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The video use cases 5.5, 5.6, 5.7, and 5.8 in TR 22.827 Study on Audio-Visual Service Production, version 0.3.0 contains some references to stage 3 protocols that are limiting the solution space for 3GPP and is outside 3GPP SA1 area of responsibility. The changes are summarized below:
Use cases 5.5 and 5.6
Removed the protocol references in “Pre-conditions” and replaced it with a statement saying that the video signal is an open standard broadcast compliant IP stream.
Use cases 5.5, 5.6, 5.7 and 5.8

The potential new requirement PR 5.5.6-003 in chapter 5.5.6 currently reads:

“[PR 5.5.6-003]: The 5G system shall be able to distribute high-precision timing information as per the Precision Time Protocol (IEEE 1588-2008) in SMPTE ST2059 profile. To enable the synchronous timing of broadcast devices over the network and to provide data to enable the use of a UE media clock.”

The existing text is referring to a particular solution but the “real” requirement should be that the 3GPP system can keep the UE’s synchronization information within a specific accuracy. The current text does not leave open for the other 3GPP working groups on the solution, and we therefore suggest changing the requirement and add it to all four use cases. Suggested requirement:
[PR 5.5.6-003]: The 3GPP system shall support reception of an input media production reference clock and distribute it to the UE’s which shall make the clock available to media production application with an accuracy of [1] microseconds.
Conclusion
We suggest that these changes are agreed.

***********************************************************************

***********    First suggested changes ************
5.5.2
Pre-conditions

Video transport signal carried as an open standard broadcast compliant IP stream.
·  Audio transport signal carried as an IP stream.

· 
· 
· Suitable signal processing hardware or Facilities to provide a single video feed from multiple sources (OB truck).
·  5G transmission hardware (network interface).
·  Signal path to 5G base station or cell.
·  Suitable connection to network at the receive point or broadcast centre.
·  Ability to uplink content from the broadcast centre to the field an added benefit.
·  Monitoring tools to identify signal path and quality of service.
***********    Next suggested changes ************
5.5.4
Post-conditions

Final production programme output to go to air either via 5G network or other directly connected hand-off.


5.5.5
Existing features partly or fully covering the use case functionality

The 5G system shall support the provision of elemental flows of synchronous video, audio and data feeds in a transparent way.

The 5G system shall support application layer protocols for discovery, registration, connection management, network control and security compatible with current broadcast best practice.
The 5G system shall be able to transport IPv4 and IPv6 multicast traffic.

The 5G system shall be able to transport media RTP based streams of media.

The 5G system shall be able to transport IP-Packets with an MTU of 1500 bytes.

5.5.6
Potential New Requirements needed to support the use case

Table 5.5.6-1: Potential new requirements.

	Use Case
	mobility
	Uni or bi directional
	Downlink data rate
	Uplink data rate
	Packet size (bytes)
	link latency

note 2,3
	Total delay (inc. application)
	Reliability

Note 1
	# of active UE
	Service area

	[PR 5.5.6-001]

Uncompressed  UHD video
	stationary
	bi
	20 Mbit/s
	12 Gbit/s
	1500
	400 ms
	<800 ms
	QEF
	1


	1KM2

	[PR 5.5.6-002]

Uncompressed  HD video
	stationary
	bi
	20 Mbit/s
	3.2 Gbit/s
	1500
	400 ms
	<800 ms
	QEF
	1
	1KM2

	

	Note 1: The 5G system shall be able to deliver Quasi Error Free (QEF) services, meaning less than one uncorrected error event per hour at the input of the video decoder. One or more retransmissions of network layer packets may take place in order to satisfy the reliability requirement.

Note 2: This is the maximum end-to-end latency allowed for the 5G system to deliver the service in the case the end-to-end latency is completely allocated to the 5G system from the UE to the Interface to Data Network.
Note 3: Latency is less important than QEF, longer latency can be accepted to avoid errors (e.g. existing satellite delays can be up to 5 seconds).

Note 4: Use case is more likely to be deployed over a point to point dedicated link.

Note 5: Bandwidth to include video, audio and data on a single link.


Editor’s note:  The desire is to extend the extend the existing functionality of modern broadcast networks, as described in [3], out to remote devices connected via a 5G network. Therefore, the following requirements are critical to the adoption of 5G technologies.

[PR 5.5.6-003]:. The 3GPP system shall support reception of a input media production reference clock and distribute it to the UE’s which shall make the clock available to media production application with an accuracy of [1] microseconds.

