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Abstract: This contribution provides an update of subclause 5.8.4 in TR 22.804.
Discussion
This document describes the service area and deployment options of the use case high data rate video streaming / professional video production in subclause 5.8.4.

Proposal

------------------------- START OF PROPOSED CHANGES ----------------------------

------------------------- Start of Change 1 ----------------------------

5.8.4
High data rate video streaming / professional video production
5.8.4.1
Description

The use case “high data rate video streaming / professional video production” addresses demanding applications that partially require extensive post-processing of the material supplied by cameras. Post processing increases the quality requirements of the source material, which entails an increased transmission bandwidth. In particular, scenic productions (e.g. TV-shows, theatre, award ceremonies, etc.) place high demands on the communication network - due to their "quasi-live" producing character...

In this use case, high-quality video data is streamed wirelessly from one or several cameras to the base station of a Local High Quality Network (see Figure 5.8.4.1-1), where it can be recorded or edited. Moreover, the video production system allows remote operation of the cameras (e.g. focus control) by sending and receiving control data. In general, the operation is limited to a relatively small service area (see Table 5.8.4.1).
The video stream sent from a camera is used for two purposes:

· As the camera signal for, e.g., "quasi live" editing and recording;
· For viewing by remote camera operators, e.g. crane operators and focus pullers (i.e. to maintain image sharpness of whatever subject or action is being filmed).

Currently, several dedicated wireless systems for video and control need to be used in parallel. This is disadvantageous and potentially can be improved by the use of 5G RAT as a common enabler.

The professional video production use case is quite demanding, as high data rate is required in parallel with low latency. Especially, for the remote lens control application, which is performed by the focus pullers, low latency is a critical topic. This is because focus tracking of moving objects based on delayed monitoring or outdated control commands inevitably  results in focusing faults.. Two scenarios are defined for this use case: 

· Portable, high-data-rate video production system: The location and time of deployment are flexible and can change from one occasion to the next. The system is in worldwide use. It is typically shipped in flight cases from one location to another. This scenario places major requirements on the wireless system, especially to delay, data rate , error behaviour, ease of deployment and dismantling.
· Fixed installation, high-data-rate video production system: The camera part is the same as for the portable scenario. However, the base station(s) - including antennas and system wiring - can be permanently installed in a typical production studio.
The separation in two scenarios should mainly be considered for a later product definition with respect to the base station side. The camera part and the typical requirements for the performance of the wireless system is the same for both scenarios. The latter are summarized in Table 5.8.4.1-1.
Professional video systems rely on ultra-precise time synchronisation at the application level. Each professional video terminal shall independently refer to an accurate time reference signal that reaches all terminal devices simultaneously, i.e. within a jitter interval much smaller than the video sampling period.
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Figure 5.8.4.1-1 Logical topology of high data rate video streaming use case

Table 5.8.4.1-1: System parameters of the high data rate video streaming/ professional video production use case
	
	Local Conference System
	Comments

	Application latency
	< 50 ms
	End-to-end delay from the camera image sensor back to the camera lens motors. This includes sensor integration time and delay of all components in-between.

	End-to-end latency
	
< 10 ms 
	Latency that is introduced for communication between UE and the network excluding application and application interfaces.




	User experienced data rate
	· UL (camera 
to base station):
100 Mb/s to 200 Mb/s
· DL (Base station to
· Camera):
20 Mb/s 
	

	Communication service availability.
	<10-5
	The number represents one defect video frame per one hour of operation.

One video frame comprises about 300 packets, each 1280 bytes in length. A video frame is defect if one or more bits or packets representing this frame are corrupted or missing

	# of video links
	3
	The system shall support 3 video cameras per cell

	Range
	1 m to 50 m
	Distance from the camera to the base station

	Service area
	≤ 2500 m2
	Indoor and outdoors

	Synchronicity
	≤ 10 µs 
	All wireless video devices shall be synchronised inside one local high-quality network

	Mobility
	≤ 50 km/h, rotation < 0,52 rad/s.
	The wireless system shall allow camera movements of up to 50 km/h and camera rotations of 0,52 rad/s

	Security
	Secured data transmission is required.
	


5.8.4.2
Pre-conditions

All wireless video devices on-site (see Figure 5.8.4.1-1) are switched on and connected to a PMSE production network through a local 5G base station.

5.8.4.3
Service Flows

A service flow in a professional video production network may look as follows:

1)
High quality video data is streamed wirelessly from one or several cameras to the professional video production network, where the video can be recorded or edited.

2)
Control data to allow the remote operation of the cameras (e.g. focus control) is sent to and from the professional video production network to the wireless cameras.
5.8.4.4
Post-conditions

The video production devices run as required by the application.

5.8.4.5
Challenges to the 5G System

Special challenges to the 5G system associated with this use case include the following aspects:

· Very stringent requirements on communication service availability, packet error ratio and end-to-end latency throughout the whole operation time.

· Very stringent requirements on application level clock synchronicity between different nodes . This implies that the 5G system must support isochronous packet transfer and ultra-precise time synchronisation, even in the user equipment. Time-Sensitive Setworking features may be revealed to the application or equivalent interfaces implemented.

· Professional video systems rely on ultra-precise time synchronisation at application level and would benefit from IEEE 1588 PTP and Time-Sensitive Networking-like features.
· Support of local private network deployment with KPIs that meet this use case's requirement.
5.8.4.6
Potential Requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	PMSE 3.1
	The 5G system shall support a 10 µs clock synchronicity between a communication group of 3 to 10 UEs. 
	T
	

	PMSE 3.2
	The 5G system shall support data integrity and confidentiality protection, even for communication services with high data rate, low latency and high communication service availability requirements.
	T
	

	PMSE 3.3
	The 5G system shall support communication service availability exceeding 99,999%.
	T
	

	PMSE 3.4
	The 5G system shall support hot-plugging in the sense that new devices may be dynamically added to and removed from a live performance application, without any observable impact on the other devices and communication streams.
	T
	

	PMSE 3.5
	The 5G system shall support UE speeds of up to 50 km/h and UE rotations of 0,52 rad/s, even for communication services with high data rate, low latency and high communication service availability.
	T
	

	PMSE 3.6
	The 5G system shall support industry standards for precision clock synchronisation (e.g., IEEE 1588) for IP based A/V systems in a way that the synchronisation requirements outlined in requirement PMSE 3.1 can be met
	A
	

	PMSE 3.7
	The 5G system shall support private network deployments (physical and virtual) within the service area for particular application that require a high level of privacy.
	A,T
	

	PMSE 3.8
	The 5G system shall support interworking with legacy PMSE devices supporting Ethernet (e.g. cameras).
	A
	


------------------------- End of Change 1 ----------------------------

--------------------------------------- END OF PROPOSED CHANGES ---------------------------------------
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