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Abstract of the contribution: This paper proposes a partial way forward for transport of bridge management information in 5GS.
1
Background
SA2#132 agreed a CR [1] on various TSN aspects, which contains the following Editor's notes:

Editor's note:
How 5GS receives the AdminControlList and AdminBaseTime from CNC and how 5GS provides it to DS-TT and NW-TT is FFS.

Editor's note:
How and when to collect/generate the user plane information of 5GS Bridge (including how to exchange bridge related information between TSN AF and DS-TT/NW-TT) is FFS.

This paper addresses transport of port-related bridge management information in 5GS and proposes a partial way forward.
2
Requirements for information exchange between 5GS and TSN translators for bridge management

As per the agreed paper [1], 5GS supports hold and forward functionality as per IEEE 802.1qbv [3] and link layer discovery as per IEEE 802.1AB [2] on DS-TT and NW-TT.
To enable 5GS, which acts as a bridge, to control these functionalities on DS-TT and NW-TT where Ethernet ports are located, port management information needs to be exchanged between the NF terminating the interface to the CNC (i.e. TSN AF) and DS-TT and NW-TT.
For link layer discovery and reporting this port management information includes as a minimum:
-
TSN AF to DS-TT/NW-TT: LLDP configuration such as Chassis ID, etc. as per IEEE 802.1AB

-
DS-TT/NW-TT to TSN AF: Information about discovered neighbors as per IEEE 802.1AB

For hold and forward functionality as per IEEE 802.1qbv and link layer discovery and reporting the port management information includes as a minimum:

-
DS-TT/NW-TT to TSN AF: Tx propagation delay, tick granularity

-
TSN AF to DS-TT/NW-TT: Gate control information (AdminControlList and AdminBaseTime)
It is worth pointing out that this port management information only relates to the Ethernet ports on DS-TT and NW-TT and has no relevance for other 5GS nodes. In other words, this information effectively only needs to be transparently passed through 5GS.
Observation 1: Bridge management for hold and forward functionality as per IEEE 802.1qbv and and link layer discovery as per IEEE 802.1AB operates on Ethernet ports on DS-TT and NW-TT. The related port management information has no relevance for nodes other than TSN AF, DS-TT and NW-TT and needs to only be transparently passed through 5GS.
It is also important to emphasize that the information listed above is the minimum set of information needed to enable hold and forward functionality and link layer discovery. Specific industrial automation scenarios may however require  support of additional managed objects to control the hold and forward or link layer connectivity discovery functionality or to even support and manage additional IEEE 802.1 functionalities.
Given that the port management information has no relevance for 5GS nodes other than TSN AF, DS-TT and NW-TT and given that additional managed objects may need to be supported for automation scenarios, port management information should be exchanged between TSN AF and DS-TT/NW-TT transparently for other 5GS nodes and should be extensible. It is therefore not useful to specify bridge management information needed for IEEE 802.1 functionalities directly inside NAS as this would require NAS updates just because additional management information with DS-TT needs to be conveyed throughout the system. The same applies to interfaces carrying DS-TT and NW-TT related port information within the core network.

Requirement 1: Port management information should be forwarded between TSN AF and DS-TT/NW-TT transparently through 5GS (i.e. transparently for NAS and session management protocols used in the core network). The mechanism used to convey port management information should be extensible.
Even though port management information should be exchanged transparently for other 5GS nodes and although it is proposed to specify an extensible mechanism, it is important to not only agree on the protocol details for information exchange of port management information but also on the format for at least the minimum set of information listed above to ensure inter-operability between TSN AF and DS-TT to manage hold and forward functionality as per IEEE 802.1qbv and and link layer discovery as per IEEE 802.1AB.

Requirement 2: The format to exchange the minimum set of port management information needed to enable hold and forward functionality as per IEEE 802.1qbv and and link layer discovery as per IEEE 802.1AB should be specifed by 3GPP.
3
Proposal

It is proposed to agree the companion CR in S2-1905222.
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