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Abstract of the contribution: analysis issues for bridge delay related parameters transfer and determination among SMF, PCF and TSN AF.
1. Discussion 

The bridge delay related parameters include: bridge delay, UE-DS-TT residence time, PDB, the delay in TSN QoS information. The interaction for those parameters covers SMF, PCF and TSN AF and is related to Bridge delay determination and 5QS QoS mapping. The following issues should be took into account.
Q1: Whether UE-DS-TT Residence Time is sent to AF is still FFS. The EN is related to whether SMF or AF to determine the bridge delay. 
	23.502 

Editor’s note:
Whether UE-DS-TT Residence Time is sent to AF is FFS.in clause 4.16.5.1 should be cleared.


The bridge delay reported to the CNC should be Bridge delay per port pair per traffic class in reference to TSN GM, e.g. the time frequency of TSN GM (related to the time duration accuracy).

The AF is responsible of constructing the port pair relationship but the SMF isn’t; the SMF is capable of time related parameter conversion between 5G GM and TSN GM but AF cannot. The both options have its own pros and cons for Bridge delay determination.
Observation1: The AF knows the port pair relationship but the SMF doesn’t; the SMF is capable of time related parameter conversion from 5G GM to TSN GM but AF cannot.

Q2: the 5QI mapping requires the TSN QoS information from AF. So far, the standardized 5QI related PDB in PCF is in reference to 5G GM, but the delay in TSN QoS information is the bridge delay in reference to TSN GM. How to map the TSN GM based bridge delay to the 5G GM based PDB hasn’t been clarified yet.
	23503

6.1.3.23
Support of integration with Time Sensitive Networking

The TSN AF decides the TSN QoS information (i.e. priority and delay) based on the received the configuration information of 5GS Bridge from the CNC as defined in clause 5.28.2 of TS 23.501 [2] and the bridge delay information at the TSN AF.


Firstly, the delay in the TSN QoS information from AF is bridge delay and the standardized 5QI has its related PDB in PCF. That requires the PCF to calculate the PDB related delay according to the delay in TSN QoS and DS-TT residence time before 5GS QoS mapping. Alternatively, the delay in TSN QoS from the AF is the PDB related delay directly in order to avoid the above delay calculation at the PCF.

Secondly, the PDB related delay from the AF is in reference to TSN GM and the 5G PDB for 5QI is in reference to 5G GM. Because PDB is the time duration parameter and an approximate 5G PDB can be mapped to the PDB related delay. It seems there is no problem to use PDB related delay (in reference to TSN GM) to map a 5QI with 5G PDB(in reference to TSN GM) without clock drift information between TSN GM and 5G GM. 
Observation2: It seems there is no problem to use PDB related delay (in reference to TSN GM) to map a 5QI with 5G PDB(in reference to TSN GM) without clock drift information between TSN GM and 5G GM.
The two solution options for above issues are compared as follows: 
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Figure-1: Option1
Option1：Bridge Delay is determined by the AF

· Pros: the AF knows the port pair relationship.
· Cons: the AF doesn’t know the time comparison between 5G GM and TSN GM and bridge delay for CNC is in reference to TSN GM, so it requires both the PDB and the UE-DS-TT residence time are in reference to TSN GM. 
· The UE-DS-TT residence time in reference to TSN GM can be reported by the SMF. 
· If the PDB used to calculate bridge delay is a static value, the PDB based on the time duration accuracy of TSN GM can be preconfigured at the TSN AF. Otherwise, if the PDB is dynamic value, it can be reported by the SMF. But PDB is delay budget not real delay, a static value seems sufficient.
· Impacts: 

· The SMF corrects the UE-DS-TT residence time as the value in reference to TSN GM and forwards it to the TSN AF via the PCF.

· The PDB related delay based on the time accuracy of TSN GM is preconfigured in AF’s mapping table. Upon reception the UE-DS-TT residence time, the AF constructs the port pair and bridge delay and report the bridge delay per port pair per traffic class to the TSN CNC.
· When the TSN AF determines the TSN QoS information for the PCF, the delay in the TSN QoS information is the PDB related delay.

