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	Reason for change:
	1. Which NF is responsible for the 5GS Bridge Delay information mapping based on the frequency offset between TSN clock and 5G clock:

The UE-DS-TT Residence Time and PDB are used by the AF to caculate the 5GS independentDelayMax/ independentDelayMin value of bridge for each port pair and for each traffic class. 
There may be frequency offset between TSN clock and 5G clock. The UE-DS-TT Residence Time and PDB used by the TSN AF should be in reference to TSN GM. 
The SMF or the AF need to map the UE-DS-TT Residence Time and PDB from the 5G clock to a TSN clock and then the AF can calculates the 5GS independentDelayMax/independentDelayMin value based on the TSN time.
Alternative 1: 
The AF is responsible for mapping the UE-DS-TT Residense time and PDB from the 5G clock to the TSN clock.
Alternative 2: 
The SMF is responsible for mapping the UE-DS-TT Residense time and PDB from the 5G clock to the TSN clock. The SMF provides the above components in reference to TSN GM to the AF via PCF during PDU Session establishment.

Alternative 1 will introduce an additional subscription &notification of the frequency offset between the SMF and AF. 
Considering SA2 has agreed that the TSCAI is adjusted by the SMF based on the time offset between the 5G clock and TSN clock. 
It is better to support the timing information mapping on only one NF. Therefore, Alternative 2 is proposed.  

2. The update of frequency offset and 5GS Bridge delay information:

The UPF can measure the frequency offset between the TSN GM and 5GS GM. The UPF may update the frequency offset to the SMF. 
If the SMF received a frequency offset update from the UPF, it determines whether to update the 5GS Bridge delay information to the PCF.

	
	

	Summary of change:
	1. The SMF maps the UE-DS-TT Residence Time and PDBs supported by the PDU Session from the 5G clock to a TSN clock based on the frequency offset between the TSN GM and 5G GM, and the he SMF reports the UE-DS-TT Residence Time and PDBs (and the corresponding 5QIs) in reference to TSN GM to the AF via PCF.

2. The frequency offset is reported from the UPF which can measure the frequency offset between the TSN GM and 5G GM. 

3. If the SMF received a frequency offset update from the UPF, it determines whether to update the 5GS Bridge delay information to the PCF.

	
	

	Consequences if not approved:
	The 5GS independentDelayMax/ independentDelayMin values reported to the TSN CNC are not correct and the delay requirement of the TSC traffic may not be fulfilled. 
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc11137138]5.27.5	5G System Bridge delay
In order for 5G System to participate as a TSN bridge according to gate schedules specified, the 5GS bridge is required to provide 5GS Bridge Delays for each port pair and traffic class to an IEEE TSN system. In order to determine 5GS bridge delays, 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/DS-TT port.
2.	The PDB as defined in clause 5.7.3.4: packet delay between the UE and the UPF that terminates the N6 interface. The PDB is determined from the 5QI (as in standardized 5QI to QoS characteristics mapping as in clause 5.7.4) assigned for the TSC QoS Flow. It is assumed that the PDB includes the UPF Residence Time and NW-TT Residence time.
Residence times are the same for uplink and downlink traffic. The TSN AF calculates the 5GS independentDelayMax/independentDelayMin value of bridge for each port pair and for each traffic class using the above components.
The SMF provides the above components in reference to TSN GM to the AF via PCF during PDU Session establishment.  Before providing the above comonents to the AF, the SMF maps the UE-DS-TT Residence Time and the PDBs from the 5G clock to a TSN clock based on the frequency offset between the TSN GSM and 5G GM. The frequency offset is measured and reported by the UPF. The corresponding 5QIs are also provided with the PDBs by the SMF. 
NOTE 1:	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.
NOTE 2:	The UPF may update the offset only when the change of frequency offset is larger than a preconfigured threshold preconfigured by the operator. If the SMF received a frequency offset update from the UPF, it determines whether to update the 5GS Bridge delay information to the PCF based on local policy. 
The dependentDelayMax and dependentDelayMin for 5GS Bridge are derived from frame length-dependent delays in DS-TT and in NW-TT for inputting the packet via the ingress port and outputting the packet via the egress port.
NOTE 23:	Whether the values of dependentDelayMax and dependentDelayMin are the same is dependent on 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 by the AF. UE-DS-TT Residence Time is provided at the time of PDU Session Establishment by the UE to the network. 
The PDU Session serving for TSC only supports PDU Session type of Ethernet and SSC mode 1 in this release of the specification.

* * * * End of changes * * * *


