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1. Introduction - 3GPP 5G Advanced First (1st) Release (Rel-18)  key aspects
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https://www.3gpp.org/specifications-technologies/releases

3GPP uses a system of parallel "Releases" 

Stage 1 refers to the Service Description from a Service-User’s point of view. 

Stage 2 is a logical analysis, devising an abstract Architecture of Functional 

Elements and the Information Flows amongst them across Reference Points 

between Functional Entities.

"Stage 3" is the concrete Implementation of the Functionality and of the 

Protocols appearing at Physical Interfaces between Physical Elements onto 

which the Functional Elements have been mapped.

Furthermore, some Stage 3 Specifications require Test Specifications to be prepared: 

effectively a "Stage 4".

1. Introduction - 3GPP Rel-17 Timeline Stage 3 from March 2022 towards 3GPP 5G Advanced First (1st) Release (Rel-18) 
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Introduction - Rel-18 and Rel-19 Timelines towards 6G - from March, 2024): Rel-18 "Stage 3" freeze" scheduled for March 2024 
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1. Introduction - 3GPP 5G Advanced Releases (Rel-18, Rel-19 and Rel-20) Timelines towards 6G
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5G System AI/ML Model Transfer

The 5G System can at least support three (3) types of AI/ML Operations:

1.AI/ML Operation splitting between AI/ML (Network) End-points: The AI/ML 

Operation/Model is split into Multiple Parts according to the current Task and Environment. The intention is 

to off-load the Computation-Intensive, Energy-Intensive Parts to Network End-points, whereas leave the 

Privacy-sensitive and Delay-sensitive Parts at the End Device. The Device executes the Operation/Model 

up to a specific Part/Layer and then sends the intermediate Data to the Network Endpoint. The 

Network End-point executes the remaining Parts/Layers and feeds the Inference Results back to the 

Device.

2. AI/ML Model/Data Distribution and Sharing over 5G System: Multi-functional Mobile 

Terminals might need to switch the AI/ML Model in response to task and environment variations. The 

condition of adaptive model selection is that the models to be selected are available for the Mobile Device. 

However, given the fact that the AI/ML Models are becoming increasingly diverse, and with the limited 

storage resource in a UE, it can be determined to not pre-load all candidate AI/ML Models on-board. 

Online model distribution (i.e. New Model Downloading) is needed, in which an AI/ML Model can be 

distributed from a NW end-point to the Devices when they need it to adapt to the changed AI/ML Tasks 

and Environments. For this purpose, the Model Performance at the UE needs to be monitored constantly. 

3. Distributed/Federated Learning (FL) over 5G System: The Cloud Server trains a Global 

Model by aggregating Local Models partially-trained by each End devices. Within each training iteration, a 

UE performs the training based on the Model downloaded from the AI Server using the Local Training 

Data. Then the UE reports the interim training results to the Cloud server via 5G UL channels. The Server 

aggregates the Interim Training Results from the UEs and updates the Global Model. The updated Global 

Model is then distributed back to the UEs and the UEs can perform the training for the next iteration. 

In Mobile Communications Systems, Mobile Devices (e.g. Smartphones, Automotive, Robots) are 

increasingly replacing conventional Algorithms (e.g. Speech Recognition, Image Recognition, Video 

Processing) with AI/ML Models to enable Applications. 

1. Introduction -  5G System AI ML Model Split use on 5G Network Endpoints as specified in 5G Advanced Rel-18/Rel-19 Service 

                             Requirements
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1. Introduction - 5G System Performance Measurement Functionality (PMF) E2E from UE through the TN & RAN to CN for 3GPP & Non-3GPP 

Access
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1 Introduction: Mobile Networks to evolve from: 

a 2G, 3G, 4G Design that offers "Best-effort"                

                              Services 

                         

                                    to 

a Design that offers Performance and User 

Experience Guarantees 

=> 

Figure: 5G CN NG-RAN Bearer Services QoS 

Architecture 

=> 

Capabilities related to e.g.: 

When a Multi-access (MA) PDU Session is 

established, the Network may provide the UE 

with Measurement Assistance Information to 

enable the UE in determining which 

measurements shall be performed over both 

Accesses, as well as whether measurement 

reports need to be sent to the Network. 

