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	Reason for change:
	It addresses the following FASMO issues: Whether UE-DS-TT Residence Time is sent to AF is still FFS. It is related to whether SMF or AF to determine the bridge delay.
· Editor’s note:
Whether UE-DS-TT Residence Time is sent to AF is       FFS (in clause 4.16.5.1 in TS 23.502).
It is proposed the following to allow AF to determine the bridge delay. 

· The delay between UE and UPF/NW-TT is pre-configured at the TSN AF When the TSN AF determines the TSN QoS information for the PCF, the delay is the delay between UE and UPF/NW-TT.

· The PCF maps the 5QI based on the received delay and other TSN QoS parameters in TSN QoS information.

	
	

	Summary of change:
	· Clarify the PDB as the delay between UE and UPF/NW-TT
· The delay between UE and UPF/NW-TT is pre-configured at the TSN AF as the pre-configured bridge delay. The pre-configured bridge delay is used to decide the delay in TSN QoS information for the PCF.
· The TSN AF constructs the port pairs of per NW-TT port and per DS-TT port and determines the bridge delay per port pair per traffic class based on pre-configured bridge delay between UE and UPF/NW-TT and the received UE-DS-TT residence time.
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FIRST CHANGE
5.27.5
5G System Bridge delay

In order for the 5G System to participate as a TSN bridge according to gate schedules specified, the 5GS bridge is required to provide Bridge Delays as defined in IEEE 802.1Qcc [95] for each port pair and traffic class of the 5GS bridge to an IEEE TSN system. In order to determine 5GS bridge delays, the following components are needed:

1.
UE-DS-TT Residence Time: the time taken within the UE and DS-TT to forward a packet between the UE and DS-TT port. UE-DS-TT Residence Time is provided at the time of PDU Session Establishment by the UE to the network.
NOTE 1:
UE-DS-TT Residence Time is the same for uplink and downlink traffic and applies to all traffic classes.

2.
Per traffic class delay between UE and UPF/NW-TT that terminates the N6 interface (including UPF and NW-TT residence times), independent of frame length that a given 5GS deployment supports. The per-traffic class delay between UE and UPF/NW-TT is pre-configured in the TSN AF (see clause 5.28.4). 
The TSN AF calculates the 5GS independentDelayMin and independentDelayMax values for each port pair and for each traffic class using the above components.

NOTE 2:
With supporting the hold and forward buffering mechanism in UE-DS-TT and NW-TT, the values of independentDelayMax and independentDelayMin for 5GS Bridge can be the same.

The dependentDelayMin and dependentDelayMax for 5GS Bridge specify the time range for a single octet of an Ethernet frame to transfer from ingress to egress and include the time to receive and store each octet of the frame, which depends on the link speed of the ingress Port as per IEEE 802.1Qcc [95]. 
NOTE 3:
Further details how TSN AF determines dependentDelayMin and dependentDelayMax and is up to implementation.

Since Residence times may vary among UEs and among UPFs, the 5GS bridge delay is determined after the PDU Session Establishment for the corresponding UPF and the UE. 
NEXT CHANGE
5.28.4
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 5.28.1, and (2) QoS configuration phase as in clause 5.28.2

(1)
The TSN AF shall be pre-configured (e.g. via OAM) with a mapping table. The mapping table contains TSN traffic classes, pre-configured bridge delays (i.e. the preconfigured delay between UE and UPF/NW-TT) and priority levels. Once the PDU session has been setup and after retrieving the information related to UE-DS-TT residence time, the TSN AF deduces the port pair(s) consisting of one NW-TT port and one DS-TT port and determines the bridge delay per port pair per traffic class based on the pre-configured bridge delay and the UE-DS-TT residence time. The AF updates bridge delays per port pair and traffic class and reports the bridge delays and other relevant TSN information such as the Traffic Class Table for every port, according to the IEEE 802.1Q [98] and IEEE 802.1Qcc [95] to the CNC.
(2)
CNC distributes the TSN QoS requirements and TSN scheduling parameters to 5G virtual bridge via TSN AF.

The PCF mapping table provides a mapping from TSN QoS information (see TS 23.503 [45], clauses 6.2.1.2 and 6.1.3.23) 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 or use the pre-configured 5QI for 5G QoS Flow for the requested traffic class according to the selected QoS policies and the TSN AF traffic requirements.

Figure 5.28.4-1 illustrates the functional distribution of the mapping tables.
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Figure 5.28.4-1: QoS Mapping Function distribution between PCF and TSN AF

The minimum set of TSN QoS-related parameters that are relevant for mapping the TSN QoS requirements are used by the TSN AF: traffic classes and their priorities per port, 5GS bridge delays per port pair and traffic class (independentDelayMax, independentDelayMin, dependentDelayMax, dependentDelayMin), propagation delay per port (txPropagationDelay), and UE-DS-TT residence time.

NOTE:
At 5QI selection in the QoS mapping table the PCF takes into consideration the maximum burst size of TSN streams in the port traffic class.

Once the CNC has received the necessary information, it proceeds to calculate scheduling and paths. The configuration information is then set in the bridge as described in clause 5.28.2 and 5.28.3. 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 TSN QoS requirements by identifying the traffic class of the port. The traffic class to TSN QoS and delay requirement mapping can be performed using the QoS mapping table in the TSN AF as specified in TS 23.503 [45]. Subsequently in the PCF, the 5G QoS flow can be configured by selecting a 5QI as specified in TS 23.503 [45]. 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.
QoS mapping table in the PCF between TSN parameters and 5GS parameters should match 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 by the PCF as specified in TS 23.503 [45], then it is possible to enumerate as many bridge port traffic classes as the number of selected 5QIs.

END OF CHANGES
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