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Abstract: This contribution reviews and aligns the audio performance requirements in following Tables:

· 6.2.1-1: Performance requirements of professional low-latency audio
· 6.2-1-2: Performance requirements of low-latency audio in presentation use cases
· 6.3.1-1: Performance requirements for low latency deterministic periodic traffic with multicast service
Discussion

Changes and alignments in this document include:

· Alignment of notes throughout the 3 tables (6.2.1-1, 6.2.12 and 6.3.1-1)

· Slightly increase of the PER requirements

· New wording for Note 1 including a simplified formula for calculating the E2E latency requirement. Update of the E2E latency requirements in the tables accordingly.

· Inclusion of Note 3 stating that the PER requirement presented in the tables have been provided under the assumption that the underlying packet error distribution is uniform. In case, packet errors occur in bursts, we expect the PER requirement to be stricter.
---------- Use Case template ----------
6
Performance requirements

6.1
Introduction

This section presents tables of performance requirements, where each line of the tables is considered as individual requirements.
6.2
General performance requirements
-------------------Start of Change 1-----------------------------
6.2.1
Video and audio production applications

Table 6.2.1-1: Performance requirements of professional low-latency periodic deterministic audio transport service
	Profile
	# of active UEs
	UE Speed
	Service Area
	E2E latency (Note 1)
	Transfer interval (Note 1)
	Packet error rate (Note 2, Note 3)
	Data rate UL
	Data rate DL

	Music Festival
	200
	10 km/h
	500 m x 500 m
	750 µs
	250 µs
	10-6
	500 kbit/s
	-

	
	100
	10 km/h
	500 m x 500 m
	750 µs
	250 µs
	10-6
	-
	1 Mbit/s

	Musical
	30
	50 km/h
	50 m x 50 m
	750 µs
	250 µs
	10-6
	500 kbit/s
	-

	
	20
	50 km/h
	50 m x 50 m
	750 µs
	250 µs
	10-6
	-
	1 Mbit/s

	
	10
	-
	50 m x 50 m
	750 µs
	250 µs
	10-6
	-
	500 kbit/s

	Semi-professional
	10
	5 km/h
	5 m x 5 m
	750 µs
	250 µs
	10-6
	100 kbit/s
	-

	
	10
	5 km/h
	5 m x 5 m
	750 µs
	250 µs
	10-6
	-
	200 kbit/s

	
	2
	-
	5 m x 5 m
	750 µs
	250 µs
	10-6
	-
	100 kbit/s

	AV production
	20
	5 km/h
	30 m x 30 m
	750 µs
	250 µs
	10-6
	1.5 Mbit/s
	-

	
	10
	5 km/h
	30 m x 30 m
	750 µs
	250 µs
	10-6
	-
	3 Mbit/s

	Audio Studio
	30
	-
	10 m x 10 m
	750 µs
	250 µs
	10-6
	5 Mbit/s
	-

	
	10
	5 km/h
	10 m x 10 m
	750 µs
	250 µs
	10-6
	-
	1 Mbit/s

	NOTE 1: 
Transfer interval refers to periodicity of the packet transfers. It has to be constant during the whole operation.. The value given in the table is a typical one, however other transfer intervals are possible as long as the end-to-end latency is ≤ (1ms – Transfer interval).
NOTE 2: 
Packet error rate is related to a packet size of (transfer interval × data rate). Packets that do not conform with the end-to-end latency are also accounted as error.
NOTE 3: 
The given requirement for a packet error rate assumes a uniform error distribution. The requirement for packet error rate is stricter if packet errors occur in bursts.



Table 6.2-1-2: Performance requirements of low-latency periodic deterministic audio transport service in presentation use cases
	Profile
	# of active UEs
	UE Speed
	Service Area
	E2E latency (Note 1)
	Transfer interval (Note 1)
	Packet error rate (Note 2, Note 3)
	Data rate UL
	Data rate DL

	Ad hoc
	20
	5 km/h
	300 m x 300 m
	4 ms
	1 ms
	10-5
	200 kbit/s
	-

	
	8
	stationary
	300 m x 300 m
	4 ms
	1 ms
	10-5
	-
	200 kbit/s

	Campus
	1000
	5 km/h
	2 km x 2 km
	4 ms
	1 ms
	10-5
	200 kbit/s
	-

	Conference
	10
	5 km/h
	100 m x 100 m
	4 ms
	1 ms
	10-5
	1.5 Mbit/s
	-

	
	4
	stationary
	100 m x 100 m
	4 ms
	1 ms
	10-5
	-
	1.5 Mbit/s

	Lecture room
	4
	5 km/h
	10 m x 10 m
	4 ms
	1 ms
	10-5
	50 kbit/s
	-

	
	2
	stationary
	10 m x 10 m
	4 ms
	1 ms
	10-5
	-
	50 kbit/s

	NOTE 1: 
Transfer interval refers to periodicity of the packet transfers. It has to be constant during the whole operation. The value given in the table is a typical one, however other transfer intervals are possible as long as the end-to-end latency is ≤ (5 ms – Transfer interval).
NOTE 2: 
Packet error rate is related to a packet size of (Transfer interval × data rate). Packets that do not conform with the end-to-end latency are also accounted as error.
NOTE 3: 
The given requirement for a packet error rate assumes a uniform error distribution. The requirement for packet error rate is stricter if packet errors occur in bursts.



-------------------End of Change 1-----------------------------
6.3
Multicast performance requirements

6.3.1
Audio and video production applications
-------------------Start of Change 2-----------------------------
Table 6.3.1-1: Performance requirements for low latency deterministic periodic traffic with multicast service.
	Profile
	# of active UEs
	# of UL streams
	# of DL streams
	UE Speed
	Service Area
	E2E latency (Note 1)
	Transfer interval (Note 1)
	Packet error rate (Note 2, Note 3)
	Data rate UL
	Data rate DL

	Integrated audience services
	50000
	-
	30 multicast streams
	5 km/h
	1.5 km x 1.5 km
	7 ms DL
	3 ms
	10-4
	-
	200 kbit/s

	Intercom system
	1000
	240 (Note 4)
	30 multicast streams
	5 km/h
	1.5 km x 1.5 km
	7 ms DL

7 ms UL
	3 ms
	10-4
	100 kbit/s
	100 kbit/s

	NOTE 1: 
Transfer interval refers to periodicity of the packet transfers. It has to be constant during the whole operation. The value given in the table is a typical one, however other transfer intervals are possible as long as the end-to-end latency is ≤ (10 ms – Transfer interval).
NOTE 2: 
Packet error rate is related to a packet size of (Transfer interval × data rate). Packets that do not conform with the end-to-end latency are also accounted as error.
NOTE 3: 
The given requirement for a packet error rate assumes a uniform error distribution. The requirement for packet error rate is stricter if packet errors occur in bursts.
NOTE 4: 
The UL stream originating from a UE may be the source of a DL multicast stream.


-------------------End of Change 2-----------------------------
