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	Reason for change:
	5G System needs to provide 5GS Bridge Delays for each port pair and traffic class to an IEEE TSN system. 5GS bridge delays have the following components.
1.	UE-DS-TT Residence Time
2.	The PDB



The current procedure of the information delvery is like the following.
1. 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. UE-DS-TT Residence Time is provided at the time of PDU Session Establishment by the UE to the network.
2. 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.


Here we can see the followings.

Observation 1. The SMF knows UE-DS-TT Residence Time after the PDU Session is established. It is based on 5GS clock.
Observation 2. The SMF knows the PDB before the PDU Session establishement through OAM or after the PDU session establishment from PCF. It is based on 5GS clock.
Observation 3. The SMF knows the cumulative rateRatio baed on the report from the UPF, when the 5GS reached a stable synchronization state after the PDU session is established.

According to the observations 1, 2 and 3, we propose the following.

Proposal. We should clarifiy the current procedure of the 5GS bridge delay delivery by adding the following.
· The SMF is responsible for mapping the UE-DS-TT Residence Time and the PDB from the 5GS clock to a TSN clock (that the 5GS bridge is serving) based on the cumulative rateRatio between TSN time and 5GS time as measured and reported by the UPF.


	
	

	Summary of change:
	The SMF is responsible for mapping the UE-DS-TT Residence Time and the PDB from the 5GS clock to a TSN clock.

	
	

	Consequences if not approved:
	Incorrect 5GS bridge delay may be delivered to CNC.
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc20150069]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 and 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.
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.
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 2:	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. UE-DS-TT Residence Time is provided at the time of PDU Session Establishment by the UE to the network.
[bookmark: _GoBack]The SMF is responsible for mapping the UE-DS-TT Residence Time and the PDB from the 5GS clock to a TSN clock (that the 5GS bridge is serving) based on the cumulative rateRatio between TSN time and 5GS time as measured and reported by the UPF. The SMF delivers the UE-DS-TT Residence Time and PDB as inputs for 5GS bridge delay to TSN AF via PCF. If the cumulartive rateRatio is changed during the session and is larger than a threshold, the SMF updates the bridge delay elements and delivers them to TSN AF via PCF.


* * * * End of changes * * * *
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