption on different networks that the user has access to.
