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Discussion
The FS_IIoT SID includes the following objectives:

1.
Enhanced support of integration with IEEE TSN:

a. Support for uplink synchronization with 5GS. 
b. Support for multiple working clock domains connected to the UE (considering uplink synchronisation with UE as master).
c. Support for Time Synchronization of UE(s) with the TSN GM of master UE with 5G System.

2. Enhanced support of deterministic applications:

a. UE-UE TSC communication via same UPF 
b. Exposure of network capability to support Time sensitive communication, more specifically deterministic services and Time synchronization.

3. Consider the following aspects:

a.  Specific TSC related requirements needed for Audio Visual Service Production.
Objective 2b is related to the exposure of 5GS network capabilities to support TSC/URLLC services. Objective 3a considers the support of TSC/URLLC services by the 5GS as required by the Audio-Visual (AV) Service Production industry (as described in TS 22.263 - Video, Imaging and Audio for Professional Applications (VIAPA)).
Today’s digital AV network transport is typically handled separately for wireless and wired transfers (see Figure 1). Wireless AV transmissions are implemented with application specific solutions that allow deterministic data transport of a single isolated audio or video link. Wired AV transmissions are Ethernet / IP based. Quality of service in AV IP networks is mainly achieved with IP DiffServ / DSCP based prioritization of packets in network switches. This method is sufficient for most AV use cases since jitter resulting from packet collisions is small, for example in the order of 10 µs per concurring data stream in Gbit Ethernet.
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Figure 1
This means that today’s AV networks are typically not IEEE TSN based. In the future some larger stationary AV networks might adopt TSN as a suitable solution to achieve deterministic wired network transport. But most, especially nomadic, one-off AV setups / networks such as ENG (electronic news gathering), sport or concert situations will most likely never be IEEE TSN based due to network size and ease of setup.

Therefore, IEEE TSN cannot be taken as given in AV production networks. Imposing IEEE TSN as a requirement for the support of TSC/URLLC services in 5GS and for the provision of deterministic network transport would constitute a blocker for the adoption of 5GS in the AV service production industry. In order to support VIAPA use cases, the 5GS should be able to provide deterministic network transport as well as TSC/URLLC services even if the 5GS is not part of a preexisting wired IEEE TSN. R16 5GS TSN bridge approach cannot satisfy specific TSC/URLCC VIAPA related requirements. An alternative, more generic approach to implement TSC/URLLC and deterministic traffic support in a 5GS is required. 
Specific TSC/URLLC VIAPA related requirements in TS22.263:

· Performance requirements for low latency periodic deterministic communication service to satisfy live audio streaming applications (TS22.263, Table 6.2.1-1):
· End-to-end latency as low as 750 usec for traffic with a periodicity (transfer interval) of 250us (Table 6.2.1-1) and reliability greater than 99,9999%
· Performance requirements for low latency periodic deterministic communication with multicast service to satisfy audio video production applications (TS 22.263, Table 6.3.1-1):
· Up to 30 simultaneous multicast DL streams with up to 50,000 active UE

· Each DL stream satisfying end-to-end latency as low as 7 ms for traffic with a periodicity (transfer interval) of 3ms (Table 6.2.1-1) and reliability greater than 99,99%
· The 5G system shall support media flows from open standard based broadcast workflows and be agnostic to the data carried.

· The 5G network shall be able to provide a time reference information to a 3rd party application acting as a master clock with an accuracy of 1 microsecond.

· Through network exposure function, the 5G system shall support mechanisms to allow 3rd party application to update the UE configuration for a UE or group of UEs using the application
VIAPA (TS 22.263) requirements on TSC/URLLC and deterministic traffic support need be met without the need to integrate the 5GS as a bridge in a TSN data network.
Proposal

It is proposed to add the following key issue to the TR 23.700-20 for FS_IIoT
*** Start of changes ***
5.X
Key Issue #<X>: Exposure of Network Capabilities for VIAPA AFs
5.X.1
Description

The objective of this Key Issue is to allow the generic and flexible support of TSC/URLLC services and deterministic network transport in 5GS for AFs in following cases:

a. AF requires the 5GS to provide TSC/URLLC service and deterministic traffic transport in a standalone 5GS deployment with no wired network segments outside of the 5GS (i.e. typical situation in one-off events in the AV service production industry).

b. AF requires the 5GS to provide TSC/URLLC service and deterministic traffic transport in deployments where a 5GS interacts with a wired IP/non-TSN Ethernet network (i.e. typical fixed installations in AV service production industry).

For this Key Issue, following areas should be studied:
· Enhancement of the 5GS Network Exposure Function Framework to allow generic and flexible use of 5GS TSC and URLLC services by VIAPA related AFs.
· Exposure of network capabilities of the 5GS to AFs regarding TSC/URLLC services and 5GS QoS information
· Empowering AFs to request and dynamically negotiate TSC/URLLC services and 5GS QoS levels offered by the 5GS

· Real-time monitoring of the QoS level of the agreed TSC/URLLC service by the 5GS and exposure of the monitored QoS information to the AFs
· Exposure of time synchronisation information
· Provision by the 5GS of a time reference information towards the AFs; the time reference information with an accuracy of 1 microsecond
*** End of changes ***
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