[PR 5.5.6-004]: The 5G system shall have the ability to support open standard based broadcast workflows.

Editor’s note: VSF and SMPTE and exploring the requirements for SMPTE compatible video over wireless links.

***********    Next suggested changes ************
5.6.2
Pre-conditions

-
Uncompressed video signal.

-
Software or hardware-based compression tools to provide compressed video feed. 

-
Video transport signal carried as an open standard broadcast compliant IP stream.

-
Audio transport signal carried as an IP stream.



-
Suitable signal processing hardware or Facilities to provide a single video feed from multiple sources (OB truck).

-
5G transmission hardware (network interface).

-
Signal path to 5G base station or cell.

-
Suitable connection to network at the receive point or broadcast centre.

-
Ability to uplink content from the broadcast centre to the field an added benefit.
-
Monitoring tools to identify signal path and quality of service.
***********    Next suggested changes ************
5.6.5
Existing features partly or fully covering the use case functionality

The 5G system shall support the provision of elemental flows of synchronous video, audio and data

feeds in a transparent way.

 

The 5G system shall support application layer protocols for discovery, registration, connection management, network control and security compatible with current broadcast best practice.
The 5G system shall be able to transport IPv4 and IPv6 multicast traffic.

The 5G system shall be able to transport media RTP based streams of media.

The 5G system shall be able to transport IP-Packets with an MTU of 1500 bytes.

5.6.6
Potential New Requirements needed to support the use case

Video link bandwidth shall support compressed video up to UHD 4K at 50 fps as per table below.

Table 5.6.6-1: Potential new requirements.
	Use Case
	mobility
	Uni or bi directional
	Downlink data rate  per UE
	Uplink data rate per UE
	link latency

(note 2,3)
	Packet size (bytes)
	Total delay inc. application
	Reliability

(note 1)
	# active of UE
	Service area

	[PR 5.6.6-001]

Mezzanine compression UHD video
	stationary
	bi
	20 Mbit/s
	3 Gbit/s
	< 1sec


	1500
	<1.5 sec
	QEF 
	<5


	1000m2

	[PR 5.6.6-002]

Mezzanine compression HD video
	stationary
	bi
	20 Mbit/s
	1 Gbit/s
	< 1sec


	1500
	<1.5 sec
	QEF 
	<5
	1000m2

	[PR 5.6.6-003]

Tier one events UHD
	stationary
	bi
	20 Mbit/s
	500 Mbit/s
	 <1 sec


	1500
	<1.5 sec
	QEF 
	<5
	1000m2

	[PR 5.6.6-004]

Tier one events UHD
	stationary 
	bi
	20 Mbit/s
	200 Mbit/s
	<1sec


	1500
	<1.5 sec
	QEF 
	<5
	1000m2

	[PR 5.6.6-005]

Tier two events UHD
	slow (< 7km/h)
	bi
	20 Mbit/s
	100 Mbit/s
	 <1 sec


	1500
	<1.5 sec 
	QEF 
	<5
	1000m2

	[PR 5.6.6-006]

Tier two events HD
	slow (< 7km/h)
	bi
	20 Mbit/s
	80 Mbit/s
	<1 sec


	1500
	<1.5 sec 
	QEF 
	<5
	1000m2

	[PR 5.6.6-007]

Tier three events UHD (note 6)
	slow to high (<7km/h to <200 km/h)
	bi
	10 Mbit/s
	<20 Mbit/s
	<1 sec


	1500
	<1.5 sec
	QEF 
	<10
	1000m2

	[PR 5.6.6-008]

Tier three events HD (note 6)
	slow to high (<7 km/h to <200 km/h)
	bi
	10 Mbit/s
	10 Mbit/s
	< 1sec


	1500
	<1.5 sec
	QEF 
	<10
	1000m2

	Note 1: The 5G system shall be able to deliver Quasi Error Free (QEF) services, meaning less than one uncorrected error event per hour at the input of the video decoder. One or more retransmissions of network layer packets may take place in order to satisfy the reliability requirement.

Note 2: This is the maximum end-to-end latency allowed for the 5G system to deliver the service in the case the end-to-end latency is completely allocated to the 5G system from the UE to the Interface to Data Network.
Note 3: Latency is less important than QEF, longer latency can be accepted to avoid errors (e.g. existing satellite delays can be up to 5 seconds).
Note 4: Use case is more likely to be deployed over a point to point dedicated link.

Note 5: Bandwidth to include video, audio and data on a single link.