Measurement Assistance Information shall include the addressing information of a Performance 

Measurement Functionality (PMF) in the UPF, the UE can send PMF protocol messages incl.: 

- Messages to allow for Round Trip Time (RTT) Measurements:  the "Smallest Delay" steering mode 

is used or when either "Priority-based", "Load-Balancing" or "Redundant" steering mode is used 

with RTT threshold value being applied;

- Messages to allow for Packet Loss Rate (PLR) measurements, i.e. when steering mode is used   

     either "Priority-based", "Load-Balancing" or "Redundant" steering mode is used with PLR threshold   

     value being applied;

- Messages for reporting Access Availability/Un-availability by the UE to the UPF.

- Messages for sending UE-assistance Data to UPF.

- Messages for sending "Suspend Traffic Duplication" and "Resume Traffic Duplication" from UPF to   

 UE to "suspend" or "resume" traffic duplication as defined in 5GS Architecture. 
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The 5GS specifies the Generic Network Resource Information that can 

be communicated between an MnS "Producer" and MnS "Consumer "for 

Telecommunication Network Management purposes, including 

Management of Converged Networks and Networks that include 

Virtualized Network Functions (VNFs).

The 5GS specifies the Semantics of information Object Class (IOC) 

attributes and relations visible across the Reference Point in a Protocol 

and Technology neutral way.  It does not define their Syntax and 

Encoding.

The 5GS supports the Federated Network Information Model (FNIM) 

concept in that the relevant Information Object Class (IOC) is defined in 

this specification are directly or indirectly inherited from those specified 

in the Umbrella Information Model (UIM) of Fixed Mobile Convergence.

Note. The presented NRM is applicable to Deployment scenarios using 

the Service Based Management Architecture (SBMA) as defined in 5G 

System Management and Orchestration Architecture Framework. 

The Figures show the containment/naming hierarchy and the 

associations of the Classes defined that are combined with the Figure 

showing the Umbrella Information Model (UIM) Class Diagram.

2. 5G System Common (CN and RAN) Network Resource Model (NRM) for 5G System Management 
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The 5G System specifies the Information Model and Solution Set for the 

Network Resource Model (NRM) definitions of 5G NR, NG-RAN, 5G Core 

Network (5G CN) and Network Slice (SST), to support the 5G System 

Management for:

- Variety of 5G Radio Access Network (RAN) Functions and Features, 

covering 5G Management for 5G NR Connectivity Options defined in 

5G System for 3G, 4G LTE E-UTRA and 5G NR Multi-RAT Connectivity 

and NG-RAN Architectural Options as specified by 3GPP. 

- Variety of 5G Core Network (CN) Functions and Features defined by       

   3GPP in 5G System Architecture specification.

- 5G Network Slice (SST) and Network Slice Subnet.

The 5GS NRM Information Model defines the Semantics and Behaviour of 

Information Object Class (IOC) Attributes and Relations visible on the 

Management Interfaces in a Protocol and Technology Neutral way. 

The 5GS NRM Solution Set defines one (1) or more Solution Set(s) with 

specific Protocol(s) according to the Information Model definitions.

2. 5G System Common (CN and RAN) Network Resource Model (NRM) for 5G System Management 
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2. 5G System Common (CN and RAN) Network Resource Model (NRM) for 5G System Management 
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Directory: yang-models

Files: 

