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Abstract of the contribution: This contribution analyse appending issue on the time conversion between TSN clock and 5GS clock and give the proposal.
1. Discussion
In the last meeting, one controversial issue is who perform the time translation between TSN clock and 5GS clock.
This paper analyse the existing time information status and give the proposal.
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Fig 1. The time status after PDU session establishment

The fig 1 show the time information status after the PDU session establishment. The red word refers to the 5GS clock inside the entity and the blue word refer to the TSN clock inside the entity.
The first issue is who perform the translation from (residence time, CN_PDB, AN_PDB) in 5GS clock to (per port pair delay) in TSN clock.

There are two potential solution:

Alt-1: SMF get the time relation between 5GS clock and TSN clock from UPF and calculate the per port pair delay in TSN clock using the residence time, PDB (CN_PDB and AN_PDB).

Alt-2: TSN AF calculates the per port pair delay in TSN clock according to the time relation between 5GS clock and TSN clock (from UPF via SMF). There are two further branches for this alternative:

· 2a: the SMF calculate the delay between DS-TT and NW-TT in 5GS clock (residence time + PDB) and send to AF. AF convert the delay to TSN clock. i.e. TSN AF does not know the time split inside the delay.
· 2b: the SMF send the time information (residence time, CN_PDB, AN_PDB) in 5GS clock to TSN AF. TSN AF use these time information to calculate the per port pair delay in TSN clock.
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Fig 2. The time status during the CNC configuration for TSN traffic

The fig 2 show the time information status during the CNC configuration for TSN traffic. The red word refers to the 5GS clock inside the entity and the blue word refer to the TSN clock inside the entity.

The second issue is who perform the translation from TSN traffic time information (ingress time, egress time, periodicity) in TSN clock to TSCAI in 5GS clock. 

Notes: the egress time is not converted, the SMF can transfer this time to DS-TT for DL traffic scheduling and NW-TT for UL traffic scheduling.

Follow the previous solution:

Alt-1: TSN AF send TSN traffic time information in TSN clock to SMF, SMF calculate the TSCAI according to time relation between 5GS clock and TSN clock from UPF and delay information (residence time, CN_PDB and AN_PDB).

Alt-2a: The TSN AF convert the traffic information (ingress time, periodicity) in TSN clock to 5GS clock. TSN AF sends the traffic time information (ingress time and periodicity in 5GS clock, egress time in TSN clock). The SMF calculate the TSCAI using the time info from TSN AF and residence time, CN_PDB and AN_PDB.
Alt-2b: The TSN AF calculate the TSCAI according to residence time, CN_PDB, AN_PDB and time relation between 5GS clock and TSN clock. TSN AF send the TSCAI and egress time (TSN clock) of traffic to SMF.
Comparison between alt-1 and alt-2:
	
	Pros
	Cons

	Alt-1
	Save the signalling
When the time drift between TSN clock and 5GS clock exceed the threshold, UPF report the offset between 5GS clock and TSN clock to SMF. SMF calculate the TSCAI and send to NG-RAN;
	Conflict with design principle

The original intention/principle of 5G virtual bridge is to keep the TSN particular parameters in the edge of 5G virtual bridge, i.e. TT (DS-TT, NW-TT and AF TT). 

There is a TT inside the SMF. SMF need to know the TSN clock outside of the 5GS. 

	Alt-2
	Clean design.

It keep the TSN particular parameters in the edge of 5G virtual bridge, i.e. TT (DS-TT, NW-TT and AF TT).
	More signalling
When the time drift between TSN clock and 5GS clock exceed the threshold, UPF report the offset between 5GS clock and TSN clock to SMF, and SMF report the offset to TSN AF. TSN AF convert the traffic time information from TSN clock to 5GS clock and send to SMF. SMF sends the TSCAI to NG-RAN;


The key point is: Is it worth changing the principle to save the signalling overhead.

How many signalling can be saved in the alt-1 depends on how often the occasion is when the time drift between TSN clock and 5GS clock exceed the threshold. The industrial which requires TSN has high-accuracy requirement on the time. Example, it use the GPS time. For the operator’s network, the situation is similar. This paper wonder whether there is frequent time drift between 5GS clock and TSN clock.

And when the time drift between TSN clock and 5GS clock exceed the threshold, the signalling between UPF and SMF, SMF and NG-RAN cannot be saved. The alt-1 only save the signalling between SMF and AF (via PCF). It does not save much.

So this paper propose the alt-2.
Proposal 1: TSN AF convert the traffic time information in TSN clock to time in 5GS clock.
Comparison between alt-2a and alt-2b:
The pros of alt-2a is screening the U-plane delay split (residence time, CN_PDB, AN_PDB) to TSN AF while in the alt-2b, the SMF send above U-plane delay information to TSN AF. Because the TSN AF is 3GPP network entity, there is no big difference between 2a and 2b.
This paper has no strong opinion between alt-2a and alt-2b. This paper prefer alt-2a a little bit.
Proposal 2: The SMF shield U-plane delay split (residence time, CN_PDB, AN_PDB) to TSN AF. 
2. Proposal

Proposal 1: TSN AF convert the traffic time information in TSN clock to time in 5GS clock.

Proposal 2: The SMF shield U-plane delay split (residence time, CN_PDB, AN_PDB) to TSN AF. 
The CR S2-1911910 reflect the alt-2 and give two options (i.e. 2a and 2b). It depends on the online meeting to select which one is better if alt-2 is way forward.
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