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Abstract of the contribution: This paper proposes to add a new solution to the key issue 5 on the Interworking with TSN network deployed in N3.
1. Proposal

In the TR 23.700-25, key issue 5: Interworking with TSN network deployed in the transport network
For this Key Issue the following areas should be studied:
a)
The architecture enhancement to support the interworking between 5GS and TSN networks deployed in the transport network.

b)
What information are needed and how to collect these information from 5GS (e.g. NG-RAN, 5GC NF), so that the 5GS can interact with TSN network. Also, determine which 5GS entity is responsible to provide it to the TSN network deployed in the transport network.

It is proposed to add the following new solution to the TR 23.700-25 "Study on Timing Resiliency and TSC & URLLC enhancements"
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6.X
Solution #X:  Interworking with TSN enabled N3 transport network for deterministic traffic delivery
6.X.1
Introduction

The solution is proposed to solve Key Issue #5: Interworking with TSN network deployed in the transport network. In the 3GPP Rel-16 and Rel-17, the 5GS has supported “periodic deterministic communication”, so called TSC communication. 
The E2E delay for the service flow in the 5GS (called as PDB) includes AN-PDB between UE and NG-RAN, and CN-PDB between NG-RAN and UPF. The CN-PDB is guaranteed by N3 transport network. 

If the TSN is deployed in the N3 transport network, the 5GS can utilize the TSN capability in the N3 to provide the deterministic CN-PDB.
6.X.2
Functional Description
In the figure 6.X.2-1, it proposes an enhanced 5GS architecture to utilize the TSN capability in the N3 transport network.
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Figure 6.X.2-1: The enhanced 5GS interworking with CNC in transport network
The solution is based on the following principles:

-
There is a NG-TT (NG-RAN TSN translator) in the NG-RAN, which act as the TSN end station in the N3 transport network.
-
it may support LLDP to report the topology to CNC.
-
As the TSN end station, it is Talker when it send to UL packet, and is Listener when it receives the DL packet.

-
it support PMIC and UMIC to communicate with TSNCF.
-
There is a TNW-TT (Transport NW-TT) in the UPF, which act as the TSN end station in the N3 transport network.

-
it may support LLDP to report the topology to CNC.

-
As the TSN end station, it is Talker when it send to DL packet, and is Listener when it receives the UL packet.

-
it support PMIC and UMIC to communicate with TSNCF.

NOTE:
It may reuse the PMIC/UMIC for the NW-TT.
-
There TSN CUC Function (TSNCF) in the 5GC. It act as the CUC to communicate with CNC in the N3 transport network.

-
The TSNCF may in the TSN AF, or TSCTSF.

-
During TSC communication establishment, it collect the Talker/Listener stream requirement as specified in IEEE 802.1 Qcc [6] from NG-TT and TNW-TT via PMIC/UMIC.
-
The TSNCF provides the Talker/Listener status to CNC and receives the status of stream configuration from CNC.

-
The TSNCF provides the Talker/Listener configuration status to NG-TT and TNW-TT via PMIC/UMIC.

Editor's note:
It is FFS whether additional functionality is needed for the NG-TT, TNW-TT and TSNCF.
Editor's note: It is FFS if UPF can simply act as a TSN capable bridge (interacting directly with the transport NW CNC) and if NG-RAN can simply act as a TSN capable end-point. Related to that it is FFS if NG-TT and TNW-TT are needed.
6.X.3
Procedures

The procedure in Figure 6.X.3-1 shows a signalling flow in which the 5GS reserve the resource in the TSN enabled N3 transport network.
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Figure 6.X.3-1: Procedure for reserve the resource in TSN transport network
The signalling procedure is similar with the network requested PDU Session Modification specified in TS 23.502 [3] clause 4.3.3.2. The enhancement are:
8.
The NG-RAN send the PMIC/UMIC in the N2 request, which carry the stream information needed for CUC. For the UL traffic, the stream information is for the Talker, and for the DL traffic, the stream information is for the Listener. The stream information detail see IEEE 802.1Qcc [6] clause 46.2.3 and 46.2.4.
9.
The PMIC/UMIC from NG-TT is sent to SMF.
10.
The UPF/TNW-TT send the PMIC/UMIC in the N4 response, which carry the stream information needed for CUC. For the DL traffic, the stream information is for the Talker, and for the UL traffic, the stream information is for the Listener. The stream information detail see IEEE 802.1Qcc [6] clause 46.2.3 and 46.2.4..
11/12.
The PMIC/UMIC from NG-TT and TNW-TT is sent to TSNCF via PCF.
13. The TSNCF send the Talker/Listener satus to CNC. The CNC response with stream configuration.
14~18.
The TSNCF send the stream configuration to NG-TT and TNW-TT in the PMIC/UMIC.
6.X.4
Impacts on services, entities and interfaces

-
NG-RAN/NG-TT: it may support LLDP to report the topology to CNC. As the TSN end station, it is Talker when it send to UL packet, and is Listener when it receives the DL packet. It support PMIC and UMIC to communicate with TSNCF.
-
UPF/TNW-TT: it may support LLDP to report the topology to CNC. As the TSN end station, it is Talker when it send to DL packet, and is Listener when it receives the UL packet. It support PMIC and UMIC to communicate with TSNCF.
-
TSNCF:  It collect the Talker/Listener stream requirement as specified in IEEE 802.1 Qcc [6] from NG-TT and TNW-TT via PMIC/UMIC. It provides the Talker/Listener status to CNC and receives the status of stream configuration from CNC. It provides the Talker/Listener configuration status to NG-TT and TNW-TT via PMIC/UMIC.
Editor's note:
Additional impact is FFS.
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