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1
Abstract
This document provides information about state of Rel-18 work related to DetNet in SA2.
2
Discussion
2.1
General

In Rel-18, SA2 WG have been working on the interworking between 5GS and DetNet. The following subchapters in this discussion paper provide the current status of SA2 work and a high level summary of the agreed SA2 solution in TR 23.700-46.
2.2
SA2 status

In Rel-18, SA2 has been studying the support in 5GS of deterministic networking as developed by the IETF DetNet Working Group in "Study on 5GS DetNet interworking". SA approved FS_DetNet SID can be found in SP-211633.
The FS_DetNet SID has core network impacts, and does not impact the ME, the access network and UICC.
Rapporteur of the FS_DetNet SI is György Miklos from Ericsson.

The completion rate of the FS_DetNet SI is currently 90%.

SA2 agreements of the FS_DetNet SI are documented in TR 23.700-046. Latest version of TR 23.700-46 is 1.1.0, i.e. TR 23.700-46 has already been sent to SA for information but has not been sent to SA for approval yet.
TR 23.700-46 contains the following key issues:

-
Key Issue #1: 5GS DetNet node reporting
-
Key Issue #2: Provisioning DetNet configuration from the DetNet controller to 5GS
TR 23.700-46 contains conclusions for the two issues and the normative phase will be based on them.

SA2 has agreed a WID for 5GS DetNet interworking in SP-220801, with scope containing Key Issue #1 and Key Issue #2.
SA2 has not agreed any normative (p)CRs for DetNet yet.

2.3
Summary of Integration of 5GS and DetNet
2.3.1
General

As described in SP-220801, Deterministic Networking (DetNet), as standardized in the IETF, operates at the IP and Multiprotocol Label Switching (MPLS) layers and provides time-sensitive features that guarantee almost zero packet loss rates and bounded latency. DetNet is targeted for networks that are under a single administrative control or within a closed group of administrative control, so it is not intended for large groups of domains such as the Internet. 
For the 5GS and DetNet inteworking, the 5GS is placed within a DetNet IP data plane network. The DetNet support is achieved reusing the TSC framework for deterministic QoS and time synchronization services included in Release 17.
2.3.2
Functional Overview, according to TR 23.700-46 conclusion
For the interworking between 5GS and DetNet the 5GS is acting as DetNet node in the DetNet domain. The granularity of the 5GS DetNet node is per UPF for each network instance (DNN/S-NSSAI). The figure below illustrates the DetNet architecture:
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Figure 2.3.2-1:
DetNet archictecture, 5GS as a logical DetNet Node

The functionality related to 5GS DetNet node reporting, according to the conclusions in TR 23.700-46 v1.1.0, is based on the following principles:

-
The 5GS is exposed by the TSCTSF to the CPF_DetNet controller as a router on a per UPF granularity. The 5GS DetNet node may be identified by a Node Id (on a per UPF granularity).
-
The interfaces of a 5G DetNet node correspond to the UE side interface (PDU Sessions (device side (DetNet end system))) and/or to the network side interfaces (UPF and NW-TT interfaces). Each interface is identified by an interface identifier (a port number).

-
The 5GS DetNet node reports to the CPF_DetNet controller the information collected for the network interface and UE interface using IETF YANG models. It is FFS if new extensions are needed.
-
The reported interface(s) information is collected by the TSCTSF per PDU session using existing procedures in Rel-17, with the addition of new parameters, as determined during SA2 normative phase.
The functionality related to the Provisioning of DetNet configuration from the DetNet controller to 5GS, according to the conclusions in TR 23.700-46 v1.1.0, is based on the following principles:

-
The CPF_DetNet controller interacts with the TSCTSF to configure the 5GS DetNet node (reported) interfaces. The CPF_DetNet controller sends DetNet flow information with forwarding sub-layer and traffic profile related requirements. 
-
The TSCTSF determines the PDU session(s) related to the provided DetNet flow(s) and maps the received CPF_DetNet traffic profile into 5GS QoS information (detailed procedure for the determination of the affected PDU sessions and detailed parameter mapping is described in TR 23.700 46, and will be specified during SA2 normative phase) and the received flow information into SDF information. Whether E2E DetNet QoS and/or 5GS DetNet node QoS is provided by CPF_DetNet is FFS.
-
The TSCTSF provides mapped QoS parameters to the PCF using the existing procedures in Rel-17 TSC, with the addition of new (QoS, e.g. PER) parameters.

-
The TSCTSF receives the outcome of the QoS procedures as per existing procedures in Rel-17 TSC. Specific 3GPP error replies will be provided if the IETF DetNet YANG module is extended.  

It is FFS whether the NEF will be optionally part of the signalling between applications and the TSCTSF for the integrated 5GS and DetNet network.
2.3.3
Impacted CT groups
CT1

1. 5GS DetNet node reporting:

a.
PMIC/UMIC updates to cover the report of NW-TT interface port information.

CT3

1.
5GS DetNet node reporting:

a.
Potential updates in N7 and N5 interfaces to collect and report DetNet device side interface information.
b.
Updates of the PCC procedures to cover the report of 5GS DetNet node information (procedure and parameters).

2.
Provisioning of DetNet configuration from the DetNet controller to 5GS:

a.
Potential extension of the flow description (PCF) to include the IPv6 flow label and IPsec SPI.
b.
Potential updates of the PCC procedures to describe the provisioning of DetNet configuration into 5GS: Reception of traffic profile(s) and traffic forwarding sub-layer configuration. Identification of the affected PDU sessions, mapping of DetNet configuration to 5GS parameters, and request of QoS update for the indicated SDFs and PDU sessions. Report to the CPF_DetNet controller of the outcome of the QoS flow update procedure.
3.
Impacts in NEF are FFS.
CT4
1.
5GS DetNet node reporting

a.
Potential update to provide node and interface information by the UPF.

3.
Conclusions

For the integration of 5GS and DetNet in Rel-18 SA2 has FS_DetNet SI, and has agreed conclusions on the identified key issues. SA2 also agreed a DetNet WID but has not agreed any normative CRs yet.

Given that SA2 has agreed a WID for the integration of 5GS and DetNet in SP-220801, Ericsson is bringing a CT WID (C1-226456, C3-225054 and C4-225262) for the integration of 5GS and DetNet in Rel-18.
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