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Abstract of the contribution: This paper discusses the mapping between the Bridge Delay defined in TSN and 5GS delay components.
1
Background
SA2#132 agreed that the Network side TSN Translator (i.e. AF) calculates the 5GS bridge delay for each port pair and for each traffic class using the UE-DS-TT Residence Time, UPF Residence Time and PDB. There is an EN to be resolved in the agreed CR1214:
Editor's note: how the above information is reported to the network side TSN translator is FFS. Also mapping of the term bridge delay to the appropriate IEEE terms and need for other parameters is FFS.
This paper discusses the mapping between the 5GS internal delays and the IEEE TSN terms. 
2
Discussion

2.1 Bridge Delay defined in TSN
As specified in IEEE802.1Qcc, there is one Bridge Delay managed object per port pair per traffic class of a TSN Bridge. The attributes of the Bridge Delay as shown in Table 1 are used to determine the delay of frames as they pass through the TSN Bridge.  
Table 1 Bridge Delay attributes

	Bridge Delay attributes
	Description
	Notes

	independentDelayMin
	It provides the minimum length-independent delay for a frame to forward from ingress Port to egress Port for this traffic class.
	These attributes provide the portion of delay that is independent on frame length.

	independentDelayMax
	It provides the maximum length-independent delay for a frame to forward from ingress Port to egress Port for this traffic class.
	

	dependentDelayMin
	It provides the minimum length-dependent delay from ingress Port to egress Port for this traffic class.
	These attributes provide the portion of delay that is dependent on frame length.

	dependentDelayMax
	It provides the maximum length-dependent delay from ingress Port to egress Port for this traffic class.
	


2.2 Mapping between the Bridge Delay defined in TSN and 5GS delay components
As shown in Figure 1, in downlink, the delay between the time when UPF receives a frame and the time when the buffer in DS-TT starts to transmit the frame in its egress port can be calculated as the sum of the UE-DS-TT Residence Time, UPF Residence Time and PDB. These delays are considered as packet-length independent due to:

1. The PDB is authorized for the QoS Flow without differing packets with different lengths within the QoS Flow;

2. Assuming the two Residence times of UE and UPF are internal delays, it will very likely has no dependency on packet length since most implementations will use “zero-copy” mechanism to accelerate the internal handling.
Also considering the hold and forward buffering mechanism supported by DS-TT and NW-TT, the values of independentDelayMax and independentDelayMin can be same.
The transmission delay between the time when the egress port of DS-TT starts transmit a frame and the time when the frame has been sent out can be considered as a length-dependent delay, because it is dependent on the frame length and the bandwidth supported by the egress port of DS-TT. 
Therefore, for a 5GS Bridge, besides the independent delay attribute which is calculated from the UE-DS-TT Residence Time, UPF Residence Time and PDB, the transmission delay per byte in DS-TT(for DL) or UPF/NW-TT(for UL) shall also be provided to AF as a dependent delay attribute.

Note: For the length-dependent delay, since they are related to the implementation of the DA-TT and NW-TT, whether the maximum value and minimum values are same or not are also depends on the implementation.
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Figure 1 Delay components of 5GS Bridge
Proposal 1: The dependentDelayMax and dependentDelayMin for 5GS Bridge are derived from frame length-dependent delays in DS-TT in downlink direction and in UPF/NW-TT in uplink direction for outputting the packet via the egress port.
Proposal 2: The UE-DS-TT Residence Time, UPF Residence Time and PDB are used to calculate a frame length- independent delay of a 5GS Bridge. 
Proposal 3: With supporting the hold and forward buffering mechanism the values of independentDelayMax and independentDelayMin are the same. Whether the values of dependentDelayMax and dependentDelayMin in TT are the same is dependent on implementation.
3
Proposal

It is proposed to take the above proposals into account. The corresponding CR is S2-1905523.  
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