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1. Overall Description:
CT4 is now working on the work item "BEPoP", aiming to improve the interoperability between SMF and UPF especially on the key features which are required for the vertical scenarios.
During the study, CT4 has identified one issue on support of Ethernet type communication as following: In numbers of vertical environments, e.g. factories, mines and so on, there are lots of devices working on Layer 2 and which may do not have the TCP/IP protocol stack, where the Ethernet PDU session is used. However, operators have reported the issues that the chipsets and modules are not mature enough to support the Ethernet PDU session access yet and the market foreground is not optimistic. And in order to meet the urgent reqirements from industrial field, there exist a temporary solution which is normally used in some pilot industrial 5G project (see attachment in C4-211817). This temporary solution requires a pair of additional equipment to be deployed between the terminal and application server which makes the network more complex. It’s hard for customer to accept it as a commercial solution.
One possible 5GC solution is to set up a VxLAN tunnel between the UE(CPE) and the UPF. (see attachment in C4-211817). Potential stage-2 impact is foreseen regarding this solution.
Since the vertical scenarios are major parts of 5G services, and there is urgent requirement from the field, from operator point of view it is desirable to complete the work within Rel-17 timeframe. It is also recognized that SA2 has a really tight schedule for Rel-17, so if SA2 agrees CT4 to study on this topic within BEPoP work item including the potential stage-2 impact and informs SA2 about the outcome of the discussion for ratification.

2. Actions:
To SA2 group.
ACTION: 	
CT4 kindly asks SA2 to take the information above into account, and provide feedback on:
1)	Whether SA2 is able to arrange the work on this issue as soon as possible; and if not
2)	Whether SA2 will grant CT4 to study this issue within BEPoP work item including the potential stage-2 impact.

3. Date of Next CT4 Meetings:
3GPP TSG CT4#103e		04/2021	E-Meeting
3GPP TSG CT4#104e		05/2021	E-Meeting
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1. Introduction


<Introduction part (optional)>


2. Reason for Change


In industrial environment, there are lots of terminal equipments working on Layer 2 and may not have the TCP/IP protocol stack, then the Ethernet PDU session can be used in this case.


But in current status, the terminal chips and modules are not mature enough to support the Ethernet PDU session access yet and the market foreground is not optimistic. In order to meet the urgent industrial customer requirements as mentioned above in current status, one temporary solution which is to set up a VxLAN tunnel between the terminal and the application server is normally used in some pilot industrial 5G project as illustrates in Figure 2-1. 


[image: ]


Figure 2-1: VxLAN tunnel used in the temporary solution


In this temporary solution, the VxLAN Tunnel is established between a pair of additional equipment which is illustrated as white box in Figure 2-1. The reason why they have been illustrated as white boxes is that they can be any switches or routers supporting VxLAN tunneling function. The VxLAN tunnel is invisible to the terminal device and the application servers in this case. With this temporary solution, it makes the network deployment more complex and the 5GC is just used as a transparent pipe. From the customer point of view, it is quite unreasonable to have such additional equipment deployed since the original vision to start the industrial network upgrading combined with 5G technology is to make the device connection easier. So, this temporary solution just can be used in few pilot industrial 5G project and it’s hard for customer to accept it as a commercial solution.


[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK1]This pCR is used to address this key issue and to study whether there are any 5GC solutions to solve the current problem and provide better service for the industrial customers.


[bookmark: OLE_LINK6][bookmark: OLE_LINK7]From 5GC point of view, a simple way to solve the key issue above is to integrate the VxLAN Tunnel functionality to the terminal UE(refer to CPE which is commonly used in the industrial field) and the UPF. The benefits are, from the customer point of view, there is no need to introduce the additional equipments during the network deployment. And from 5GC network point of view, the network capability has been improved and can support the industrial field better no matter the terminal chips and modules are mature enough or not. And also, the 5G network is not working as a data pipe anymore.


In this case, this pCR is also used to address the key issue caused by this 5GC solution and to study the solution mechanisms as well as the impacts to surroundings NFs.


