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1 Introduction
This contribution proposes final consolidated requirements for TR 22.827 (AVPROD).   

2 Discussion


2.1 Non-Public network 
	Requirements
	Use case requirement 
reference
	New/ existing requirement
	Consolidation analysis note
	Potential requirement 

	[PR 5.3.6-001] The 5G system shall support simultaneous connections of a UE where one is an audio stream from a NPN with the quality requirements defined in Table 5.3.6-1 and the other is a data/voice traffic communication from a PLMN.

	5.3 Live production with integrated audience services

	New
	This a requirement on coexisting connection for single UE connecting to different networks (PLMN and NPN).  
There are still some open issues which need further clarification: 
1. If the requirement covers the single Radio UE (1Tx/1Rx, 1Tx/2RX, 2Tx/1Rx) or dual-radio (2Tx/2Rx) UE case, or both. Dual radio UE may not have any standard impact as those 2 connections can be considered independent, especially if there is no relationship between NPN and PLMN. 
2. Can the user take voice call in PLMN at the same time receive URLLC audio stream from NPN?  

	The 5G system shall support simultaneous connections of a UE where one is an audio stream from a NPN with the quality requirements defined in Table 5.3.6-1 and the other is a data/voice traffic communication from a PLMN.
Editor note: Need further clarification.

	[PR 5.3.6-002] 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.

	5.3 Live production with integrated audience services

	New
	This is new requirement for NPN. 

 
	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.

	[PR-5.12.6-001] The 5G system shall enable an NPN to be able to request a third-party service provider to perform NPN access network authentication of a UE based on non-3GPP identities and credentials supplied by the third-party service provider.

	5.12 Authentication of heterogeneous AVPROD devices on a shared non-public network
	New 
	This is new requirement for NPN. 
	The 5G system shall enable an NPN to be able to request a third-party service provider to perform NPN access network authentication of a UE based on non-3GPP identities and credentials supplied by the third-party service provider.

	[PR-5.13.6-001] 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.

	5.13 Onboarding of audio-visual IoT devices onto a non-public network 
	New
	This is new requirement for NPN.
	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.


	[PR-5.13.6-002] 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.

	5.13 Onboarding of audio-visual IoT devices onto a non-public network
	New 
	This is new requirement for NPN.
	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.






2.2 Multicast and Broadcast cast service

	Requirements
	Use case requirement 
reference
	New/ existing requirement
	Consolidation analysis note
	Potential requirement 

	[PR 5.4.6-001] The 5G system shall support Table 5.4.6-1, whereas in addition, the communication of a UE can be the source of a group-communication 

	5.4 Intercom system for large live events

	New
	The intention of this requirement is to allow the UL URLLC stream sent by a device could be directly distributed as multicast. This is new requirement because it requirement URLLC multicast support considering the UL traffic also.  
	The 5G system shall support low-latency communication as in Table 5.4.6-1, whereas, in addition, an UL stream originating from a UE may be the source of a DL stream, which is received by a group of devices simultaneously




2.3 Clock synchronization 
	Requirements
	Use case requirement 
reference
	New/ existing requirement
	Consolidation analysis note
	Potential requirement 

	[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 

	5.5 Single-source uncompressed Outside Broadcast Contribution 

	New
	In order to support the requirement, it may only be necessary to distribute an accurate clock with which the UE can generate a compliant protocol
	The 5G 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 5.6.6-009]: 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.

	5.6 Single-source compressed Outside Broadcast Contribution

	
	
	

	[PR 5.7.6-004]: 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.

	5.7 Professional TV Production Contributions from an Off-Site, Remotely-Produced, Multi-Camera Outside Broadcast 

	
	
	

	[PR 5.8.6-003] The 5G system shall support industry standards for precision clock synchronisation (e.g. PTP IEEE 1588 version 2) for IP based AV systems in a way that the requirements outlined in requirement [PR 5.8.5-001] can be met.

	





	
	
	

	[PR 5.11.6-003]: 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 provide timing information to an attached UE media clock.

	5.11 Video Streaming in Professional Coverage of Live Performances

	
	
	

	[PR 5.9.6-005]: The 5G system shall support a PTP clock synchronicity service for a communication group of up to 10 devices in 180 square km being the event area.

	5.9 Video Streaming of Live Events using an Airborne Relay  
	New, but covered by KPI
	
	The 5G 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. And allow for distribution to multiple UE  





2.4 AVPROD application specific requirements


	Requirements
	Use case requirement 
reference
	New/ existing requirement
	Consolidation analysis note
	Potential requirement 

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

	5.5 Single-source uncompressed Outside Broadcast Contribution 

	New
	The 5G system is not required to know the type or format of traffic carried as long as provision of the network is provided in line with the KPI requirements
	The 5G system shall support media flows from open standard based broadcast workflows and be agnostic to the data carried

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

	5.6 Single-source compressed Outside Broadcast Contribution

	
	
	

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

	5.7 Professional TV Production Contributions from an Off-Site, Remotely-Produced, Multi-Camera Outside Broadcast 

	
	
	

	[PR 5.11.6-004]: The 5G system shall have the ability to support open standard based broadcast workflows.
.

