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Abstract of the contribution: This contribution proposes to perform the QoS mapping between TSN and 5GS partly at AF and partly at PCF. However, there is no impact on PCF current functionality, but it is an NF involved in the TSN-5GS QoS mapping process.  
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]1. Discussion
[bookmark: _Hlk529997035]In the SA2 meeting #131, it was approved to include the following text in normative [1]:
“The mapping table 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.
Editor's Note: The NF (AF or PCF) performing the mapping for TSN traffic scheduling information is FFS.”
In order to avoid exposing and updating 5QI information at AF, and to avoid the PCF to be modified to support TSN parameters, we propose a hybrid solution. In this case, the AF maps TSN parameters to 5GS QoS reference [2] that PCF can later map into the 5GS QoS parameters that represent specific 5QIs. In this sense, the PCF preserves its mapping/ruling functionality and the AF will be holding all external TSN information.
The AF holds a predefined QoS mapping table containing only TSN parameters, such as Traffic Class, Priority, independentDelayMax, among others. These parameters are part of the port capability report available for the CNC in the TSN centralized model. 
The PCF holds a table/set of the 5QIs (it can be a specific table for the TSN applications, or the existing whole set of 5QIs). The PCF performs the QoS mapping to 5QI based on requirements from the AF.
When the configuration of PDU session’s QoS flows is required (QoS configuration phase), the AF sends the QoS requirements for the QoS profile (to serve a TSN traffic class) to the PCF using the parameter values available in the TSN table it holds (e.g., delay and priority). Then the PCF will perform the mapping of these requirements to the appropriate 5QI.  
The minimal set of parameters and the way to build the QoS mapping information is presented on paper S2-19xxxx on TSN-5GS QoS mapping. 
2. Procedures
In what follows we describe the QoS mapping procedures in two phases: (1) QoS capability report phase, and (2) QoS configuration phase.
2.1 QoS capability report phase 
In Figure 1, we show the preconfigured QoS table in the TSN AF. The table that appears at the TSN AF represents what is being reported or exposed to the CNC through the relevant TSN information objects, such as the Traffic Class Table for every port. 
The proposed hybrid mapping has no impact on PCF. The capability report only involves the TSN AF. In Figure 1, the table in PCF is not a new table introduced at PCF, it is the original 5GS QoS profiles. We show it here because it simplifies the description of QoS mapping mechanism.
The table in the figure is an example to show the principle, other parameters used for mapping/capability report could work in a similar way. For example, as requirements, the TSN AF sends the value of independentDelayMax-UE Residence Time, which matches to PDB) to the PCF. 
[image: ]
Figure 1. QoS capabilities report phase
2.2 QoS configuration phase 

  [image: ]
Figure 2. Procedures for the QoS configuration phase
The procedure to follow in the 5GS at the TSN QoS configuration phase is as follows (see Figure 2):
1. Based on the stream requirements from End Stations, the CNC computes a transmission schedule and network paths. 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.
2. Stage 1 mapping: The TSN AF matches the received configuration to the traffic classes in its partial QoS mapping table. For example, according to TSN traffic class number (as a search key), the AF finds the value of priority and independentDelayMax. 

3. [bookmark: _GoBack]TSN AF sends priority and delay (independentDelayMax - UE Residence Time) value to the PCF (directly or via NEF). Meanwhile the TSN AF also requests PCF to distribute the traffic / gate scheduling information to the corresponding 5GS egress port.

4. Stage 2 mapping: Based on the received priority and delay value, the PCF searches a suitable QoS profile (e.g. 5QI) to fulfil the requested priority and delay. PCF verifies that the QoS flow serving for the requested tuple of priority and delay (for the concern TSN traffic class) can be supported in 5GS. 
5. The PCF may trigger the PDU session modification procedure to establish a new 5G QoS flow for the requested traffic class according to the selected QoS policies and rules. The PCF provides service data flow filters that contains information to identify Ethernet frames. If the QoS flow serving the requested traffic class already exists, SMF does not establish any new QoS flows, but binds the new stream traffic into the existing QoS flow for the traffic class. SMF configures UE, gNB and UPF for QoS enforcement according to existing 3GPP procedure (see [1], clause 5.7). 
6. Optional: PCF response to TSN AF (directly or via NEF).
7. Optional: TSN AF response to CNC.

[bookmark: _Toc522835471]5. References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TS 23.501: " System Architecture for the 5G System; Stage 2".
[2]	3GPP TS 23.502: " Procedures of the 5G System; Stage 2".
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