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1. Discussion 

Item#4: Apply StaticFilteringEntry information in 5GS
There is only one PDU Session per DS-TT port for a given local 5GS Bridge. In existing definition, the PDU session is not only bound to one DS-TT port, but also to one NW-TT port

	5.28.1
5GS logical TSN bridge management

……

The TSN AF stores the binding relationship between a port on UE/DS-TT side, a port on UPF/NW-TT side, and a PDU Session during reporting of logical TSN bridge information.


Each port of a 5GS Bridge connects to couple of End Stations directly or via other bridge. If binding one PDU session to one DS-TT port and one NW-TT port, that means only the communication behind the two ports is allowed. E.g. in Figure-1, communication between End Station_A and End Station_D, or between End Station_B and End Station_D are not allowed. 

However, different TSN streams in one PDU session can be targeted to different End Stations, which may be connected to different egress ports.
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Figure-1
Observation1-1: binding relationship between a PDU session used for DS-TT port and one NW-TT port is not correct.
Proposal1-1: the PDU session used for DS-TT port and one NW-TT port is decoupled. Not binding relationship for a PDU session and a NW-TT port.

Furthermore, whether it is correct for “The TSN AF stores the binding relationship between a port on UE/DS-TT side and a PDU Session.” ? The binding relationship between a PDU session and a DS-TT port is also unclear. It cannot be a PDU session ID, since the PDU Session ID is allocated by a UE and only unique for a UE. So far, the MAC address used by PDU session for TSN is the MAC address of DS-TT port. Based on the MAC address for a PDU session, AF naturally know the port is a DS-TT port and the relationship for a PDU session. A legacy AF has already known the MAC address of the PDU session.
Observation1-2: The binding relationship between a port on UE/DS-TT side and a PDU Session is the MAC address of the PDU session, which can be used by TSN AF to deduce the DS-TT port. The MAC address of PDU session has already been stored by the AF in legacy definition.
Proposal1-2: Remove “The TSN AF stores the binding relationship between a port on UE/DS-TT side, a port on UPF/NW-TT side, and a PDU Session during reporting of logical TSN bridge information.”
When there is no binding relationship between one PDU session and one NW-TT port. Each DS-TT port and Each NW-TT port can form a port pair. It is the TSN AF responsibility to deduce the port pair and how to deduce them is left to implementation. 

A 5GS Bridge may have multiple DS-TT ports and certainly the UPF of 5GS Bridge establishes multiple N4 session with multiple SMF of the PDU sessions for DS-TT ports. The port management container is transported to the AF via SMF and PCF. There one to one relationship between the PDU session and DS-TT port, the Port Management Container is certainly transported to the AF via the SMF of the PDU session related to the DS-TT port. But for the NW-TT port, UPF should select one SMF to transport the Port Management Container. The SMF can be any SMF of the PDU sessions for DS-TTs in the 5GS Bridge.
Observation1-3: The PDU session for Port Management Container of a DS-TT port is the related PDU session for the DS-TT port. The PDU session for Port Management Container of a NW-TT port can be any PDU sessions for DS-TT ports in 5GS Bridge. 
In Ethernet, traffic routing information between egress port and target MAC address is self-learnt by Bridge via the source MAC address and the ingress port. Before having the traffic routing information, the flow data is forwarded to each port except for the ingress port. That mechanism cannot applied for TSN flow. Self-learning means there is no QoS guarantee when the flow comes. Hence, 802.1Q defines CNC to configure Static Filtering Entry to the Bridge to decide the egress port for TSN flow. 
Proposal3: AF forwards the received Static Filtering Entry to the NW-TT for decide the egress port for TSN flow.
Item#17: UL QoS Issue using PSFP
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Figure-2
As shown in Figure-2, the uplink TSN flows from multiple PDU sessions may be aggregated at one NW-TT port. The multiple TSN flow may be mapped to one traffic class or multiple traffic classes. By using the egress port traffic class to decide 5QI is not sufficient

	
	Maximum Burst Size
	Delay Requirement

	Flow1
	200bit
	2ms

	Flow2
	300bit
	2ms


It is assumed Flow1 and Flow2 are targeted to the same egress port and are mapped to the same traffic class of the egress port.
· If the throughput of the mapped traffic class is >= 500bit/2ms (The sum of TSN QoS), the allocated 5GS QoS (e.g. 600bit/2ms) mapped by traffic class is over sufficient for the TSN QoS for TSN flow1 (e.g. 200bit/2ms) or TSN Flow2 (e.g. 300bit/2ms). The related data will arrive at TT of the egress port early.
· If the throughput of the traffic class of egress port is < 500bit/2ms, the traffic class cannot support to TSN QoS requirement for Flow1 and Flow2 at the meantime. 
Hence, TSN AF or CNC shall controls accepted numbers of the TSN flows, of which the aggregated TSN QoS requirement doesn’t exceed 5GS Bridge capability, including the throughput of the traffic classes for egress port.

