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Abstract of the contribution: This contribution proposes a method for DetNet controller to provide service requirements to 5GS, and a mapping solution between deterministic requirements and 5GS QoS parameters. With this enhanced QoS architecture, the 5GS can support DetNet deterministic wide area communication. The DetNet parameters are mapped and transferred to the mobile network parameters, which can satisfy the DetNet flow forwarding requirements.
1 Introduction
On the last SA2 e-meeting (SA2 #149), one of the FS_DetNet key issues was how to provide DetNet configuration from the DetNet controller to 5GS . The description of the key issue was as follows:
This KI will address:
· Which parameters provided by the DetNet controller should be mapped into which 5G parameters.
· How the 5GS finds the PDU Sessions corresponding to the given DetNet configuration.
· What mechanisms are used in 5GS to configure the system according to the configuration provided by the DetNet controller. 
The solution should clarify whether the NEF could be deployed between the TSCTSF and the DetNet controller.

IETF RFC 9016 defines the identification and parameters of the DetNet flow, including DetNet flow identifier, DetNet flow description, and differentiate service requirements and treatments.
This contribution proposes an enhanced architecture to support the interworking between 5GS and DetNet controller. This architecture enhances the TSCTSF function to support flow mapping between DetNet flow and QoS flow.
Based on 5GS QoS model as defined in the 3GPP TS23. 501 sub clause 5.7, this contribution maps the definitions of DetNet business flow to QoS parameters. This contribution proposes a QoS parameter mapping method supporting wide area mobile deterministic networks. It also introduces an implementation procedure of DetNet business flow under 5GS QoS framework.
Proposal
It is proposed to add the following to the TR 23.700-46 "Study on 5GS DetNet interworking"
* * * Start of 1st proposed change * * * *
[bookmark: _Toc340671320]6.X	Solution #1 for Key Issue #2: Solution for provisioning DetNet configuration from the DetNet controller to 5GS
[bookmark: _Toc340671321]6.X.1	Introduction
The goal of FS_DetNet is to achieve deterministic packet forwarding in the wide area network. In order to support DetNet deterministic forwarding mechanism in 5G mobile network and realize wide area certainty, it is necessary to study how to map DetNet parameters to 5GS parameters.
IETF RFC 9016 [4] defines the information model of the DetNet flow, draft-ietf-detnet-yang [5] defines the configuration, including DetNet flow description, and differentiate service requirements. 3GPP TS23. 501 sub clause 5.7 defines QoS models and parameters.
This contribution proposes an enhanced architecture to support the interworking between 5GS and DetNet network. This architecture enhances the function of TSCTSF to support DetNet flow mapping.
The architecture proposed by this contribution is based on 5GS QoS framework, and maps the DetNet flow to QoS flow. This contribution proposes a QoS parameter mapping method supporting wide area mobile deterministic networks. It also introduces an implementation procedure of DetNet business flow under 5GS QoS framework.

[bookmark: _Toc23402391][bookmark: _Toc23402421][bookmark: _Toc96953228][bookmark: _Toc96953301][bookmark: _Toc96953341]6.X.2	Functional Description



Figure 1 Enhanced architecture

As shown in Figure 1, the TSC architecture based on 3GPP R17 supports DetNet function by the following function enhancement.
· Enhance the function of TSCTSF to support DetNet flow mapping. 
· Realize the information interaction between TSCTSF and DetNet control plane through NEF:
[bookmark: _GoBack]Editor's note：The functionality of the NEF is FFS.
The DetNet controller transmits the forwarding requirements of the DetNet flow to TSCTSF. TSCTSF completes the QoS mapping from the service requirements of the DetNet flow to 5GS QoS flow. 
· Generate QoS policies for deterministic service forwarding and forward them to PCF. According to the framework of policy control, PCF sets up the QoS. Then it can realize the certainty of wide area. 	Comment by Ericsson: I assume the PCF not only sets up policy control, but can use the existing QoS mechanisms.
Editor's note：The interface protocol between DetNet controller and NEF is FFS.
Editor's note：The interface protocol between NEF and TSCTSF is FFS.	Comment by Ericsson: This is also unclear.




Figure 2 Function and mapping method in the TSCTSF 

Based on 5GS QoS management framework, the mapping relationship between DetNet flow and 5GS QoS flow is shown in Figure 2:
· The DetNet IP flow description identifies the DetNet flow; it can be mapped to Packet filter Set under 5GS QoS framework.
· The traffic specification requirements of DetNet flow are specific service requirements for specific flows. It can be mapped to QoS profile under 5GS QoS framework. The specific mapping methods are as follows:
· The minimum guaranteed bandwidth is mapped to GFBR in QoS profile;
· The maximum delay is mapped to 5QI-PDB in QoS profile;
· The maximum packet loss is mapped to 5QI-Error Rate in QoS profile;
The above mapping functions are executed by the DetNet flow mapping function extended in TSCTSF..
Editor's note：It is FFS how the end-to-end DetNet requirements are mapped to the per node 5GS requirements. 


