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* * * First Change: new text (5.28.1) * * * *
5.28.1
5GS logical TSN bridge management

5GS functions acts as one or more TSN Bridges of the TSN network. The 5GS Bridge is composed of the ports on a single UPF (i.e. PSA) side, the user plane tunnel between the UE and UPF, and the ports on the DS-TT side. For each 5GS Bridge of a TSN network, the ports on NW-TT support the connectivity to the TSN network, the ports on DS-TT side are associated to the PDU Session providing connectivity to the TSN network.
The granularity of the logical TSN bridge is per UPF. The bridge ID of the logical TSN bridge is bound to the UPF ID of the UPF as identified in TS 23.502 [3]. The TSN AF stores the binding relationship between a port on UE/DS-TT side, a port on UPF/NW-TT side, and a PDU Session during reporting of logical TSN bridge information.

All PDU Sessions which connect to the same TSN network via a specific UPF are grouped into a single virtual bridge. The capabilities of each port on UE/DS-TT side and UPF/NW-TT side are integrated as part of the configuration of the 5G virtual bridge and are notified to TSN AF and delivered to CNC for TSN bridge registration and modification.
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Figure 5.29.1-1: Per UPF based virtual bridge
NOTE 1:
If a UE establishes multiple PDU Sessions terminating in different UPFs, then the UE is represented by multiple logical TSN bridges.

In order to support TSN traffic scheduling over 5GS Bridge, the 5GS supports the following functions:

-
Report the bridge information of 5GS Bridge to TSN network.

-
Map the configuration information obtained from TSN network into 5GS QoS information (e.g. 5QI, TSC Assistance Information) of a QoS flow in corresponding PDU Session for efficient time-aware scheduling, as defined at clause 5.28.2.

The bridge information of 5GS Bridge is used by the TSN network to make appropriate management configuration for the 5GS Bridge. The bridge information of 5GS Bridge includes the following:

-
Bridge ID of 5GS Bridge.

-
Capabilities of 5GS Bridge as defined in 802.1Qcc [95]:

-
5GS Bridge delay per port pair per traffic class, including 5GS Bridge delay (dependent and independent of frame size, and their maximum and minimum values: independentDelayMax, independentDelayMin, dependentDelayMax, dependentDelayMin), ingress port ID, egress port ID and traffic class.

-
Propagation delay per port (txPropagationDelay), including transmission propagation delay, egress port ID.

-
Topology of 5GS Bridge as defined in IEEE 802.1AB [97].

-
Traffic classes and their priorities per port as defined in IEEE 802.1Q [98].

The following parameters: independentDelayMax and independentDelayMin, how to calculate them is left to implementation and not defined in this specification.

Editor's note:
It is FFS if additional information is needed.

Identity of the 5GS Bridge and Identities of the ports on the NW-TT side may be preconfigured on the UPF, which can be selected for a PDU Session serving TSC based on subscribed DNN, traffic classes and VLANs. The SMF learns the 5GS Bridge ID and Port IDs on NW-TT preconfigured on the UPF during N4 Association Setup procedure. If the Port IDs on NW-TT is reconfigured on the UPF, the UPF reports the reconfigured Port ID(s) to the SMF using N4 Association Update procedure. The SMF allocates Port IDs on DS-TT and sends them as part of the port management information to the UE during PDU Session establishment. Port ID on the DS-TT side (i.e., an integer number as defined in 802.1Qcc and 802.1Qbv) for the PDU Session is stored at SMF.


The AF is responsible to receive the bridge information of 5GS Bridge from 5GS, as well as register or update this information to the TSN network.


* * * End of Changes * * *
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