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Abstract of the contribution: This contribution addresses the Key Issue #x: System Enhancements to support Time Sensitive Networking (TSN).  .
Discussion
This paper discusses how 5GS network to support deterministic delivery to address Key Issue 3.1: What are the Architecture assumptions and principles or supporting TSN in 5G System. It is assumed that N3 TSN streams for deterministic packet delivery could be pre-established between (R)AN and UPF, and the N3 TSN stream information is obtained by SMF, which is responsible to establish the resource on the (R)AN and UPF to support deterministic delivery. 

Proposal
It is proposed to introduce a solution to support Time Sensitive Networking.
* * * * Start of Change * * * * 
6.x
5GC enhancement for deterministic delivery
6.x.1
Description

The solution intents to address key issue #3.1 System Enhancements to support Time Sensitive Networking (TSN) regarding the aspect: 
-
What are the architecture assumptions and principles or supporting TSN in 5G System.

In order to support TSN in 5G to provide E2E maximum latency delivery and determinate latency delivery services, the data plane of 5GS is enhanced as following:
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Figure 1 Segmented 5GS data plane for supporting TSN

The UPF is acting as end stations of the TSN networks in the 5G network user plane. Take an upstream user flow as an example, the (R)AN acts as end station of Talker of the TSN stream between (R)AN and UPF while the UPF is acting as Listener to the (R)AN. And the UPF will forward packets between the DN and (R)AN.

One or more TSN steam is created between (R)AN and UPF on N3 interface. It is used to transmit TSN packets between the (R)AN and the UPF with the (R)AN and the UPF as the end stations. The N3 TSN stream could be pre-established regardless there are GTP-U tunnels established for UEs or not. For each stream, the SMF should be able to obtain the stream ID, time latency, and the talker end station ID, listener end station ID and destination MAC address.

When creating rules on the UPF for packets which deterministic delivery is required, the SMF chooses proper TSN stream and includes the relevant destination MAC address to the UPF. When receiving the packets, the UPF encapsulates the TSN stream destination MAC address as the layer2 destination address of N3. 

For N6 deterministic delivery, if multiple TSN networks exists in the DN, the SMF should assign the TSN network ID for the packets and the UPF routes the packets to the corresponding TSN network under SMF instruction. 

6.x.2
Procedures
Editor's note:
This clause describes services and related procedures for the solution.
6.x.2.1
Deterministic delivery stream establishment procedure

[image: image2.emf]UE (R)AN AMF UPF SMF

1. Obtain N3 TSN stream 

information

3.PDU Session modification request (deterministic packet description)

Radio resource 

establishment.

4. N4 Session Modification Request

5. N4 Session Modification Response

6.Namf_Communication_N1N2MessageTransfer

9.Nsmf_PDUSession_UpdateSMContext Request

7.N2 PDU Session Request

8.N2 PDU Session Response

2. PDU session establishment, UPF selection


Figure 2 Example of deterministic delivery stream establishment

1. The N3 TSN stream information is obtained by the SMF.

Editor's note:
How to establish N3 TSN stream and how the SMF obtain the N3 TSN stream information are FFS.
2. PDU session establishment procedure to set up a PDU session for deterministic delivery. The SMF would select a UPF that could provide deterministic delivery between the DN and the UE.

Editor's note:
How the SMF selects UPF is FFS.
3. The UE sends a PDU session modification request for deterministic packet delivery. The deterministic packet description, required QoS should be included in the message.

4. The SMF selects a N3 TSN stream that satisfy deterministic packet delivery requirements between the (R)AN and the UPF and sends N4 PDU session modification request to the UPF. The selected N3 TSN stream information (E.g. Destination MAC address of the TSN stream or stream ID), Packet description in PDR should be included in the message. If multiple TSN networks exist in the DN, the SMF should also assign the TSN network ID to the UPF. 

Editor's note:
How to set up the time scheduling rule on UPF and (R)AN is FFS.
5. The UPF sends a PDU session modification response to the SMF.

6. The SMF provides the selected TSN stream info in Nsmf_PDUSession_UpdateSMContext to the AMF.
7. The AMF sends N2 PDU session request message to the (R)AN.

8. After establishing radio resource between the UE and the (R)AN, the (R)AN sends N2 PDU session response to AMF.

9. The AMF forwards the N2 PDU session response to the SMF via Nsmf_PDUSession_UpdateSMContext.

6.X.3
Impacts on Existing Nodes and Functionality
SMF:

· Selects UPF that supporting deterministic delivery.

· Determine N3 TSN stream that satisfy deterministic delivery requirements to deliver the stream between the (R)AN and the UPF.

· Indicates the UPF about the TSN network in the DN for the UPF to deliver user stream in the DN.

UPF:

· Acting as end stations in the 5GC data plane.

· Forwards frames between 5GC data plane and the DN with maximum latency or determinate latency.

(R)AN:

· Acting as end stations in the TSN network between the (R)AN and the UPF.

· Forwards packets between the UE and N3 interface with maximum latency or deterministic latency.

6.x.4
Solution Evaluation

Editor's note:
This clause provides an evaluation of this solution.
* * * * End of Change * * * *
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