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Abstract of the contribution: This contribution introduces a new solution for UE-UE TSC communication in 5GS.

1
Discussion

UE-UE TSC communication Key issue aims to address UE-UE TSC communication if the network determines that the two UE(s) (including two DS-TT(s) within the same UE) are served by the same UPF.

For this Key Issue the following areas should be studied: 

1. How the 5GS know the UE/DS-TT pairs which can perform UE-UE communication?

2. 5G System bridge delay determination considering UE-UE communication via same UPF.

a. How does the 5GS know whether to report the Bridge delay information for the port pair of two DS-TTs.

b. How does the 5GS calculate and report the Bridge delay information for the port pair of two DS-TTs.
3. Configuration of Deterministic QoS for the QoS Flows of the two UEs served by the same UPF.

a. The impact on the derivation and provision of QoS parameters and TSCAI in this scenario, if any.

2
Proposal
The following change is proposed for TR 23.700-20.
*** First Change (all new text) ***
6.X
Solution #X: Solution for UE-to-UE TSC
6.X.1
Introduction

This solution is targeting the key issue on UE-UE TSC communication. The following areas of the key issues are covered by this solution.

1.
How the 5GS know the UE/DS-TT pairs which can perform UE-UE communication?

2.
5G System bridge delay determination considering UE-UE communication via same UPF.

3.
Configuration of Deterministic QoS for the QoS Flows of the two UEs served by the same UPF.
Figure 6.X.1-1 illustrates the target scenario for this UE-to-UE TSC. The two DS-TT pairs are synchronized for a working clock domain with the TSN GM which may be located in the UE side or in the NW side. A TSC stream arrives at a DS-TT/UE and leaves from another DS-TT/UE of the 5GS. The two DS-TT/UE pairs share the same UPF. The two UEs can share a gNB. The two DS-TTs may share a UE.
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Figure 6.X.1-1: Target scenario for the UE-to-UE TSC Solution
Figure 6.X.1-2 illustrates the architecture of the solution. The DS-TT pairs have two PDU sessions. Each DS-TT/UE has a PDU session with the same UPF. The DS-TT pairs are identified by the TSC stream information from the the CNC. In Figure 6.X.1, DS-TT/UE1 is the Ingress port and DS-TT/UE2 is the Egress port. DS-TT/UE1 and NW-TT/UPF has a PDU session, and the DS-TT/UE2 and NW-TT/UPF has another PDU session, and each session performs port management with the same SMF, PCF and TSN AF.
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Figure 6.X.1-2: Architecture for UE-to-UE TSC
Editor's Note:
This clause lists the key issue(s) addressed by this solution, and briefly the main principles of the solution.

6.X.2
Functional Description

The principles of the solution are like the following.

1. Identifying the UE/DS-TT pairs which can perform UE-UE communication
The 5GS knows the UE/DS-TT pairs which can perform UE-UE communication, if they belong to same 5G VN and to the same TSN working clock domain, with the same UPF, SMF, PCF and TSN AF. The network is configured so that the same SMF is always selected for a certain 5G VN group as described in clause 5.29.3 of TS 23.501[xx].
2.
5G System bridge delay determination considering UE-UE communication via same UPF.

For TSN synchronization, each UE/DS-TT reports port to the same TSN AF regarding management information to configure a 5GS bridge. After the BMCA, TSN AF can calculate the Bridge delay information for the all the possible port pair of two DS-TTs, by summing ingress UE/DS-TT PDU session’s UL delay and egress UE/DS-TT PDU session’s DL delay. 

The TSN AF also reports the port pair delay to CNC. TSN AF also knows the TSN nodes neighboring each UE/DS-TT based on LLDP. The CNC gethers neiboring TSN node information from from the 5GS bridge and from all the other TSN nodes. The CNC knows physical topology and can know a candidate TSC stream flow for a talker and listener. CNC can calculate the TSC flow delay by adding all the bridge delays of the port pairs and link delays along the candidate TSC stream. If the result satisfies the TSC stream requirements, then CNC inform the stream schedule information to all the TSN nodes including 5GS bridge. Hence, 5G system knows the DS-TT pairs for the TSC stream. Then the TSN AF may verify if the the Bridge delay for the DS-TT pair satisfies the stream information from the CNC. 
3.
Configuration of Deterministic QoS for the QoS Flows of the two UEs served by the same UPF.