	5.11 Video Streaming in Professional Coverage of Live Performances
	
	
	

	[PR 5.10.6-1] The 5G system shall enable live media production service to MNOs and 3rd parties.
	5.10 Live Immersive Media Service
	New 
	Live media production is an application outside of 3GPP, but not 3GPP communication service, so this requirement not need to move forward. 
	None




2.5 Service continuity 


	Requirements
	Use case requirement 
reference
	New/ existing requirement
	Consolidation analysis note
	Potential requirement 

	[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.

	5.7 Professional TV Production Contributions from an Off-Site, Remotely-Produced, Multi-Camera Outside Broadcast 

	Potential new requirement
	3GPP already support seamless mobility between cells. The different network in this use cases can mean different MNOs’ network. if that is the case, that will be up to MNO’s roaming agreement to achieve inter-cell service continuity, that is out of 3GPP scope. 


In current Release 16 it seems system may not be able to support HO for URLLC such as use case 5.9. 5.11 requirement ( 6ms latency, with UE 200km/h).

Instead of a requirement for this specific traffic,  So suggest to add note in the KPI table to indicate the importance of  the mobility support for those URLLC traffic.  

	None

	[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.

	5.8 Simple Live Sports Commentary
	Existing
	3GPP current specification already covered this to allow UE to add and remove from the network without impact others. 
	None



	[PR 5.9.6-008]: The 5G system shall be able to do an ultra-quick reconnect and authentication (20 ms) after a UE network connection loss due to RF interference, in/out/in of coverage or battery change.

	5.9 Video Streaming of Live Events using an Airborne Relay  
	New
	Need to specify the start points of reconnection time. Suggest adding clarification text in the requirement:

Also suggest removing battery change in that battery change may result in short connection loss, which can be regarded as covered by connection loss. Some editorials are suggested. 



	The 5G system shall be able to do an ultra-quick reconnect and authentication within 20 ms from UE starting first network connection attempt after a UE network connection loss due to RF interference, in/out/in of coverage.


	[PR 5.11.6-007]: The 5G system shall be able to do an ultra-quick reconnect and authentication (20 ms) after a UE network connection loss due to RF interference, in/out/in of coverage or battery change.

	5.11 Video Streaming in Professional Coverage of Live Performances
	
	
	

	[PR 5.9.6-009]: The 5G system shall be able to do an ultra-quick reconnect and authentication (20 ms) after a “Core to RAN” communication loss due to RF interference, in/out/in of coverage situation when the 	RAN is in the airborne relay and the core is in the cloud or at the receive site.

	5.9 Video Streaming of Live Events using an Airborne Relay  
	New 
	This requirement is different than the previous UE reconnection requirement, because this requirement is for the reconnection between network elements. The RAN and Core can be connected through different backhaul technologies, the key requirements is network recovery.

Also for this use case which RAN is airplane and core on the ground
, mainly for NPN deployment, may not suitable for PLMN. Suggest to category this requirement as NPN requirement with some modification:
“
The 5G system shall be able to provide capability to re-establish connectivity between two network function within NPN within 20 ms” 

 
	The 5G system shall be able to provide capability to re-connect and reauthorize a NPN network function within 20 ms






2.6 Performance related requirements. 
	Requirements
	Use case requirement 
reference
	New/ existing requirement
	Consolidation analysis note
	Potential requirement 

	[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.

	5.7 Professional TV Production Contributions from an Off-Site, Remotely-Produced, Multi-Camera Outside Broadcast 

	New, but covered by KPI
	This is more latency window requirement (min. latency, max latency). Suggest to add into KPI table instead of separated service requirements.
[editors note: to be confirmed as to the requirements on fixed latency ] 
	None

	[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.

	
5.8 Simple Live Sports Commentary




	New, but covered by KPI
	This requirement has been already covered by KPI requirement in this use case
	None

	[PR 5.9.6-006]: The 5G system shall support UE speeds of up to 500 km/h.

	5.9 Video Streaming of Live Events using an Airborne Relay  
	New, but covered by KPI
	This requirement has been already covered by KPI requirement in this use case
	None

	[PR 5.9.6.007]: The 5G system shall support downlink up to 200 km from the airborne relay @ 6000 m to the receive site for URLLC communication services independent of whether a UE provisioned IP backhaul link between the airborne relay and the ground-station is deployed.

	5.9 Video Streaming of Live Events using an Airborne Relay  
	New, but covered by KPI
	This requirement has been already covered by KPI requirement in this use case. 
	None

	PR 5.11.6-005]: The 5G system shall support operation of ultra-low latency point to point and point to multipoint communication for periodic deterministic traffic. 
Note: The end-to-end latency (40 ms) is required to include the uplink (lens to central mixing console) and downlink (central mixing console to camera viewfinder and studio floor video monitoring device).