Observation2-1: The accepted numbers of the TSN flows, of which the aggregated TSN QoS requirement cannot exceed 5GS Bridge capability, including the throughput of the traffic classes for egress port.
Based on observation2-1, the configured throughput for traffic class of the egress port is sufficient for multiple TSN flows scheduled in the meantime. Because by using the traffic class of egress port to map 5QI for unlink TSN flow is over sufficient for the TSN flow and make the related data arrives at TT early, it will result in radio resource waste and big buffer requirement at TT of the egress port. But it seems feasible. 

Observation2-2: By using the traffic class of egress port to map 5QI for unlink TSN flow is over sufficient for the TSN flow and make the related data arrives at TT early, it will result in radio resource waste and big buffer requirement at TT of the egress port. But it seems feasible.
For radio resource efficiency and reducing the buffer requirement at TT, the following options can be took into account:
Option1: TSN AF decides the split TSN QoS requirement for different PDU sessions to the same egress NW-TT port. The QoS flow based on the split TSN QoS can be established ahead of TSN flow arrival. For a coming TSN flow, it is mapped to one dedicated split TSN QoS requirement by the TSN AF. 

Option2: For a coming TSN flow, TSN AF decides its original TSN information based on the PSFP information (e.g. Maximum Burst Size Delay, IEEE Priority). The PCF maps 5GS QoS based on original TSN information, as shown in Table-1
Table-1

	TSN QoS Information
	5GS QoS 

	Traffic Class (e.g. for Downlink) or IEEE Priority(e.g. for uplink) 
	5QI (The number if 5QI is over 8, depends on operators’ configuration)

	--
	Priority Level(via configuration)

	Bridge Delay 
	Delay

	--
	Packet Error Rate(via configuration)

	Maximum Burst Size
	MDBV

	--
	Packet Error Rate 

	--
	Averaging Window

	Maximum Burst Size

Bridge Delay
	GFBR

MFBR


Proposal2-1: For a coming TSN flow, TSN AF decides its original TSN information based on the PSFP information (e.g. Maximum Burst Size Delay, IEEE Priority) and The PCF maps 5GS QoS based on the original TSN information. 
2. Summary

For item#4

Observation1-1: binding relationship between a PDU session used for DS-TT port and one NW-TT port is not correct.
Proposal1-1: the PDU session used for DS-TT port and one NW-TT port is decoupled. Not binding relationship for a PDU session and a NW-TT port.

Observation1-2: The binding relationship between a port on UE/DS-TT side and a PDU Session is the MAC address of the PDU session, which can be used by TSN AF to deduce the DS-TT port. The MAC address of PDU session has already been stored by the AF in legacy definition.
Proposal1-2: Remove “The TSN AF stores the binding relationship between a port on UE/DS-TT side, a port on UPF/NW-TT side, and a PDU Session during reporting of logical TSN bridge information.”

Observation1-3: The PDU session for Port Management Container of a DS-TT port is the related PDU session for the DS-TT port. The PDU session for Port Management Container of a NW-TT port can be any PDU sessions for DS-TT ports in 5GS Bridge. 

Proposal1-3: AF forwards the received Static Filtering Entry to the NW-TT for decide the egress port for TSN flow.
Proposal1-4: CRS2-2000130 is proposed to reflect the observations and proposals above.
For item#17

Observation2-1: The accepted numbers of the TSN flows, of which the aggregated TSN QoS requirement cannot exceed 5GS Bridge capability, including the throughput of the traffic classes for egress port.

Observation2-2: By using the traffic class of egress port to map 5QI for unlink TSN flow is over sufficient for the TSN flow and make the related data arrives at TT early, it will result in radio resource waste and big buffer requirement at TT of the egress port. But it seems feasible.
Proposal2-1: For a coming TSN flow, TSN AF decides its original TSN information based on the PSFP information (e.g. Maximum Burst Size Delay, IEEE Priority) and The PCF maps 5GS QoS based on the original TSN information. Proposal2-2: CRS2-2000131 is proposed to reflect the observations and proposals above.
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