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: _Toc56438065][bookmark: _Toc56438207][bookmark: _Toc56438281][bookmark: _Toc57274151][bookmark: _Toc57274620][bookmark: _Toc57274696]5.X	Key Issue #X: Support VxLAN Tunneling (L3/L2 conversion) on UPF


[bookmark: _Toc49769257][bookmark: _Toc56438066][bookmark: _Toc56438208][bookmark: _Toc56438282][bookmark: _Toc57274152][bookmark: _Toc57274621][bookmark: _Toc57274697]5.x.1	Description of the use case


In industrial environment, there are lots of terminal equipments working on Layer 2 and may not have the TCP/IP protocol stack, then the Ethernet PDU session can be used in this case.


But in current status, the terminal chips and modules are not mature enough to support the Ethernet PDU session access yet and the market foreground is not optimistic. In order to meet the urgent industrial customer requirements as mentioned above in current status, one temporary solution which is to set up a VxLAN tunnel between the terminal and the application server is normally used in some pilot industrial 5G project as illustrates in Figure 5.x.1-1. 
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Figure 5.x.1-1: VxLAN tunnel used in the temporary solution


In this temporary solution, the VxLAN Tunnel is established between a pair of additional equipment which is illustrated as white box in Figure 5.x.1-1. The reason why they have been illustrated as white boxes is that they can be any switches or routers supporting VxLAN tunneling function. The VxLAN tunnel is invisible to the terminal device and the application servers in this case. With this temporary solution, it makes the network deployment more complex and the 5GC is just used as a transparent pipe. From the customer point of view, it is quite unreasonable to have such additional equipments deployed since the original vision to start the industrial network upgrading combined with 5G technology is to make the device connection easier. So, this temporary solution just can be used in few pilot industrial 5G project and it’s hard for customer to accept it as a commercial solution.


This pCR is used to address this key issue and to study whether there are any 5GC solutions to solve the current problem and provide better service for the industrial customers.


From 5GC point of view, a simple way to solve the key issue above is to integrate the VxLAN Tunnel functionality to the terminal UE(refer to CPE which is commonly used in the industrial field) and the UPF. The benefits are, from the customer point of view, there is no need to introduce the additional equipments during the network deployment. And from 5GC network point of view, the network capability has been improved and can support the industrial field better no matter the terminal chips and modules are mature enough or not. And also, the 5G network is not working as a data pipe anymore.


In this case, this pCR is also used to address the key issue caused by this 5GC solution and to study the solution mechanisms as well as the impacts to surroundings NFs.


[bookmark: _Toc49769258][bookmark: _Toc56438067][bookmark: _Toc56438209][bookmark: _Toc56438283][bookmark: _Toc57274153][bookmark: _Toc57274622][bookmark: _Toc57274698]5.x.2	Key issue definition


Firstly, this key issue will study the following aspects:


-	Whether there are any 5GC solutions to solve the current problem and provide better service for the industrial customers.


Secondly, according to the 5GC solution mentioned above, this key issue will study the following aspects:


-	How to establish the VxLAN tunnel between UE(CPE) and UPF?


-	How does the SMF know that whether the UE(CPE) request to establish an VxLAN tunnel with UPF and whether the UE(CPE) is subscribed to this function? 


-	What is the mechanisms for SMF to select a proper UPF with the VxLAN tunnelling capability for a specific UE(CPE)? 


-	How does the SMF obtain the necessary parameters to establish the VxLAN tunnel between UE(CPE) and UPF?


-	How does the SMF instruct the UPF to establish such VxLAN tunnel with UE(CPE) and what is impact to the N4 signalling?


-	Are there any signalling impact between UE(CPE) and SMF for the VxLAN tunnel setup?


-	Are there any policy control impact? (e.g. Ethernet filters or UE IP address)?


-	Whether it is necessary and possible to minimize the impact on the 5GC network and make this function as simple as possible and How to? For example, SMF determine which UE(CPE) shall establish an VxLAN tunnel and obtain the necessary VxLAN parameters by checking the local configuration.


* * * End of Changes * * * *
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