_3gpp-5gc-nrm-affunction.yang                     

_3gpp-5gc-nrm-amffunction.yang                    

_3gpp-5gc-nrm-amfregion.yang                      

_3gpp-5gc-nrm-amfset.yang                         

_3gpp-5gc-nrm-ausffunction.yang                   

_3gpp-5gc-nrm-configurable5qiset.yang             

_3gpp-5gc-nrm-dnfunction.yang                     

_3gpp-5gc-nrm-dynamic5qiset.yang                  

_3gpp-5gc-nrm-ep.yang                             

_3gpp-5gc-nrm-externalnrffunction.yang            

_3gpp-5gc-nrm-externalnssffunction.yang           

_3gpp-5gc-nrm-externalseppfunction.yang           

_3gpp-5gc-nrm-FiveQiDscpMappingSet.yang           

_3gpp-5gc-nrm-GtpUPathQoSMonitoringControl.yang   

_3gpp-5gc-nrm-lmffunction.yang                    

_3gpp-5gc-nrm-n3iwffunction.yang                  

_3gpp-5gc-nrm-neffunction.yang                    

_3gpp-5gc-nrm-nfprofile.yang                      

_3gpp-5gc-nrm-nfservice.yang                      

_3gpp-5gc-nrm-ngeirfunction.yang                  

_3gpp-5gc-nrm-nrffunction.yang                    

_3gpp-5gc-nrm-nssffunction.yang                   

_3gpp-5gc-nrm-nwdaffunction.yang                  

_3gpp-5gc-nrm-pcffunction.yang                    

_3gpp-5gc-nrm-predefinedpccruleset.yang           

_3gpp-5gc-nrm-QFQoSMonitoringControl.yang         

_3gpp-5gc-nrm-scpfunction.yang                    

_3gpp-5gc-nrm-seppfunction.yang                   

_3gpp-5gc-nrm-smffunction.yang                    

_3gpp-5gc-nrm-smsffunction.yang                   

_3gpp-5gc-nrm-udmfunction.yang                    

_3gpp-5gc-nrm-udrfunction.yang                    

_3gpp-5gc-nrm-udsffunction.yang                   

_3gpp-5gc-nrm-upffunction.yang                    

_3gpp-5g-common-yang-types.yang   

If the Class Managed Element and the underlying hierarchy is contained under a Sub Network all YANG 

Modules containing IOCs that can be contained under the Managed Element directly or under other IOCs 

contained by the Managed Element and the YANG Module for Managed Element itself shall be mounted at 

the mountpoint "children-of-Sub Network" in the YANG Module _3gpp-common-subnetwork. 

IETF YANG Model describes the Mechanism that adds the schema trees defined by a set of YANG 

Modules onto a mount point defined in the schema tree in another YANG module.

2. 5G System Common (CN and RAN) Network Resource Model (NRM) for 5G System Management 

5G Core Network (CN) YANG Definitions APIs specified and available at 3GPP Forge 
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2. 5G System Common (CN and RAN) Network Resource Model (NRM) for 5G System Management 

5G CN NRM - Inheritance
The 5GS CN inheritance relationships that exist between IOCs, as depicted in the Figure below shows the Inheritance Hierarchy from IOC (Information Object 

Class) Managed Function related to the 5G CN NF NRM. The Figure - 2 shows the Inheritance Hierarchy from IOC EP_RP related to 5G CN NF NRM. 
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The 5GS specifies the Generic Network Resource Information that can 

be communicated between an MnS "Producer" and MnS "Consumer "for 

Telecommunication Network Management purposes, including 

Management of Converged Networks and Networks that include 

Virtualized Network Functions (VNFs).

The 5GS specifies the Semantics of information Object Class (IOC) 

attributes and relations visible across the Reference Point in a Protocol 

and Technology neutral way.  It does not define their Syntax and 

Encoding.

The 5GS supports the Federated Network Information Model (FNIM) 

concept in that the relevant Information Object Class (IOC) is defined in 

this specification are directly or indirectly inherited from those specified 

in the Umbrella Information Model (UIM) of Fixed Mobile Convergence.

Note. The presented NRM is applicable to Deployment scenarios using 

the Service Based Management Architecture (SBMA) as defined in 5G 

System Management and Orchestration Architecture Framework. 

The Figures show the containment/naming hierarchy and the 

associations of the Classes defined that are combined with the Figure 

showing the Umbrella Information Model (UIM) Class Diagram.

2. 5G System Common (CN and RAN) Network Resource Model (NRM) for 5G System Management 
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The 5G System defined Class diagram of 5G Core Network (CN) Network 

Functions (NFs) and defined the set of Classes (e.g. IOCs-Information 

Object Class) that encapsulates the Information relevant for 5G CN NFs 

NRM definitions. 

The Relationships of relevant Classes is defined in UML. Subsequent 

clauses provide more detailed specification of various aspects of these 

Classes.

The Figure shows the 5G CN NF NRM Containment/Naming Relationship.

 

2. 5G CN Network Resource Model (NRM) for 5G System Management 
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2. 5G System Core Network (CN) SMF and UPF Network Resource Model (NRM) for 5G System Management - selected examples 
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2. 5G System Core Network (CN) UDM and AUSF Network Resource Model (NRM) for 5G System Management - selected examples 
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2. 5G System Core Network (CN) PCF and N3IWF Network Resource Model (NRM) for 5G System Management - selected examples 
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2. 5G System Core Network (CN) NEF, EASDF Network Resource Model (NRM) for 5G System Management - selected examples 
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2. 5G System Core Network (CN) NRF, NSSF Network Resource Model (NRM) for 5G System Management - selected examples 
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2. 5G System Core Network (CN) Pre-configured and Dynamically assigned 5G QoS Identifiers (5QIs) Network Resource Model (NRM) for 5G 

