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Abstract: This document provides a revision of the consolidated potential requirements of AVPROD. The changes include a revision of the performance consolidated requirements and the service consolidated requirements.

The changes for the performance consolidated requirements are: 

· the packet error ratio is shown now as a ratio and not as a percentage

· improvement the quasi-error free formula for determining the video packet error ratio

The changes regarding the consolidated service requirements are:
· text revision to make it more generic
· Revision of requirement regarding a lost of core network connectivity

· Moving requirement on core network connectivity to the NPN subclause from the service continuity subclause

· Propagating service requirement changes of use case in section 5.12 from contributions S1-191369 and S1-191560
8
Consolidated potential requirements
8.1 Performance requirements 
Every line in each table should be considered as an independent requirement.
Table 8.1-1: Performance requirements of low latency periodic deterministic communication service 
	Profile
	# of active UEs
	UE Speed
	Service Area
	E2E latency (Note 1)
	Transfer interval (Note 1)
	Packet error ratio (Note 2)
	Data rate UL
	Data rate DL

	Ad hoc
	20
	5 km/h
	300 m x 300 m
	3 ms
	3 ms
	10-4

	200 kbit/s
	-

	
	8
	stationary 
	300 m x 300 m
	3 ms
	3 ms
	10-4

	-
	200 kbit/s

	Campus
	1000
	5 km/h
	2 km x 2 km
	5 ms
	5 ms
	10-4

	200 kbit/s
	-

	Conference
	10
	5 km/h
	100 m x 100 m
	3 ms
	3 ms
	10-4

	1.5 Mbit/s
	-

	
	4
	stationary
	100 m x 100 m
	3 ms
	3 ms
	10-4

	-
	1.5 Mbit/s

	Lecture room
	4
	5 km/h
	10 m x 10 m
	3 ms
	3 ms
	10-4

	50 kbit/s
	-

	
	2
	stationary 
	10 m x 10 m
	3 ms
	3 ms
	10-4

	-
	50 kbit/s

	Festival
	200
	10 km/h
	500 m x 500 m
	600 µs
	250 µs
	10-4

	500 kbit/s
	-

	
	100
	10 km/h
	500 m x 500 m
	600 µs
	250 µs
	10-4

	-
	1 Mbit/s

	Musical
	30
	50 km/h
	50 m x 50 m
	600 µs
	250 µs
	10-4

	500 kbit/s
	-

	
	20
	50 km/h
	50 m x 50 m
	600 µs
	250 µs
	10-4

	-
	1 Mbit/s

	
	10
	- 
	50 m x 50 m
	600 µs
	250 µs
	10-4

	-
	500 kbit/s

	Semi-professional
	10
	5 km/h
	5 m x 5 m
	600 µs
	250 µs
	10-4

	100 kbit/s
	-

	
	10
	5 km/h
	5 m x 5 m
	600 µs
	250 µs
	10-4

	-
	200 kbit/s

	
	2
	-
	5 m x 5 m 
	600 µs
	250 µs
	10-4

	-
	100 kbit/s

	AV production
	20
	5 km/h
	30 m x 30 m
	600 µs
	250 µs
	10-4

	1.5 Mbit/s
	-

	
	10
	5 km/h
	30 m x 30 m
	600 µs
	250 µs
	10-4

	-
	3 Mbit/s

	Audio Studio
	30
	-
	10 m x 10 m
	600 µs
	250 µs
	10-4

	5 Mbit/s
	-

	
	10
	5 km/h
	10 m x 10 m
	600 µs
	250 µs
	10-4

	-
	1 Mbit/s

	NOTE 1: Transfer interval refers to periodicity of the packet transfers. It has to be constant during the whole operation and can be defined as being the same as the Tframe of Annex A. 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 smaller than ≤ (15 – 2 × Tframe) for 1-way communication,  ≤ (15 – 3 × Tframe))/2 for 2-way communication semi-professional profiles, and  ≤ (2 – 3 × Tframe)/2 for the professional profiles. If there is an interface for synchronizing audio devices and radio interface as described in Section 7, the latency requirement can be relaxed as described in the Annex A.1.

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.


Table 8.1-2: 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 ratio (Note 2)
	Data rate UL
	Data rate DL

	Integrated audience services
	50000
	-
	30 multicast streams
	5 km/h
	1.5 km x 1.5 km
	5 ms DL
	5 ms
	10-3

	-
	200 kbit/s

	Intercom system
	1000
	240 (Note 3)
	30 multicast streams
	5 km/h
	1.5 km x 1.5 km
	3 ms DL

3 ms UL
	3 ms
	10-3

	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 and can be defined as being the same as the Tframe of Annex A. 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 smaller than ≤ (15 – 3 × Tframe)/2 for the 2-way communication profiles and ≤ (15 – 2 × Tframe) for the 1-way communication profiles, which yields a mouth-to-ear latency of 20 ms. If there is an interface for synchronizing audio devices and radio interface as described in Section 7, the latency requirement can be relaxed as described in the Annex A.1.

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 UL stream originating from a UE may be the source of a DL multicast stream.


