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Abstract of the contribution: We show how the requirements for LLDP can be simplified, and how we should avoid using TSN specific entities for non-TSN specific functionality. 
Discussion
The current Ethernet model of the logical 5G TSN bridge is illustrated in the figure below. 
[image: ]
In the current model, the NW-TTs (located in the UPF) act as Ethernet ports on the network side, and the DS-TTs (located in the UEs) act as Ethernet ports on the device side. The TTs realize TSN related functionality in the 5G system. 
[bookmark: _GoBack]However, additional functionality has been added to the TTs to also realize non-TSN related functionality such as the support of the LLDP protocol for neighbor discovery. The current assumption is that LLDP is supported within the TTs (even though the support of LLDP within the DS-TT is still FFS). The figure also shows that LLDP is also supported in the TSN system and in the TSN bridges/end stations. 
The requirement to support LLDP in the UEs puts an unnecessary burden on the UE side. It would also be possible to perform the processing of the LLDP protocol on the UPF side, and send/receive LLDP frames transparently over the PDU Session and the UE. That makes the system simpler by avoiding extra requirements on the UE, where such a UE requirement would be unnecessary given that the UPF anyway needs LLDP support. 
Besides the unnecessary complexity, the LLDP support requirement within the DS-TT inside the UE has other issues to consider with respect to the overall Ethernet modelling of the system. The TTs (i.e., TSN Translators) were introduced to handle TSN specific aspects in the 5G system. However, LLDP is not TSN specific, LLDP support is also required in Ethernet networks that do not make use of TSN. In practical deployments, there is typically a mix of non-TSN and TSN traffic, and non-TSN traffic typically comes first due to the need to manage and control the TSN systems before they actually start delivering critical traffic. Also, practical deployments may start up with non-TSN applications before TSN is introduced. Hence there is a need to support non-TSN Ethernet traffic, and that should preferably be realized without depending on TSN specific entities. 
Therefore, we propose a model where the TSN specific extra functionality is logically separated from the non-TSN specific functionality such as LLDP support. We present such a model below.
Separation of non-TSN and TSN port functionality
The figure below illustrates how the non-TSN port functionality and TSN port functionality can be logically separated. For this, we introduce the abstraction of ETHPort in the modelling. 
[image: ]
The ETHPort represents Ethernet port related functionality that is not TSN specific, such as the support of LLDP protocol. The ETHPort resides in the UPF, and there is an instance of ETHPort for each interface of the UPF, including the PDU sessions of the UEs. For the interfaces on the network side of the UPF, the ETHPort is combined with the NW-TT to realize both non-TSN and TSN specific port functionality. For the interfaces on the device side (i.e., the PDU Sessions), the non-TSN port functionality is realized in the UPF as part of the ETHPort, while the TSN specific functionality is realized in the DS-TT as part of the UE. There may also be ports of the UPF which only support non-TSN traffic, such as for example an N19 tunnel in case 5G VN is in use. LLDP support is realized as part of the ETHPort, as it is not-TSN specific functionality. Hence, LLDP would only be supported in the UPF and not required in the UE. 
The transfer of port management information takes place as already defined, transparently over the 5G system. Additionally, the TSN AF is responsible for separating non-TSN specific and TSN specific port management information and flagging this to the PCF and SMF. In this way the SMF can determine that it forwards non-TSN specific port management information to ETHPorts in the UPF, while it forwards TSN specific port management information to the DS-TT in the UE as already defined. 
This generalized model helps reduce system complexity and makes it easier to support both non-TSN and TSN traffic in the same system, as it is common in the deployments. 

[bookmark: _Hlk529997035]
Proposal
Based on the discussion above, it is proposed to update the port modelling according to S2-1909397 (23.501) and S2-1909398 (23.502).


3GPP
SA WG2 TD

image1.emf
BridgeA

TSN Bridge/ 

End Station

UE1 UPF

NW-TT

TSN 

System

DS-TT

NW-TT

TSN Bridge/ 

End Station

UE2

DS-TT

SMF PCF TSN AF CNC

LLDP

LLDP

LLDP

LLDP

LLDP

LLDP

LLDP

LLDP

X


image2.emf
UPF

UE1

UE2

ETHPort

ETHPort

ETHPort

ETHPort

BridgeA

TSN Bridge/ 

End Station

NW-TT

TSN 

System

DS-TT

NW-TT

TSN Bridge/ 

End Station

DS-TT

SMF PCF TSN AF CNC

LLDP

LLDP

LLDP

LLDP

LLDP

LLDP

LLDP

LLDP

ETHPort

LLDP

X