System Management - selected examples 
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2. 5G System Core Network (CN) Control 5G QoS Identifiers (5QIs) Monitoring per UE QoS Flow and GTP-U path Network Resource Model 

(NRM) for 5G System Management - selected examples 
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2. 5G System Core Network (CN) AF Function and NWDAF Function Network Resource Model (NRM) for 5G System Management - selected 

examples 
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5GS CN NRF Info DataType NRM

This Data Type represents information of an NRF NF Instance, used in 

Hierarchical NRF Deployments. 
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5GS CN Network Slice (SST) Info DataType NRM

This Data type represents the properties of the Network Slice (SST) related 

Requirements that should be supported by a Network Slice instance (NSI) 

in a 5G Network. 

The Network Slice (SST) related Requirements apply to a one-to-one  

relationship between a Network Slice Customer (NSC) and a Network Slice 

Provider (NSP). 

A Network Slice can be tailored based on the Specific Requirements 

adhered to an SLA agreed between NSC and NSP. An NSP may add 

additional requirements not directly derived from SLA’s, associated to the 

NSP internal [Business] goals. 

The GSMA defined GST and the Service Performance Requirements 

defined in 5G System Service Requirements and 5G System Service 

Requirements for Cyber-Physical Control Applications in Vertical Domains 

are all considered as input for the Network Slice related Requirements.
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5GS CN Network Slice (SST) Info DataType NRM
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YANG definitions are specified in 3GPP Forge.

Directory: Yang-Models

Files: 

_3gpp-ns-nrm-common.yang

_3gpp-ns-nrm-networkslice.yang

_3gpp-ns-nrm-networkslicesubnet.yang

_3gpp-ns-nrm-serviceprofile.yang

_3gpp-ns-nrm-sliceprofile.yang

5G System YANG Definitions for Slice (SST)  and Network Slice Subnet
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2. 5G System RAN (NR, NG-RAN) Network Resource Model (NRM) - selected 

examples
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5GS NRM Class diagram for gNB and en-gNB

The 5G NRM Model fragments are for Management representation of gNB and en-

gNB for all NG-RAN Deployment Scenario as listed below. 

- Non-split NG-RAN Deployment scenario, represents the gNB defined in 5G NG-

RAN Architecture. In this scenario, a gNB is represented by a combination of a 

gNB CU CP Function, one (1) or more gNB CU UP  Functions and one (1) or more 

gNB DU Functions.

- 2-Split NG-RAN Deployment scenario, represents the gNB consist of gNB-CU 

and gNB-DU defined in 5G NG-RAN Architecture. In this scenario, a gNB-CU is 

represented by a combination of a gNB CU CP Function and one (1) or more gNB 

CU UP Functions, whereas a gNB-DU is represented by a gNB DU Function.

- 3-Split NG-RAN Deployment scenario, represents the gNB consist of gNB-CU-

CP, gNB-CU-UP and gNB-DU defined in NG-RAN Architecture, a gNB-CU-CP is 

represented by a gNB CU CP Function, a gNB-CU-UP is represented by a gNB 

CU UP Function, and a gNB-DU is represented by a gNB DU Function.

2. 5G System RAN (NR, NG-RAN) Network Resource Model (NRM) - selected examples
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YANG definitions are specified in 3GPP Forge 

Directory: yang-mod

Files:  

