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Abstract: This contribution provides requirements for support to the application layer for Integration of 5G networks with TSN networks. The corresponding requirement is in support of TR 23.745 “Study on application layer support for Factories of the Future in 5G network”. The proposed changes are for inclusion into TR 22.832 “Study on enhancements for cyber-physical control applications in vertical domains”.
Discussion
This contribution provides requirements for support to the application layer for Integration of 5G networks with TSN networks. The study of TR 23.745 includes identifying architecture requirements that are necessary to ensure efficient use and deployment of support to the application layer for Factories of the Future in 5G network.
An enterprise IT management system can be supported through the network exposure interface by 5G system to manage Integration of 5G networks with TSN networks for factory and process automation.

The text changes are proposed to be included in TR 22.832 “Study on enhancements for cyber-physical control applications in vertical domains” (FS_eCAV).
Proposed Changes


START OF PROPOSED CHANGES



 Start of Change 1 


5.2
Integration of 5G networks with TSN networks (time synchronization)
5.2.2
Possible locations of sync master/sync device

5.2.2.1
Location of sync master

In general, the sync master can be located on any device that is performant enough to provide the sync master functionality. When and where the 5G UE become the sync master depends on the manufacturing process, the cyber-physical control application and its requirements.
For the global time domain, the sync master is usually located in the backhaul part or central part of the industrial communication network (non-3GPP network). This often leads to gPTP messages entering the 5G network through the 5G LAN service on the network side.

For the working clock domains, the location of the sync master depends on the layout of the integrated 5G network / TSN network and the design of the machinery and production cell (the scope of the working clock domain). The following mappings for the sync master of a working clock domain are possible:

-
on a device in the non-3GPP network connected to the 5G network through the 5G LAN service on the network side,
-
on a device in the core network of the 5G network,
-
on a device in the RAN of the 5G network,
-
on a UE,

-
on a device in the non-3GPP network connected to the 5G network through the 5G LAN service on the UE.


 End of Change 1 



 Start of Change 2 


5.2.6
Potential New Requirements needed to support the use case

[PR-5.2.6-001]
The 5G system shall be able to support the handling of multiple working clock domains on a UE.

Editor’s note: Check whether more than two simultaneous working clock domains are required. If not, this requirement is already covered.

[PR-5.2.6-002]
The 5G system shall be able to support clock synchronization through the 5G network if the sync master and the sync devices are in non-3GPP TSN networks connected to the 5G network through different UEs. (Flow of clock synchronization messages is both, UL and DL.)

Requirement [PR-5.2.6-002] highlights a specific integration scenario under the existing TSN requirements that requires the flow of clock synchronization messages to be both, UL and DL.

[PR-5.2.6-003]
The 5G system shall be able to support arbitrary placement of sync master functionality and sync device functionality in integrated 5G / non-3GPP TSN networks. (Flow of clock synchronization messages is both, UL and DL.)
[PR-5.2.6-004]
The 5G system shall be able to support the application layer with a network exposure interface to support the management of sync master functionality and sync device functionality.

 End of Change 2 
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