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Abstract: Proposes changes to the Spanning Tree Protocol description and potential requirement in TR 22.891.
Discussion
TR 22.891 contains a service requirement and description text about Spanning Tree Protocol (STP). In this paper we attempt to further explore this protocol and the implications for 3GPP.
In the attached slide deck, we explore the usage of STP in preventing loops and duplicated information at Ethernet Devices. Based on this description, we can see the necessity for interpretation of Spanning Tree Protocol information by the 5G system to prevent loops and duplication in the Ethernet environment. Changes proposed in the description and potential requirement reflect a clarification of how the 5G system would interact with STP information.
Proposal
~~~ CHANGE 1 ~~~
5.17.5.3

Spanning Tree

Suppose that in Figure 1, Device C was also connected to Switch S. Then Device C, Switch S, UE 1 and UE 2 will form a loop. A spanning tree algorithm (e.g., RSTP), allows the switches in an Ethernet network to negotiate a single path to each entity. This is instantiated by the Ethernet network blocking certain ports. In this example, the algorithm may result in blocking transmissions to Device C via one of the UEs (either UE1 or UE2), depending on the result of the algorithm path calculations. This is because the spanning tree algorithm finds the shortest path between a selected root node and the device of interest (in this case Device C), and blocks the other paths to that same device. Once a path is chosen, and other paths are blocked, in order to enforce this outcome, a broadcast frame must not be forwarded through the blocked path. This means that broadcast frames must not be forwarded to the blocked UE. Thus, routing of Ethernet frames in the 5G system must be based on the outcome of spanning tree algorithm run by the Ethernet network being served.
The way the paths are found is via Ethernet switches sending of Bridge Protocol Data Units (BDPUs) with information on available ports. As Ethernet devices other than switches do not send BPDUs, in order to find out the network topology behind the UE it is necessary to limit to a single Ethernet device connected to the UE. If there is a desire to connect multiple Ethernet devices to a UE, then a switch can be connected to the UE and multiple Ethernet devices can be connected to the switch, as it is shown in UE1 in Figure 1. 
~~~ END CHANGE 1 ~~~
~~~ CHANGE 2 ~~~
5.17.6
Potential Requirements

[PR.5.17.6-001]
The 3GPP system shall be able to support an Ethernet transport service 
[PR.5.17.6-002]
The Ethernet transport service shall support routing based on information extracted from Ethernet frame headers by the 3GPP system.

[PR.5.17.6-003]
The Ethernet transport service shall support routing based on information extracted from Virtual LAN (VLAN) ID by the 3GPP system.

[PR.5.17.6-004]
The Ethernet transport service shall support routing based on information extracted by the 3GPP system from the Bridge Protocol Data Units created in the Ethernet network based on a Spanning Tree Protocol (e.g. RSTP).
[PR.5.17.6-005]
The Ethernet transport service shall support the transport of Ethernet frames between UEs that an Ethernet device connected to it. 


NOTE: If more than one Ethernet devices need to be connected to a UE, they can be connected using an Ethernet switch between the devices and the UE. 

[PR.5.17.6-006]
The Ethernet transport service shall support the transport of Ethernet broadcast frames.
[PR.5.17.6-007]
The Ethernet transport service shall support traffic filtering and prioritization based on source and destination MAC addresses

[PR.5.17.6-008]
The Ethernet transport service shall support traffic filtering and prioritization based on Ethertype (including multiple Ethertypes in double-tagging)

[PR.5.17.6-009]
The Ethernet transport service shall support traffic filtering and prioritization based on 802.1Q VLAN tags (including double tagging).


[PR.5.17.6-010]
The 3GPP system shall support sufficient QoS capabilities to be able to meet the request in the Ethernet header information.
~~~ END CHANGE 2 ~~~