Table 8.1-3: Performance requirements for low latency video.
	Profile
	# of active UEs
	UE Speed
	Service Area
	E2E latency 
	Packet error ratio (Note 1)
	Data rate UL
	Data rate DL

	Uncompressed  UHD video
	1
	0 km/h
	1 km2
	400 ms
	
2,8 10-10 UL


1,7 10-7 DL
	12 Gbit/s
	20 Mbit/s

	Uncompressed  HD video
	1
	0 km/h
	1 km2
	400 ms
	
1,0 10-9 UL

1,7 10-7 DL
	3 .2 Gbit/s
	20 Mbit/s

	Mezzanine compression UHD video
	5
	0 km/h
	1000 m2
	1 s


	1,1 10-9 UL

1,7 10-7 DL
	3 Gbit/s
	20 Mbit/s

	Mezzanine compression HD video
	5
	0 km/h
	1000 m2
	1 s


	3,3 10-9 UL

1,7 10-7 DL
	1 Gbit/s
	20 Mbit/s

	Tier one events UHD
	5
	0 km/h
	1000 m2
	1 s


	6,7 10-9 UL

1,7 10-7DL
	500 Mbit/s
	20 Mbit/s

	Tier one events HD
	5
	0 km/h
	1000 m2
	1 s


	1,7 10-8UL

1,7 10-7 DL
	200 Mbit/s
	20 Mbit/s

	Tier two events UHD
	5
	7 km/h
	1000 m2
	1 s


	3,3 10-8UL

1,7 10-7DL
	100 Mbit/s
	20 Mbit/s

	Tier two events HD
	5
	7 km/h
	1000 m2
	1 s


	4,2 10-8UL

1,7 10-7DL
	80 Mbit/s
	20 Mbit/s

	Tier three events UHD (Note 2)
	5
	200 km/h
	1000 m2
	1 s


	1,7 10-7UL

3,3 10-7DL
	20 Mbit/s
	10 Mbit/s

	Tier three events HD (Note 2)
	5
	200 km/h
	1000 m2
	1 s


	3,3 10-7UL

3,3 10-7DL
	10 Mbit/s
	10 Mbit/s

	Remote OB
	5
	7 km/h
	1000 m2
	6 ms
	1,7 10-8UL

1,7 10-7DL
	200 Mbit/s
	20 Mbit/s

	NPN ground to air UHD up Link
	10
	500 km/h
	700 km2 x 6000 m (Note 3)


	40 ms
	3,3 10-8UL
1,7 10-7DL
	100 Mbit/s
	20 Mbit/s

	NPN ground to air HD up link
	10
	500 km/h
	700 km2 x 6000 m (Note 3)
	40 ms
	4,2 10-8UL
1,7 10-7DL
	80 Mbit/s
	20 Mbit/s

	NPN air to ground

UHD down Link
	2
	500 km/h
	700 km2 x 6000 m (Note 3)
	40 ms
	1,7 10-7UL
3,3 10-8DL
	20 Mbit/s
	100 Mbit/s

	NPN air to ground    HD down link
	2
	500 km/h
	700 km2 x 6000 m (Note 3)
	40 ms
	1,7 10-7UL
4,2 10-8DL
	20 Mbit/s
	80 Mbit/s

	NPN radio Camera UHD
	10
	200 km/h
	1 km2
	3 ms
	3,3 10-8UL

1,7 10-7DL
	100 Mbit/s
	20 Mbit/s

	NPN radio camera HD
	10
	200 km/h
	1 km2
	3 ms
	4,2 10-8UL

1,7 10-7DL
	80 Mbit/s
	20 Mbit/s

	NOTE 1: Packet error ratio calculated considering 1500 B packets, and 1 error per hour as PER[image: image2.emf]
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 is the data rate in Mbit/s..

NOTE 2: Could use either professional equipment or mobile phone equipped with dedicated newsgathering app. 

NOTE 3: 6000 m = height but in a cone formation (i.e. ground coverage with a circle of diameter 30 km).


8.2 Non-Public network 

Based on MNO and NPN policy, the 5G system shall support a mechanism to enable MNO to update the subscription of an authorized UE in order to allow the UE to connect to a desired NPN. This on-demand mechanism should enable means for a user to request on-the-spot network connectivity which is authorized by its MNO.
The 5G system shall enable an NPN to be able to request a third-party service provider to perform alternative (e.g., to AKA) authentication with non-3GPP identities and credentials to be used for UE network access authentication in non-public networks based on non-3GPP identities and credentials supplied by the third party service provider.
The 5G system shall enable an NPN to support multiple third-party service providers.
The 5G system shall enable an NPN to be able to request a PLMN to perform NPN access network authentication of a UE based on 3GPP identities and credentials supplied by the PLMN.
Based on operator policy, the 5G system shall support a mechanism to provision on-demand connectivity (e.g. IP connectivity for remote provisioning). The 5G system shall support an on-demand mechanism for a user (human or software) to request on-the-spot network connectivity while providing operators with identification and security tools for the provided connectivity.

The 5G system shall support a secure mechanism for a network operator of an NPN to remotely provision the non-3GPP identities and credentials of a uniquely identifiable and verifiably secure IoT device.
In the event of a loss of communication between RAN and core network, the 5G system shall be able to restore a network function within 1 s after reconnection of RAN and core network.

8.3 Multicast and Broadcast service

void
8.4 Clock synchronization 
The 5G network shall be able to provide time reference information to a 3rd party application as a master clock with an accuracy of one microsecond.

8.5 AVPROD application specific requirements
The 5G system shall support media flows from open standard based broadcast workflows and be agnostic to the data carried
8.6 Service Continuity 
The 5G system shall be able to securely reconnect within 20 ms from UE starting first network connection attempt after a UE network connection loss.



The 5G system shall support seamless uplink and downlink service continuity maintaining the performance requirements while switching between co-located PLMN and NPN (e.g., due to mobility).
The 5G system shall support seamless service continuity by maintaining the performance requirements: for an uplink stream while performing traffic steering, switching, and splitting among co-located PLMN(s) and NPN(s) and for downlink while switching between co-located PLMN and NPN.
8.7 Network Exposure Requirements
The 5G system shall support mechanisms to allow 3rd party applications to update the UE configuration for a UE or group of UEs using the application.