· The PCF maps the 5QI based on the PDB related delay and other TSN QoS parameters in TSN QoS information.
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Figure-2: Option2

Option2: Bridge Delay is decided by the SMF

· Pros: SMF knows the time drift between the 5G time and TSN time and is capable of correcting the bridge delay from 5G time to TSN time.
· Cons: SMF doesn’t knows the port pair relationship. So it is assumed the PDB for each NW-TT port are common in a 5G Bridge. The TSN AF anyhow needs to construct the port pairs before reporting bridge delay to the CNC.  
· Impacts: 
· The SMF determines the bridge delay in reference to TSN GM and forwards it to TSN AF.
· The AF constructs the port pair and reports the bridge delay to TSN CNC.
· Except for bridge delay, the SMF also forwards the UE-DS-TT residence time to the AF. Because when deciding the delay in TSN QoS information for PCF, the delay should be the PDB related delay and the AF needs to do the delay conversion from Bridge delay to PDB related delay based on UE-DS-TT residence time. Otherwise, the PCF needs to do the above delay conversion. 
· When the TSN AF determines the TSN QoS information for the PCF, the delay in the TSN QoS information is the PDB related delay in reference to TSN GM.

· The PCF maps the 5QI based on the PDB related delay and other TSN QoS parameters in TSN QoS information.
Observation3: It seems both options are feasible. But option1 is preferred since less information is transferred and more TSN control logic is located at TSN AF.
For option1, the following are proposed.

Proposal1: The SMF corrects the UE-DS-TT residence time as the value in reference to TSN GM and forwards it to the TSN AF via the PCF.
Proposal2: The PDB related delay based on the time accuracy of TSN GM is preconfigured in AF’s mapping table. Upon reception the UE-DS-TT residence time, the AF constructs the port pair and bridge delay and report the bridge delay per port pair per traffic class to the TSN CNC.
Proposal3: When the TSN AF determines the TSN QoS information for the PCF, the delay in the TSN QoS information is the PDB related delay. The PCF maps the 5QI based on the PDB related delay and other TSN QoS parameters in TSN QoS information.
2. Summary

The bridge delay related parameters include: bridge delay, UE-DS-TT residence time, PDB, the delay in TSN QoS information. The interaction for those parameters cover SMF, PCF and TSN AF and is related to Bridge delay determination and 5QS QoS mapping. The following issues should be took into account.
Q1: Whether UE-DS-TT Residence Time is sent to AF is still FFS. The EN is related to SMF or AF to determine the bridge delay. 

Observation1: The AF knows the port pair relationship but the SMF doesn’t; the SMF is capable of time related parameter conversion from 5G GM to TSN GM but AF cannot.

Q2: the 5QI mapping requires the TSN QoS information from AF. So far, the standardized 5QI related PDB in PCF is in reference to 5G GM, but the delay in TSN QoS information is the bridge delay in reference to TSN GM. How to map the TSN GM based bridge delay to the 5G GM based PDB hasn’t been clarified yet.

Observation2: It seems there is no problem to use PDB related delay (in reference to TSN GM) to map a 5QI with 5G PDB(in reference to TSN GM) without clock drift information between TSN GM and 5G GM.
Observation3: Two solution options for Q1 and Q2 are compared and it seems both options are feasible. But option1 is preferred since less information is transferred and more TSN control logic is located at TSN AF.
For option1, the following are proposed.

Proposal1: The SMF corrects the UE-DS-TT residence time as the value in reference to TSN GM and forwards it to the TSN AF via the PCF. (As proposed in CR S2-2001892 for 23.501)
Proposal2: The PDB related delay based on the time accuracy of TSN GM is preconfigured in AF’s mapping table. Upon reception the UE-DS-TT residence time, the AF constructs the port pair and bridge delay, and report the bridge delay per port pair per traffic class to the TSN CNC. (As proposed in CR S2-2001892 for 23.501)
Proposal3: When the TSN AF determines the TSN QoS information for the PCF, the delay in the TSN QoS information is the PDB related delay. The PCF maps the 5QI based on the PDB related delay and other TSN QoS parameters in TSN QoS information. (As proposed in CR S2-2001894 for 23.503)[image: image3.png]
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