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Abstract: This proposes changes to section 5.7 of TR 22.827 including comments received during the discussion in SA1.
---------- Use Case template ----------
5.7
Professional TV Production Contributions from an Off-Site, Remotely-Produced, Multi-Camera Outside Broadcast 
5.7.1
Description

The director of a live sports programme needs to broadcast 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 and two presenters. The director 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.

The director needs to receive ultra-reliable, low latency, uncompressed, synchronous and coherent audio and video programme feeds from the remote arena.

The director 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.

The director 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.

The director needs to be able to cut between two or more different cameras covering the same action without an obvious difference in timing.
He needs to be able to mix between audio sources without differences in timing causing audio disturbance.

The director also needs to be able to establish voice communication with each of the camera operators and presenters individually. He may decide to communicate with the group using Production Gallery controls.

The camera operators and presenters also need to be able to communicate with one another locally either individually or in small groups.

The three camera operators each need to be able to see and hear a preview programme feed to line up shots with graphics overlays.

The presenters also need to be able to see and hear a return programme feed from the Production Gallery.

The director also needs the ability to control the on-site equipment from the Production Gallery remotely and receive confirmation messages back, all with low latency.
This user case is likely to use compressed video in as higher quality and at as low latency as possible.  Current thinking envisages the availability of 2 streams of video per camera, one a lower quality proxy and one in as higher quality as possible.

The low quality feed is sent back to the broadcast centre to allow for monitoring and mixing with other sources while the higher quality is held at site. When a decision to cut or mix between cameras is made at the broadcast centre the high quality feed of the selected camera is sent form the location to be broadcast.
[image: image1.png]Network
interface

Network
interface

Network
interface

3GPP.
network

N

~

A~

S





Figure 5.7.1-1: 
An example of a multi-camera outside broadcast where contributions are 



independently fed back to a remote production gallery complete with return 


communications.


5.7.2
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 5G network at the sports arena.

· There is either 5G or other internet access at the Production Gallery.

· The cameras and other production equipment are connected to a 5G network.

· The public 5G network will likely be concurrently used by multiple media production users.

· The public 5G network can be expected to be under heavy utilisation at times when media coverage is required.
5.7.3
Service Flows
· The director deploys content-gathering crews to the area of interest with 5G coverage and appropriate equipment.
· The camera operators each configure their production equipment with the connection details (destination addresses) of the Production Gallery.
· The director in the Production Gallery receives all content streams and makes any necessary fixed timing adjustments, if required.
· The director in the Production Gallery influences the received content through voice and control communications and is in constant interaction with the camera operators and the presenter/journalists.
· The director will also make adjustments to on-site equipment via remote control interfaces.
· In the Production Gallery, the director creates the programme for transmission in real time.
5.7.4
Post-conditions

Final production programme output to go to air either via 5G network or other directly connected hand-off.
5.7.5
Existing features partly or fully covering the use case functionality

[PR 5.7.5-001]:
The 5G system shall support the provision of elemental flows of synchronous video, audio and data feeds in a transparent way.

 

[PR 5.7.5-002]:
The 5G system shall support application layer protocols for discovery, registration, connection 


management, network control and security compatible with current broadcast best practice (NMOS).
[PR 5.7.5-003]:
The 5G system shall allow for handover between multiple cells with minimal disruption on the same 

network.
5.7.6
Potential New Requirements needed to support the use case

Video link bandwidth shall support compressed video up to UHD 4K at 50 fps as per table below.

	Use Case
	mobility
	Uni or bi directional
	Downlink data rate per UE
	Uplink data rate per UE
	link latency
(note 2:3)
	Max packet size
	Total delay (inc.application)
	reliability
	# of active UE
	Service area

	[PR 5.7.6-001]

Remote OB
	Stationary or slow <7kmh
	Bi
	20 Mb/s
	200Mb/s
	6 ms
	1500 bytes
	<20 ms
	QEF (note 1)
	<5


	1000m2

	

	Note 1:
The 5G system shall be able to deliver Quasi Error Free (QEF) services, meaning less than one uncorrected error event per hour at the input 
of the video decoder. One or more retransmissions of network layer packets may take place in order to satisfy the reliability requirement.
Note 2:
This is the maximum end-to-end latency allowed for the 5G system to deliver the service in the case the end-to-end latency is completely 
allocated to the 5G system from the UE to the Interface to Data Network.
Note 3:
Latency is less important than QEF, longer latency can be accepted to avoid errors. 

Note 4:
User case is more likely to be deployed over a point to point dedicated link.

Note 5:
Bandwidth to include video, audio and data on a single link.


[Editor’s note: The desire is to extend the extend the existing functionality of modern broadcast networks, as described in [3] (see also Annex **), out to remote devices connected via a 5G network. Therefore, the following requirements are critical to the adoption of 5G technologies (also applicable to uncompressed user case).]
[PR 5.7.6-002]:
All professional TV production connectivity will require latency to be synchronized to within to 


less than 20 ms to allow cuts within a frame boundary. This shall be constant and predictable to 


allow for a fixed correction value.
 [PR 5.7.6-003]:
The 3GPP system shall allow service continuity between multiple cells with minimal disruption on 

different networks that the user has access to.
[PR 5.7.6-004]:
The 5G system shall be able to distribute high-precision timing information as per the Precision Time 

Protocol (IEEE 1588-2008) in SMPTE ST2059 
profile. To enable the synchronous timing of broadcast 

devices over the network and to provide data to enable the use of a UE media clock
[PR 5.7.6-005]:
The 5G system shall have the ability to support open standard based broadcast workflows.
[Editor’s note: VSF and SMPTE and exploring the requirements for SMPTE compatible video over wireless links]
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�References? More details to be provided





