3GPP TSG-SA WG1 Meeting #80	S1-174147
Reno, Nevada, USA, 27 November - 1 December 2017	

Title:	Use case: High data rate video streaming / professional video production
Agenda Item:	8.5 - FS_CAV
Source:	Intel, Robert Bosch, Fraunhofer Heinrich-Hertz-Institut (HHI), IRT, EBU, BMWi
Contact:	valerio.frascolla@intel.com 

Abstract: This contribution describes the use case „High data rate video streaming/ professional video production” of the Programme Making and Special Events (PMSE) vertical. It contains the use case description and associated requirements for 5G systems.
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Discussion
Note: a high-level description of this use case (S1-172381) was presented at the 3GPP SA-1 #78 meeting in Porto.
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5.X.4	High data rate video streaming / professional video production
5.X.4.1	Description
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]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. The post processing increases the quality requirements on the source material and thus also on the bandwidth required for transmission. In particular, scenically produced productions, which due to the time pressure can be considered "quasi-live" productions, place high demands.
In this use case, high quality video data is streamed wirelessly from one or several cameras to the base station of the Local High Quality Network (see Figure 5.X.4.1-1), where it can be recorded or edited. Moreover, the system should allow remote operation of the cameras (e.g. focus control) by sending and receiving control data to and from the cameras.
The video stream sent from a camera is used for two purposes:
· As the useful 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 on 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 wireless systems.
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, performed by the focus pullers, low latency is a critical issue. This is because focus tracking of moving objects based on delayed monitoring inevitably would result in focus faults. Further demanding is the fact that the focus control data are sent back wirelessly to the filming camera again. Two scenarios are defined for this use case: 
· Portable high data rate video production system: The location and time of deployment are not fixed 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 and error behaviour.
· Fix 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 and can make use of the characteristics and infrastructure of 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 should be the same for both scenarios. The latter are summarized in Table 5.X.4.1.
Professional video systems rely on ultra-precise time synchronization at application level. Each professional video terminal shall independently refer to an accurate reference signal that reaches all terminal devices simultaneously, i.e. within a phase jitter much smaller than the video sampling period.


Figure 5.X.4.1-1 Logical topology of high data rate video streaming use case

Table 5.X.4.1: System parameters of the high data rate video streaming use case / Professional Video Production
	
	Local Conference System
	Comments

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

	End-to-end latency
	<2 ms (no transmission errors)

< 10 ms (including retransmissions)
	Latency that is introduced per link of the wireless communication system excluding application and application interfacing.
The end-to-end latency of the wireless system shall be below 2 ms for a nominal transmission without transmission errors.
In case of transmission errors the packet shall be resent autonomously by the wireless system. The system delay including retransmission(s) shall be below 10 ms

	User experienced data rate
	UL (Camera to base station):
· 100 –  200 Mb/s

DL (Base station to Camera)
· 20 Mbit/s 
	

	Reliability
	99,999%
	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 - 50 m
	Distance from the camera to the base station

	Service area
	≤ 2500 m2
	Indoor and Outdoor

	Synchronicity
	≤ 1 ms
	All wireless video devices shall be synchronized inside one local high quality network

	Mobility
	≤ 50 km/h, rotation < 30 °/sec.
	The wireless system shall allow camera movements of at least pedestrian speed and camera rotations of 30 °/sec

	Security
	Secured data transmission is required
	



5.X.4.2	Pre-conditions
All wireless video devices on-site (Figure 5.X.4.1-1) are switched on and connected to a PMSE production network through a local 5G base station.

5.X.4.3	Service Flows
A typical 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 base station of the professional video production network, where it can be recorded or edited.
2.  Control data to allow the remote operation of the cameras (e.g. focus control) is sent from the base station to the wireless cameras and vice versa. 
5.X.4.4	Post-conditions
The video production devices run as required by the application.
5.X.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, PER and end-to-end latency throughout the whole operation time.
· Very stringent requirements on clock synchronicity between different nodes at application level. This implies that the 5G system must support deterministic packet transfer and ultra-precise time synchronization, even in the user equipment. Time-sensitive networking features may be revealed to the application or equivalent interfaces implemented.
· Professional video systems rely on ultra-precise time synchronization at application level and would benefit from IEEE 1588 PTP and Time Sensitive Networking-like features.

5.X.4.6 Potential Requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	PMSE 1.1
	The 5G system shall support a synchronicity between a communication group of 3 – 10 UEs in the order of 1 ms or below
	T
	

	PMSE 1.2
	The 5G system shall support data integrity protection and message authentication, even for communication services with high data rate, low latency and high reliability requirements
	T
	

	PMSE 1.3
	The 5G system shall support communication service availability exceeding at least 99,999%
	T
	

	PMSE 1.4
	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
	T
	

	PMSE 1.5
	The 5G system shall support UE speeds of up to 14 m/s (at least pedestrian speed [1.4 to 2.5 m/s]) and UE rotations of 30 °/sec, even for communication services with high data rate, low latency and high reliability
	T
	

	PMSE 1.6
	The 5G system shall provide support of IEEE 1588 for IP based A/V systems in a way that the synchronization requirements outlined in Table 5.X.4-1 can be met
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------------------------- End of Change 1 ----------------------------

Start of Change 2
[bookmark: _Toc483545553]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].
A/V	Audio/Video
DL	Downlink
IP	Internet Protocol
IEEE	Institute of Electrical and Electronics Engineers
PTP	Precision Time Protocol
	UE	User Equipment
	UL	Uplink
	
End of Change 2

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


image1.emf
Quasi Live Editing Remote Lens Control


Microsoft_Visio_2003-2010_Drawing1.vsd

