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1. Introduction
This contribution discusses a key issue for TSN supporting by Factories of the Future related applications.
2. Reason for Change
One of the objective of FS_FFAPP is to develop key issues corresponding architecture requirements to make the service enabler for “Factories of the Future” applications over 3GPP networks. 
TSN supporting may have impact on application layer support for Factories of the Future
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.745 v0.2.0.
* * * First Change * * * *

5
Key issues

5.x
Key issue x - TSN supporting
Time-Sensitive Networking (TSN) is an important functionality of industrial communication networks. Such industrial communication networks are usually IEEE 802.1-based networks with Ethernet links (non-3GPP network). 
5G networks provide advantages for cyber-physical control applications with respect to flexibility and mobility due to their radio access network with low latency, high availability, high reliability, and time synhchronization capabilities over wireless links. On the other hand, IEEE-802.1-based TSN networks provide advantages with wired connectivity for cyber-physical control applications, especially for demanding real-time control applications and periodic-deterministic communication, also with very high availability requirements.
Due to the different pros and cons, many industrial communication networks will deploy both, non-public 5G networks and IEEE 802.1-based TSN networks. An integration of 5G networks and IEEE 802.1-based TSN networks is necessary.
From 3GPP TS 22.104 [3]:  
“…integration of TSN and 5G wireless networks into the industrial communication infrastructure allows for mobility in the manufacturing process.” and “This mobility enhances flexibility in the manufacturing process, e.g. through adding certain manufacturing capabilities on-demand by having a machine move to the respective production line. This means that machines that are synchronized to different working clock domains may need to interact with each other. ”

“….the interaction between different working clock domains requires a concept for handling the communication. TSN provides already mechanisms for this. The 5G systems and the UEs need to provide an interface in order to exchange information of the clock domain.

When members of different working clock domains interact, there are two possible options. Which option is used depends on the application and its requirements.

-
Merge: The working clock domains merge into one. This option can be used in applications where synchronization is critical, e.g. high precision robots interacting with each other.
-
Separate: The members of the different working clock domains interact while keeping their own separate time synchronizations. This option can be used in applications where synchronization is non-critical, e.g. an AGV collecting finished products from a production line.
3GPP TS 23.501 [8] describes 5G System features that support Time Sensitive Communications (TSC) and allow the 5G System to be integrated transparently as a bridge in an IEEE TSN network. 
Periodic deterministic QoS feature allows the 5GS to support periodic deterministic communication where the traffic characteristics are known a-priori, and a schedule for transmission from the UE to a downstream node, or from the UPF to an upstream node is provided via external protocols outside the scope of 3GPP (e.g. IEEE TSN). 
The features include the following:

-
Providing TSC Assistance Information (TSCAI) that describe TSC flow traffic patterns at the 5GS egress interfaces
-
Support for hold & forward buffering mechanism in the TSN Translator on the UE side and UPF side to de-jitter flows that have traversed the 5G System.
For support of integration with TSN, in order to schedule TSN traffic over 5GS Bridge, the configuration information of 5GS Bridge is mapped to 5GS QoS within the corresponding PDU Session.
Open issues：
How to monitor QoS parameters mapping for 5GS Bridge configuration supported by 5GC, from the application layer of Factories of the Future to assure E2E QoS needs further study? 

How to use Merge or Separate options according to factory applications’ requirements?

* * * End Change * * * *

