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*** BEGIN CHANGES ***
[bookmark: _Toc4683784][bookmark: _Toc4683785]5.29.1    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 the UPF (i.e. PSA) side, the user plane tunnel between the UE and UPF, and the ports on the UE/TT side. For each 5GS Bridge of a TSN network, the ports on the UPF/TT side support the connectivity to the TSN network, the ports on the UE/TT side are associated to the PDU Session providing connectivity to the TSN network.
Editor's note: The granularity of the 5GS Bridge is FFS.
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 for 5GS Bridge into 5GS QoS within PDU Session and TSC Assistance Information for efficient time-aware scheduling, as defined at clause 5.29.2.
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:
-    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 of 5GS Bridge as defined in 802.1AB.
-    Traffic classes and their priorities per port as defined in IEEE 802.1Q.
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 whether and how the topology of 5GS Bridge as defined in 802.1AB is needed and if additional information is needed.
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.
Editor's note: How and when to collect/generate the user plane information of 5GS Bridge within 5GS is FFS.

5.29.2	QoS parameters mapping for 5GS Bridge configuration
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. The configuration information of 5GS Bridge as defined in 802.1Qbv [96z], includes the following:
-	Bridge ID of 5GS Bridge.
-	Configuration information of scheduled traffic on ports of the TT:
-	Egress ports of 5GS Bridge, e.g., ports on UE side or ports on UPF side.
-	Traffic classes and their priorities.
-	Ingress ports of 5GS Bridge, if needed.
NOTE: In this release of the specification, only support simplified IEEE 802.1Qbv [96], Annex Q.2 for 5GS. 
[bookmark: _GoBack]Editor's note:	Additional information, if needed, is FFS. Support of “exclusive gating mechanism” FFS. 

The association between binding information in the UE, 5GS Bridge ID and port on UE side is maintained and further used to assist to bind the TSN traffic with the UE.
Editor's note: The details on the binding information in the UE is FFS.
5.29.x	QoS mapping tables
The mapping tables between the traffic class and 5GS QoS Profile is provisioned and further used to find suitable 5GS QoS profile to transfer TSN traffic over the PDU Session. QoS mapping procedures are performed in two phases: (1) QoS capability report phase as described in clause 5.29.1, and (2) QoS configuration phase as in 5.29.2
(1) The TSN Translator AF shall be pre-configured via OAM the mapping table and represents what is being reported or exposed to the TSN system (i.e. the CNC) through the relevant TSN information objects, such as the Traffic Class Table for every port, see the IEEE 802.1Q [X] and IEEE 802.1Qcc [95]. 
(2) CNC distributes the TSN QoS requirements and TSN scheduling parameters (specific for current node) to 5G virtual bridge via TSN AF. Alternatively, the 5GS virtual bridge may pre-request or query CNC for the TSN QoS and traffic information.
The PCF mapping table provides a mapping from TSN QoS information to 5GS QoS profile. Based on trigger from TSN AF, the PCF may trigger PDU session modification procedure to establish a new 5G QoS flow for the requested traffic class according to the selected QoS policies from the TSN AF traffic requirements.
[image: ]Figure 5.29.x-1 illustrates the functional distribution of the mapping tables.

Figure 5.29.x-1 QoS Mapping Function distribution between PCF and TSN AF
Editor's note:	The NF (AF or PCF) performing the mapping for TSN traffic scheduling information is FFS.
The minimum set of TSN QoS-related parameters that are relevant for mapping the TSN QoS requirements in the 5GS are: traffic classes and their priorities per port, bridge delays per port pair and traffic class (independentDelayMax, independentDelayMin, dependentDelayMax, dependentDelayMin), and propagation delay per port (txPropagationDelay). 
[bookmark: _Hlk1048027]QoS mapping table between port traffic classes and 5QI should be matching the delay and priority, while preserving the priorities in the 5GS. An operator enabling TSN services via 5GS can choose up to eight traffic classes to be mapped to 5GS QoS profiles. 
Once the 5QIs to be used for TSN streams are identified, then it is possible to enumerate as many bridge port traffic classes as the number of selected 5QIs. 
Once the CNC has received the necessary information, it proceeds to calculate scheduling and paths. The configuration information is then set in the bridge per port and per traffic class. The most relevant information received is the scheduling for every traffic class and port of the bridge. At this point, it is possible to retrieve the real QoS requirements by identifying the traffic class of the port. Then the traffic class to 5QI mapping can be performed using the QoS mapping table in the TSN AF. Subsequently, the TSC QoS flow can be configured using the 5QI retrieved from the QoS mapping table. This feedback approach uses the reported information to the CNC and the feedback of the configuration information coming from the CNC to perform the mapping and configuration in the 5GS. The scheduling configuration information per traffic class is mapped to trigger creation/modification of a QoS flow in 5GS. 

*** END CHANGES ***

3GPP
image1.emf
PCF

NEF

AF TSN 

Translator (CP)

TSN System

5QI mapping 

table at PCF 

based on TSN 

mapped 

information 

from TSN AF 

QoS mapping 

table pre-

configured at 

the TSN AF via 

OAM

C-Plane

N33

N5