Note 6: Could use either professional equipment or mobile phone equipped with dedicated newsgathering app (SMPTE requirements do not apply).


Editor’s note: The desire is to extend the extend the existing functionality of modern broadcast networks, as described in [3], out to remote devices connected via a 5G network. Therefore, the following requirements are critical to the adoption of 5G technologies (also applicable to the uncompressed use case).

[PR 5.6.6-009]: The 3GPP system shall support reception of a input media production reference clock and distribute it to the UE’s which shall make the clock available to media production application with an accuracy of [1] microseconds.

[PR 5.6.6-010]: The 5G system shall have the ability to support open standard based broadcast workflows.

Editor’s note: VSF and SMPTE and exploring the requirements for SMPTE compatible video over wireless links.
***********    Next suggested changes ************
5.7.5
Existing features partly or fully covering the use case functionality

The 5G system shall support the provision of elemental flows of synchronous video, audio and data feeds in a transparent way.

The 5G system shall support application layer protocols for discovery, registration, connection management, network control and security compatible with current broadcast best practice.

The 5G system shall allow for handover between multiple cells with minimal disruption on the same network.

5.7.6
Potential new requirements needed to support the use case

Video link bandwidth shall support compressed video up to UHD 4K at 50 fps as per table below.

Table 5.7.6-1: Potential new requirements.
	Use Case
	mobility
	Uni or bi directional
	Downlink data rate per UE
	Uplink data rate per UE
	link latency

(note 2:3)
	Max packet size
	Total delay (inc.application)
	reliability
	# of active UE
	Service area

	[PR 5.7.6-001]

Remote OB
	stationary or slow <7km/h
	bi
	20 Mbit/s
	200Mbit/s
	6 ms
	1500 bytes
	<20 ms
	QEF 

(note 1)
	<5


	1000m2

	Note 1: The 5G system shall be able to deliver Quasi Error Free (QEF) services, meaning less than one uncorrected error event per hour at the input of the video decoder. One or more retransmissions of network layer packets may take place in order to satisfy the reliability requirement.
Note 2: This is the maximum end-to-end latency allowed for the 5G system to deliver the service in the case the end-to-end latency is completely allocated to the 5G system from the UE to the Interface to Data Network.
Note 3: Latency is less important than QEF, longer latency can be accepted to avoid errors. 

Note 4: User case is more likely to be deployed over a point to point dedicated link.

Note 5: Bandwidth to include video, audio and data on a single link.


Editor’s note: The desire is to extend the extend the existing functionality of modern broadcast networks, as described in [3], out to remote devices connected via a 5G network. Therefore, the following requirements are critical to the adoption of 5G technologies (also applicable to uncompressed user case).

[PR 5.7.6-002]: All professional TV production connectivity will require latency to be synchronized to within 5 to 20 ms to allow cuts within a frame boundary. This shall be fixed, constant and predictable to allow for a fixed correction buffer.

[PR 5.7.6-003]: The 3GPP system shall allow service continuity between multiple cells with minimal disruption on different networks that the user has access to.

[PR 5.7.6-004]: The 3GPP system shall support reception of a input media production reference clock and distribute it to the UE’s which shall make the clock available to media production application with an accuracy of [1] microseconds. 

[PR 5.7.6-005]: The 5G system shall have the ability to support open standard based broadcast workflows.

Editor’s note: VSF and SMPTE and exploring the requirements for SMPTE compatible video over wireless links.
***********    Next suggested changes ************
5.8.5
Existing features partly or fully covering the use case functionality

The 5G system shall support constant bandwidth and not be subject to the adverse effects of contention.

The 5G system shall support data integrity and confidentiality protection. 

The 5G system shall support <10 ms end to end latency for the audio link.
The 5G system shall support communication service availability exceeding 99,999%.

The 5G system shall support up to 4 audio links of up to 128 kbit/s.

The 5G system shall support private network deployments (physical and virtual) within the service area.
The 5G system shall support interworking with legacy portable devices supporting Ethernet.

5.8.6
Potential New Requirements needed to support the use case

[PR 5.8.6-001] 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.
[PR 5.8.6-002] The 5G system shall support UE speeds of up to 5 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.
[PR 5.8.6-003] The 3GPP system shall support reception of a input media production reference clock and distribute it to the UE’s which shall make the clock available to media production application with an accuracy of [1] microseconds.  
[PR 5.8.6-004] The 5G system shall support power management functionality to enable multimedia streaming for several hours on  a battery or hot swappable batteries. (Typical broadcast cameras have swappable 10-50 Wh battery units).

