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1. Introduction
<Introduction part (optional)>
2. Reason for Change
In industrial environment, there are lots of terminal equipment working on Layer 2 and may not have the TCP/IP protocol stack, then the Ethernet PDU session can be used to fulfill the in this case.
But in current status, the terminal chips and modules are not mature enough to support the Ethernet PDU session access yet. One possible transition solution is to set up a VxLAN tunnel between the terminal and the application server. Figure 2-1 illustrates the VxLAN tunnel used in the transition solution.
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The transition solution above required special equipment to do the Layer 2/3 conversion behind the UPF. It’s necessary to study on whether there are any 5GC solutions to improve current situation and provide better service for the industrial. This pCR is used to address one possible solution in 5GC to support VxLAN tunneling on UPF.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 29.820 v0.4.0

* * * First Change * * * *
[bookmark: _Toc42763479][bookmark: _Toc49769265][bookmark: _Toc56438074][bookmark: _Toc56438216][bookmark: _Toc56438290][bookmark: _Toc57274160][bookmark: _Toc57274629][bookmark: _Toc57274705]6.X	Solution #X: Support VxLAN Tunneling (L3/L2 conversion) on UPF
[bookmark: _Toc49769266][bookmark: _Toc56438075][bookmark: _Toc56438217][bookmark: _Toc56438291][bookmark: _Toc57274161][bookmark: _Toc57274630][bookmark: _Toc57274706]6.x.1	General
The description below is to address the solution for Key Issue#x:
As described in Key Issue#x, an VxLAN tunneling is required between the terminal and the application server in industrial environment. In order to improve current situation and provide better service for the industrial, one possible solution is to enable the VxLAN tunneling function on UPF.
In production industrial environment, lots of terminals are accessing the 5G network via CPE since it has minimal impact on terminals and have been widely used in industrial. So, this solution is proposed based on this typical implementation scenario as illustrated in Figure 6.x.1-1 and Figure 6.x.1-2.
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Figure 6.x.1-1: Typical VxLAN Tunneling Scenario 1
Some CPE in industrial can also support the VxLAN tunnelling.
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Figure 6.x.1-2: Typical VxLAN Tunneling Scenario 2
The proposed solution apply for implementation scenario 2. During the PDU session establishment, A VxLAN tunnel can be set up between the UE(CPE) and UPF.
[bookmark: _Toc49769267][bookmark: _Toc56438076][bookmark: _Toc56438218][bookmark: _Toc56438292][bookmark: _Toc57274162][bookmark: _Toc57274631][bookmark: _Toc57274707]6.x.2	Procedure flows
[bookmark: _Toc56438099][bookmark: _Toc56438241][bookmark: _Toc56438315][bookmark: _Toc57274185][bookmark: _Toc57274654][bookmark: _Toc57274730]6.x.2.1	VxLAN Support Negotiation
Before the CP Function requests the UP Function to setup VxLAN tunnel towards the UE(CPE), the CP Function needs to know the VxLAN support in the UP Function. Figure 6.x.2.1-1 illustrates the VxLAN support negotiation during PFCP Association Setup procedure.
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Figure 6.x.2.1-1: VxLAN Support Negotiation Procedure
Alt1: The UP Function indicates VxLAN support in PFCP Association Setup Response.
1.	The CP Function sends PFCP Association Setup Request to the UP Function.
2.	The UP Function sends PFCP Association Setup Response to the CP Function. Within the message, the UP Function Features is present and shall indicate the VxLAN support.
Alt2: The UP Function indicates VxLAN support in PFCP Association Setup Request.
1.	The UP Function sends PFCP Association Setup Request to the CP Function. Within the message, the UP Function Features is present and shall indicate the VxLAN support.
2.	The CP Function sends PFCP Association Setup Response to the UP Function.
[bookmark: _Toc56438100][bookmark: _Toc56438242][bookmark: _Toc56438316][bookmark: _Toc57274186][bookmark: _Toc57274655][bookmark: _Toc57274731]6.x.2.2	VxLAN Tunnel Setup
When the SMF receives PDU session establishment request, if the VxLAN tunnel is determined to be used between the UPF and the UE(CPE), the CP Function shall requests the UP Function to setup VxLAN tunnel towards the UE(CPE). Figure 6.x.2.2-1 illustrates the VxLAN tunnel setup during PFCP Session Establishment procedure.
[image: ]
1.	The SMF receives PDU Session Establishment Request from the AMF.
The SMF may determine VxLAN tunnel is required for the PDU session based on local configuration (e.g. based on GPSI).
Editor's note:	How to support the dymanic determination on VxLAN tunnel setup is FFS.
2.	The SMF sends PFCP Session Establishment Request to the UPF. An VxLAN Tunnel Setup Instruction IE is included in the request message to provide detail parameters (e.g. VTEP ID, VNI, VTEP IP) for VxLAN tunnel setup. The destination in FAR will direct to VTEP ID which is included in the VxLAN Tunnel Setup Instruction IE.
3.	The UPF sends PFCP Session Establishment Response to the SMF, optionally carry the VxLAN Tunnel Setup Report IE. The VxLAN Tunnel Setup Report IE includes the VTEP IP if the UE IP is allocated by UPF.
4.	The SMF sends PDU Session Establishment Response to the AMF. An VxLAN Tunnel Setup Information IE is included in the response message to provide detail parameters (e.g. VTEP ID, VNI, VTEP IP) for VxLAN tunnel setup from UE(CPE).
[bookmark: _Toc56438101][bookmark: _Toc56438243][bookmark: _Toc56438317][bookmark: _Toc57274187][bookmark: _Toc57274656][bookmark: _Toc57274732]6.x.2.3	VxLAN Tunnel Release
When the PDU session is to be released, the SMF requests the UPF to release the VxLAN tunnel. Figure 6.x.2.3-1 illustrates the VxLAN tunnel release during PFCP Session Deletion procedure.
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Figure 6.x.2.3-1: VxLAN Tunnel Release Procedure
1.	The SMF receives PDU Session Release Request from the AMF.
2.	The SMF sends PFCP Session Deletion Request to the UPF. An VxLAN Tunnel Release Instruction IE is included in the request message to provide detail parameters (e.g. VTEP ID, VTEP IP, VNI, etc.) for VxLAN tunnel release.
4.	The UPFunction sends PFCP Session Deletion Response to the SMF, carry the VxLAN Tunnel Release Report IE. The VxLAN Tunnel Release Report IE includes the following information: the success/failure of VxLAN tunnel release, etc.
5.	The SMF sends PDU Session Release Response to the AMF.
[bookmark: _Toc49769268][bookmark: _Toc56438077][bookmark: _Toc56438219][bookmark: _Toc56438293][bookmark: _Toc57274163][bookmark: _Toc57274632][bookmark: _Toc57274708]6.2.3	Impacts on services, entities and interfaces
The N4 interface need to be enhanced to provide the VxLAN tunnel setup/release instruction to the UP function.
The UPF need to support the VTEP function and act as a VTEP point to forward the traffic based on VTEP policy.
[bookmark: _Toc56438103][bookmark: _Toc56438245][bookmark: _Toc56438319][bookmark: _Toc57274189][bookmark: _Toc57274658][bookmark: _Toc57274734]6.8.4	Pros
This solution provide better service for the industrial terminals.
[bookmark: _Toc56438104][bookmark: _Toc56438246][bookmark: _Toc56438320][bookmark: _Toc57274190][bookmark: _Toc57274659][bookmark: _Toc57274735]6.8.5	Cons
This solution requires enhancement to the N4 interface and UPF function.

* * * End of Changes * * * *
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