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Abstract of the contribution: This contribution updates the solution #13 “5G LAN service network (switch mode) architecture”.
1.
Background
This contribution is update the solution #13 that addressed the key issue described in TS23.734 clause 5.5 under Key Issue #5: Support of 5GLAN communication as follows:
-
How to route the Ethernet frames efficiently between UEs within a 5GLAN group.

The solution describes what kinds of parameters to be provided to the UE in switch mode by the SMF. However, the UE behaviour is not fully described when the parameters for the UE in switch mode are received. 

This contribution proposes to add the description of UE behaviour when the UE in switch mode receives each parameters from the SMF.
2.
Proposal
It is proposed to be add the following texts in TR 23.734.
*** Start of Changes ***

6.13
Solution #13: 5G LAN service network (switch mode) architecture
6.13.1
Description

The solution addresses the following specific key issue under key issue #5 ("Support of 5GLAN communication"):

· How to route the Ethernet frames efficiently between UEs within a 5GLAN group.
In this solution, the SMF configures the UE to operate as an Ethernet switch with configuration parameters provided during the establishment of the PDU Session. This PDU Session provides access to the 5G LAN-type service (i.e. 5GLAN Group communication). The UE operating as an Ethernet switch may be part of multiple 5G LAN Groups. Multiple backend devices can be connected to the UE operating as an Ethernet switch but each device may only be part of a single 5GLAN Group.
The configuration parameters provided to the UE by the SMF are as follows:

-
An indicator whether the UE in Ethernet switch mode shall turn on or off the Spanning Tree Algorithm.

-
A periodic timer of sending BDPU hello messages.

-
A bridge identifier of the UE in Ethernet switch mode.

-
A ports status report indicator whether the UE in Ethernet switch mode notifies the change of port's status.

-
A MAC address report indicator whether the UE in Ethernet switch mode reports the list of MAC address(es) of the backend devices connected in the backend networks.

If the SMF indicates the UE to report the list of MAC address(es) of the backend devices, the UE in switch mode gains the list of MAC address(es) of the backend devices connected or changed in the backend networks, and in case one PDU Session provides 5GLAN communication for more than one 5GLAN groups, the UE also gains the mapping relationship of MAC address(es) and the 5GLAN group . The UE informs the SMF of the list of MAC address(es) and the mapping relationship during the PDU Session establishment/modification procedure when the UE receives the indicator or detects the changes on the backend devices. Then the SMF provides to the UPF Ethernet Packet Filter Set and forwarding rule(s) based on the MAC address(es) and the mapping relationship. The UPF detects and forwards Ethernet frames based on the Ethernet Packet Filter Set and forwarding rule(s) received from the SMF.

NOTE: How the UE learns the MAC address list of backend devices is out of scope of this specification.
The further enhancement to optimize Ethernet networks over 5G link including the following:

-
The UE in Ethernet switch mode may report its port states that results from the execution of the Spanning Tree Algorithm so that the SMF may control the UPF's port states based on the report to prevent the waste of air-resource.

6.13.2
Procedures


6.13.2.1 PDU Session Establishment Procedure
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Figure 6.13.2.1-1. UE in switch mode configuration (using PDU Session Establishment Procedure)

Step 1. When the UE requests the PDU Session Establishment for Ethernet type PDU Session, it may sends the Ethernet operation mode to identify the UE’s operation mode (e.g. UE in switch mode or UE in relay mode). 
Step 11. When the SMF discovered the UE’s Ethernet operation mode and the SMF supports the Ethernet configuration for the UE, it may send the Ethernet switch configuration parameters as listed in 6.13.1.

6.13.2.2 UE reporting of MAC address list using PDU Session Modification Procedure
When the UE in switch mode is configured with MAC address reporting during the PDU Session establishment procedure, it may determine to gather the MAC address list. When the UE decides to report the MAC address list, it performs the PDU Session Modification procedure to report the MAC address list that it gathered.
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Figure 6.13.2.2-2: Reporting using PDU Session Modification Procedure
Step 1. When the UE determines to report MAC address list to the SMF, it sends the MAC address list that the UE in the switch mode learned using the PDU Session Modification Procedure.
Step 4. The SMF provides to the UPF Ethernet Packet Filter Set and forwarding rule(s) based on the MAC address list using N4 modification procedure.
6.13.2.3 UE reporting of ports status using PDU Session Modification Procedure
If the UE in switch mode is configured to report its Ethernet ports status during the PDU Session establishment procedure, it performs the PDU Session Modification procedure to report its port states when the states are changed due to a result of the execution of the spanning tree algorithm. When the SMF is reported on the ports status of the UE in switch mode, the SMF may perform N4 modification procedure to control (i.e. enable/disable) the corresponding ports of the UPF for the UE.
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Figure 6.13.2.2-3: UE reporting of Ethernet port states using PDU Session Modification Procedure
Step 1. When the UE determines to report the port status to the SMF, it sends the ports status due to a result of executing the Spanning Tree Algorithm using the PDU Session Modification Procedure.

Step 4. The SMF may control (i.e. enable or disable) the UPF’s virtual ports that corresponding with the ports reported by the UE using N4 modification procedure.
Editor’s Note: It is FFS how to realize the SMF control on UPF’s virtual ports.
6.13.3
Impacts on Existing Nodes and Functionality

· UE
1) The UE should support the UE capability negotiation whether to support the UE in switch mode operation during the PDU Session Establishment.
2) The UE should support the following features if the UE supports UE in switch mode

· Switch (i.e. turning on or off) for Spanning Tree Algorithm and its configuration parameters for Spanning Tree Algorithm.
· UE reporting of ports status if Spanning Tree Algorithm is supported.
· UE reporting of MAC address list
· SMF
· The SMF should support the UE capability negotiation

· The SMF should configure the configuration parameters of the UE related with Spanning Tree Algorithm 

· The SMF should support the UE reporting of ports status.
· The SMF should support the UE reporting of MAC address list.
· UPF
The UPF should support the virtual ports corresponding to the ports of UE in switch mode.
6.13.4
Solution Evaluation


This solution can work with any other solutions addressing the Key Issue 4 and 5 supporting Ethernet type 5GLAN communication. This solution supports the configuration for Spanning Tree Algorithm to block the broadcast storm caused by the topological loop in the Ethernet network.
*** End of Changes ***
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