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1. Introduction
This contribution proposes updates to requirements in TS 22.261, for audio visual use case. 
2. Discussion
Requirements have been addressed for 5G applications in TS 22.261 v1.10 
Multi-speakers/displays system consists of multiple displays and speaker array. 

The system requires audio-visual interaction which includes simultaneous start of all elements: lip synchronization and tightly coupled stereo [1]. 
· The audio-visual interaction quality is controlled by the latency and jitter of data transfer of elements of the system. Lip synchronization is the relative timing of audio and video, which is typically within 20 milliseconds [2]. 
· Speaker line arrays are designed to produce sound in a large area using carefully designed speaker pattern to minimize overlapping effect from multiple sound sources to the listener(s). Each speaker receives audio stream from network and outputs the audio stream to digital-to-analog converter for power amplification. The sound pattern is controlled by the latency of audio stream to each speaker. As shown in Fig.1, the audio and video data are transmitted from APP controller to the speakers and display, the jitter of the latency through 3GPP network shall be kept at 5 microsecond level [3] to ensure the designed sound pattern and lip synchronization. 
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Fig 1. End-to-End latency jitter

3. Proposal
* * * * Start of Change * * * *
7.2
Low latency and high reliability

Editor's Note: Text in this section is still to be elaborated 
Table 7.2.2-1 Performance requirements for low-latency and high-reliability scenarios.

	Service
	End-end latency
	Jitter
	Survival time
	Communication service availability
	Reliability
	User experienced data rate
	Payload
	Traffic density
(note 6)
	Connection density
(note 7)
	Service area dimension
(note 5)

	Discrete automation – motion control
(note 1)
	1 ms
	1 µs
	0 ms
	99,9999%
	99,999 %
	10 Mbps
	Small
	1 Tbps/km2
	100 000/km2
	100 x 100 x 30 m 

	Discrete automation
	10 ms
	100 µs
	0 ms
	99,99%
	99,999 %
	10 Mbps
	Small to big
	1 Tbps/km2
	100 000/km2
	1000 x 1000 x 30 m

	Process automation – remote control
	50 ms
	20 ms
	100 ms
	99,9999%
	99,9999%
	100 Mbps
	Small to big
	100 Gbps/km2
	1 000/km2
	300 x 300 x 50 m

	Process automation ‒ monitoring
	50 ms
	20 ms
	100 ms
	99,9%
	99,9%
	1 Mbps
	Small
	10 Gbps/km2
	10 000/km2
	300 x 300 x 50

	Electricity distribution – medium voltage
	25 ms
	25 ms
	25 ms
	99,9%
	99,9%
	10 Mbps
	Small to big
	10 Gbps/km2
	1 000/km2
	100 km along power line

	Electricity distribution – high voltage 
(note 3)
	5 ms
	1 ms
	0 ms
	99,9999%
	99,9999%
	100 Mbps
	Small
	100 Gbps/km2
	1 000/km2

(note 4)
	200 km along power line

	Intelligent transport systems – 
infrastructure backhaul
	10 ms


	20 ms
	100 ms
	99,9999%
	99,9999%
	10 Mbps
	Small to big
	10 Gbps/km2
	1 000/km2
	2 km along a road

	Tactile interaction
(note 1)
	0,5 ms
	TBC
	TBC
	[99,999%]
	[99,999%]
	[Low]
	[Small]
	[Low]
	[Low]
	TBC

	Audio-visual interaction 
(note 2)
	[10 ms]
	 5µs or 20ms 
(NOTE 9)
	TBC
	[99,9%]
	[99,9%]
	[250 Mbps]
	[Big]
	[Low]
	Low]
	TBC 

	
	
	
	
	
	
	
	
	
	
	

	Remote control
	[5 ms]
	TBC
	TBC
	[99,999%]
	[99,999%]
	[From low to 10 Mbps]
	[Small to big]
	[Low]
	[Low]
	TBC

	NOTE 1: 
Traffic prioritization and hosting services close to the end-user may be helpful in reaching the lowest latency values.

NOTE 2: 
Audio-visual interaction requires very low-delay audio and video coding, and high video frame rates (e.g., 120 fps).
NOTE 3: 
Currently realised via wired communication lines. 

NOTE 4: 
In dense urban areas.

NOTE 5: 
Estimates of maximum dimensions; the last figure is the vertical dimension.

NOTE 6: 
Based on the assumption that all connected applications within the service volume require the user experienced data rate.  

NOTE 7: 
Under the assumption of 100% 5G penetration.

NOTE 8: 
All the values in this table are targeted values and not strict requirements. 
NOTE 9:     The 5µs jitter is for sound pattern control of speakers array, and the 20 ms jitter is for the synchronization of audio and visual. 


* * * * End of Change * * * *
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