The QoS for the TSC flow can be pre-configured or can be setup by applying pre-allocated schedule budget. For the 5GS bridge to report the bridge delay, it may need to have pre-configured QoS for each traffic classs. The estimated bridge delay based on pre-setup or activated QoS flow. The traffic class and 5G QoS mapping are done by the PCF. The real QoS setup or activation may happen after the 5GS logical bridge receives TSC stream requrest from the CNC. 
For a TSC stream information, two TSCAIs are derived, and each will be delivered to the RAN. The SMF translates each TSCAI based on the reports from UPF for each PDU session. 
Editor's Note:
This clause further details the solution principles and any assumptions made.

6.X.3
Procedures

The procedure for TSC is described in Figure 6.X.3-1. 
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Figure 6.X.3-1: Procedure for UE-to-UE TSC
1. 
PDU Session Establishment. It includes UE MAC / Port Information for updates to TSN AF. After this step, the user plane traffic can be delivered, and TSN Nodes connected to DS-TT1/UE1, 5GS logical bridge (DS-TT1, NW-TT) can exchange Ethernet frames. 
2. 
PDU Session Establishment. It includes UE MAC / Port Information for updates to TSN AF. After this step, the user plane traffic can be delivered, and TSN Nodes connected to DS-TT2/UE2, 5GS logical bridge (DS-TT2, NW-TT) can exchange Ethernet frames. Local switching at the UFP is also enabled.
3.  
TSN time synchronization. After BMCA, Sync frame exchanges for each TSN working clock domain. DS-TT1/UE1, DS-TT2/UE2 and NW-TT/UPF belong to a same TSN working clock domain.
4.  
LLDP based topology information updates on the neighbors of DS-TT1 and the neighbors of DS-TT2.
5. 
5GS Bridge Information delivery from the TSN AF to the CNC. It includes Bridge ID, port ID, 5G bridge delays for all the possible pairs and classes. It also includes topology information including the neighbors of DS-TT1 and DS-TT2.
6.  
TSC Stream Calculation (Out of 3GPP scope. Just for information). The CNC knows physical topology and can know a candidate TSC stream flow for a talker and listener. CNC calculates the TSC flow delay by adding all the bridge delays of the port pairs and link delays along the candidate TSC stream.
7.  
TSC Stream Inforomation delivery fro the CNC to the TSN AF. It includes Bridge ID, Port ID pairs and schedule information based on TSN GM clock for a working clock domain.
8.  
Stream to port mapping. TSN AF maps the port ID to DS-TT/UE. 
9.
Update request. Triggering QoS setup. UE1/DS-TT1, associated UE/DS-TT (UE2/DS-TT2), Stream Schedule Information are delivered from the TSN AF to the PCF.
10.
Policy change notification. PDU session ID for UE1/DS-TT1 (PDU Session 1), associated PDU Session ID (PDU Session 2), QoS information for PDU Sessions 1 and 2, and Stream Information are delivered from the PCF to the SMF.

11.
TSCAI calcualation. Based on the schedule information, QoS setup may be needed. (Burst arrival time for PDU session 1) is (the stream arrival time at DS-TT1) translated from TSN GM clock base into 5G GM clock base. (Burst arrival time for PDU session 2) is (Burst arrival time for PDU session 1) + (UL PDB1) + (Local Switching Delay) + (DL CN-PDB2).
12a.
N1N2CommunicationRequest. It includes TSCAI1 and QoS parameters for PDU Session 1.
12b.
N1N2CommunicationRequest. It includes TSCAI2 and QoS parameters for PDU Session 2.

13a.
N2 message. It includes TSCAI1 (UL, Periodicity, Burst Arrival Time 1) and QoS parameters for PDU Session 1. 
13b.
N2 message. It includes TSCAI2 (DL, Periodicity, Burst Arrival Time 2) and QoS parameters for PDU Session 2.

Editor's Note: This clause describes procedures and information flows for the solution.
6.X.4
Impacts on existing entities and interfaces
The SMF need to perform TSCAI calculation considering two associated PDU sessions.

· (Burst arrival time for PDU session 1) is (the stream arrival time at DS-TT1) translated from TSN GM clock base into 5G GM clock base.
· (Burst arrival time for PDU session 2) is (Burst arrival time for PDU session 1) + (UL-PDB1) + (Local Switching Delay) + (DL-CN-PDB2).
Editor's Note: This clause lists impacts to existing entities and interfaces.

*** End of changes ***
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