[bookmark: _Toc23402392][bookmark: _Toc23402422][bookmark: _Toc96953229][bookmark: _Toc96953302][bookmark: _Toc96953342]6.X.3	Procedures
As shown in Figure 3, it introduces how the DetNet service flow is implemented on the enhanced architecture.


Figure 3 Implementation process of DetNet flow forwarding under 5GS QoS framework

· DetNet controller sends deterministic transmission requirements and parameters to 5GS;
· The enhanced parameter mapping function on TSCTSF maps DetNet service requirements into 5GS QoS flow parameters;
· TSCTSF sends the mapped QoS policy(include flow description, and QoS requirements for the service flow as 3GPP Qos framework required) to PCF;
· PCF sends QoS policy to SMF
· SMF send QoS policy to the user plane for execution;
· Transmit wide area deterministic service, fulfilled DetNet service requirements. 
[bookmark: _Toc23402393][bookmark: _Toc23402423][bookmark: _Toc96953230][bookmark: _Toc96953303][bookmark: _Toc96953343]6.X.4	Impacts on existing entities and interfaces
The suggested solution mainly focuses on the TSCTSF function enhancement and 5GS QoS framework extension.
Enhance the function of TSCTSF to support:
· Maps DetNet flow requirements to 5GS requirements,	Comment by Ericsson: The parameters would be set in the PCF. 
Use DetNet controller to achieve
· Realize the information interaction between TSCTSF and DetNet control plane through NEF.
· NEF: the impacts are FFS.

[bookmark: _Toc340671324]6.X.5	Solution evaluation
· On the basis of the 5GS QoS framework, support DetNet service and DetNet deterministic wide area forwarding through function enhancement,
· Implement the mapping mechanism from DetNet parameters to mobile network parameters,
· Support the interworking between mobile network and DetNet network,
· Realize the L3 deterministic forwarding on mobile network.
3GPP
SA WG2 TD

image2.emf
DetNet flow 

mapping 

module 

DetNet flow parameters 5GS Qos flow parameters

DetNet flow description

（

source/destination 

address,source/destination port,flow label,DSCP 

priority,protocol type,Spi value of IPSec

Packet Filter Set

DetNet flow service 

requirements

Qos profile

Minimum guaranteed bandwidth

Maximum Latency

Maximum packet loss

GFBR

5QI-PDB

5QI-Error Rate


Microsoft_Visio___1.vsdx
DetNet flow mapping module
DetNet flow parameters
5GS Qos flow parameters

DetNet flow description（source/destination address,source/destination port,flow label,DSCP priority,protocol type,Spi value of IPSec

Packet Filter Set

DetNet flow service requirements

Qos profile
Minimum guaranteed bandwidth
Maximum Latency
Maximum packet loss
GFBR
5QI-PDB
5QI-Error Rate



image3.emf
DetNet 

controller

NEF

TSCTSF

（

DetNet 

flow mapping 

function

）

PCF SMF

1. DetNet controller sends deterministic 

transmission  requirements and parameters to 

5GS

2. The DetNet flow mapping function maps 

the DetNet service requirements to 5GS 

QoS parameters

3. Send the mapped 

QoS policy to PCF

4. Send QoS policy to SMF 

and AMF for execution

UE

AN/UPF

DetNet Node

6 Packets transmission, fulfilled the DetNet flow forwarding  

requirements

Control 

plane

User 

plane

5. Send the QoS policy to 

the user plane for 

execution


Microsoft_Visio___2.vsdx
DetNet controller
NEF
TSCTSF（DetNet flow mapping function）
PCF
SMF
1. DetNet controller sends deterministic transmission  requirements and parameters to 5GS
2. The DetNet flow mapping function maps the DetNet service requirements to 5GS QoS parameters
3. Send the mapped QoS policy to PCF
4. Send QoS policy to SMF and AMF for execution
UE
AN/UPF
DetNet Node
6 Packets transmission, fulfilled the DetNet flow forwarding  requirements
Control plane
User plane
5. Send the QoS policy to the user plane for execution



image1.emf
UE RAN UPF

AMF SMF

TSCTSF

PCF

NEF

DetNet 

controller

UDM

DetNet node

5GS as 

DetNet node

DetNet flow 

mapping


Microsoft_Visio___.vsdx
UE
RAN
UPF
AMF
SMF
TSCTSF
PCF
NEF
DetNet controller
UDM
DetNet node
5GS as DetNet node

DetNet flow mapping