	5.11 Video Streaming in Professional Coverage of Live Performances
	New, but covered by KPI 
	This requirement has been already covered by KPI requirement in this use case.
P2P or P2M can be specified in the KPI table 
	None

	[PR 5.11.6-006]:	The 5G system shall support UE speeds of up to 200 km/h over short distances (up to 500 m) for URLLC communication services.

	5.11 Video Streaming in Professional Coverage of Live Performances
	New, but covered by KPI
	This requirement has been already covered by KPI requirement in this use case.

	None

	[PR 5.10.6-5] The 5G system shall be able to support multiple ultra high throughput and low latency uplink channels to upload live video streams from multiple devices, e.g. cameras.
	5.10 Live Immersive Media Service
	New
	This need to have KPI table
	None

	[PR 5.10.6-6] The 5G system shall be able to support ultra reliable and low latency communication downlink channels to allow LMPF to remotely control multiple cameras in a real-time manner. 
Editor’s Note: The detail functionalities of the LMPF for media acquisition and media production need to be further specified.

	5.10 Live Immersive Media Service
	New
	This need to have KPI table
	None




2.7 Energy Efficiency


	Requirements
	Use case requirement 
reference
	New/ existing requirement
	Consolidation analysis note
	Potential requirement 

	[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).

	
5.8 Simple Live Sports Commentary




	
N/A
	This requirement is for UE implementation, but not a 5G network requirement. So, this requirement will not be carried forward. 
	None



2.8 Network exposure requirement  

	Requirements
	Use case requirement 
reference
	New/ existing requirement
	Consolidation analysis note
	Potential requirement 

	[PR 5.10.6-2] The 5G system shall support required APIs for 3rd party application servers.
Editor’s Note: The required APIs in support of media acquisition and media production need to be further specified.

	5.10 Live Immersive Media Service
	
	no further required API proposed. Added examples into [PR 5.10.6-3].

	None

	[PR 5.10.6-3] The 5G system shall support suitable APIs to allow 3rd party application to update the UE configuration, e.g. for a UE or group of UEs using the application
	5.10 Live Immersive Media Service
	New
	The UE configuration update is provided via 3GPP network. Not application level configuration. 

Editor note: Need to clarify if the configuration data be visible to network, such as network see those data being transferred via data plane. 
	The 5G system shall support suitable APIs to allow 3rd party application to update the UE configuration, e.g. QoS parameters provisioning of related AVPROD traffics, and monitoring events/action/report configurations, etc.,  for a UE or group of UEs using the application


	[PR 5.10.6-4] The 5G system shall support suitable APIs to allow 3rd party application to configure monitoring events and corresponding actions with or without reporting the detected event, e.g. for a device or a group of device using the application.
	5.10 Live Immersive Media Service
	New
	The monitoring event and action is at the UE, which requires UE configuration update indicated in the previous requirement. 

Editor note: Need to clarify if the configuration data be visible to network, such as network see those data being transferred via data plane.
	The 5G system shall support suitable APIs to allow 3rd party application to configure monitoring events, e.g. change of location (exceeding [X] m from the specific location), and corresponding actions, e.g. move to a specific location, with or without reporting the detected event, e.g. for a device or a group of device using the application.







***** BEGIN CHANGE *****
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8.1 Non-Public network 

The 5G system shall support simultaneous connections of a single radio UE where one is an audio stream from a NPN and the other is a data/voice traffic communication from a PLMN. 
Or
The 5G system shall enable users to obtain same or different services from more than one network simultaneously on an on-demand basis with required quality of services.

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 NPN access network authentication of a UE based on non-3GPP identities and credentials supplied by the third party service provider.

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.

The 5G system shall be able to provide capability to re-connect and reauthorize a  NPN network function within 20 ms after the network function is ready for reconnection


8.2 Multicast and Broadcast cast service

The 5G system shall support low-latency communication as in Table 5.4.6-1, whereas, in addition, an UL stream originating from a UE may be the source of a DL stream, which is received by a group of devices simultaneously.

8.3 Clock synchronization 

The 5G 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.  

Note: This is to enable the synchronous timing of broadcast devices over the network and to provide data to enable the use of a UE media clock.


8.4 AVPROD application specific requirements

The 5G system shall support media flows from open standard based broadcast workflows and be agnostic to the data carried

8.5 Service Continuity 

The 5G system shall be able to do an ultra-quick reconnect and authentication within 20 ms from UE starting first network connection attempt after a UE network connection loss 


8.6 Network Exposure Requirements

The 5G system shall support suitable APIs to allow 3rd party application to update the UE configuration, e.g. QoS parameters provisioning of related AVPROD traffics, and monitoring events/action/report configurations, etc., for a UE or group of UEs using the application.

The 5G system shall support suitable APIs to allow 3rd party application to configure monitoring events, e.g. change of location (exceeding [X] m from the specific location), and corresponding actions, e.g. move to a specific location, with or without reporting the detected event, e.g. for a device or a group of device using the application.
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