_3gpp-nr-nrm-beam.yang

_3gpp-nr-nrm-bwp.yang

_3gpp-nr-nrm-bwpset.yang

_3gpp-nr-nrm-cesmanagementfunction.yang

_3gpp-nr-nrm-commonbeamformingfunction.yang

_3gpp-nr-nrm-cpciconfigurationfunction.yang

_3gpp-nr-nrm-danrmanagementfunction.yang

_3gpp-nr-nrm-desmanagementfunction.yang

_3gpp-nr-nrm-dlbofunction.yang

_3gpp-nr-nrm-dmrofunction.yang

_3gpp-nr-nrm-dpciconfigurationfunction.yang

_3gpp-nr-nrm-drachoptimizationfunction.yang

_3gpp-nr-nrm-ep.yang

_3gpp-nr-nrm-eutrancellrelation.yang

_3gpp-nr-nrm-eutranetwork.yang

_3gpp-nr-nrm-eutranfreqrelation.yang

_3gpp-nr-nrm-eutranfrequency.yang

_3gpp-nr-nrm-externalamffunction.yang

_3gpp-nr-nrm-externalenbfunction.yang

_3gpp-nr-nrm-externaleutrancell.yang

_3gpp-nr-nrm-externalgnbcucpfunction.yang

_3gpp-nr-nrm-externalgnbcuupfunction.yang

_3gpp-nr-nrm-externalgnbdufunction.yang

_3gpp-nr-nrm-externalnrcellcu.yang

_3gpp-nr-nrm-externalservinggwfunction.yang

_3gpp-nr-nrm-externalupffunction.yang

_3gpp-nr-nrm-gnbcucpfunction.yang

_3gpp-nr-nrm-gnbcuupfunction.yang

_3gpp-nr-nrm-gnbdufunction.yang

_3gpp-nr-nrm-nrcellcu.yang

_3gpp-nr-nrm-nrcelldu.yang

_3gpp-nr-nrm-nrcellrelation.yang

_3gpp-nr-nrm-nrfreqrelation.yang

_3gpp-nr-nrm-nrfrequency.yang

_3gpp-nr-nrm-nrnetwork.yang

_3gpp-nr-nrm-nroperatorcelldu.yang

_3gpp-nr-nrm-nrsectorcarrier.yang

_3gpp-nr-nrm-operatordu.yang

_3gpp-nr-nrm-rimrsset.yang

_3gpp-nr-nrm-rrmpolicy.yang 

If the Class Managed Element and the underlying hierarchy is contained under a Sub Network all YANG 

Modules containing IOCs that can be contained under the Managed Element directly or under other IOCs 

contained by the Managed Element and the YANG module for Managed Element itself shall be mounted at 

the mountpoint "children-of-Sub Network" in the YANG module _3gpp-common-subnetwork.

IETF describes the Mechanism that adds the Schema trees defined by a set of YANG Modules onto a 

mount point defined in the schema tree in another YANG module.

5G NR and NG-RAN YANG Definitions specified and available at 3GPP Forge 
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2. 5G System RAN(NR, NG-RAN)   Network Resource Model (NRM) - selected examples

NOTE: The above NRM Fragment uses SubNetwork to hold both NR and LTE external  

              Entities and Frequencies.
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NOTE: The above 5G NR NRM fragment uses NR Network to hold NR External Entities 

and Frequency and using E-UTRAN to hold LTE External Entities and Frequency. The 

NR Network and E-UTRAN are subclasses of Sub Network defined by 3GPP NRM 

IRPs with no additional attributes. The reason using NR Network and E-UTRAN is for a 

clean separation of NR External Entities and Frequency and LTE External Entities and 

Frequency. 

2. 5G System RAN (NR, NG-RAN)  Network Resource Model (NRM) - selected examples
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2. 5G System RAN (NR, NG-RAN) Network Resource Model (NRM) - Dynamically  assigned & Pre-configured 5QIs in NG-RAN 
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2. 5G System RAN ((NR, NG-RAN) Network Resource Model (NRM) - NG-RAN Multi-Operator Core Network (MOCN) 
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The 5GS Architecture specifies the Stage 3 

(Implementation of) Protocol and Data Model for 

Common Data types that are used and/or expected to be 

used by multiple Service Based Interface (SBI) APIs 

supported by the same or different 5GS Network 

Function(s) (NFs).

5GS Common Data Types

The 5GS Common Data types for the following areas are defined:

- Data types for Generic Usage;

- Data types for Subscription, Identification and Numbering;

- Data types related to 5G Network;

- Data types related to 5G QoS;

- Data types related to 5G Trace;

- Data types related to 5G ODBs (Observational Data Base).

3. 5G System (5GS) Common Data Types for 5GS SBA/SBIs - selected examples 
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3. 5G System (5GS) Common Data Types for 5GS SBA/SBIs - selected examples - 5GS Simple Data Types 
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3. 5G System (5GS) Common Data Types for 5GS SBA/SBIs 
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3. 5G System (5GS) Common Data Types for 5GS SBA/SBIs related to Subscription, Identification and Numbering 
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3. 5G System (5GS) Common Data Types for 5GS SBA/SBIs  related to 5G Network
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3. 5G System (5GS) Common Data Types for 5GS SBA/SBIs  related to 5G Network
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3. 5G System (5GS) Common Data Types for 5GS SBA/SBIs  related to 5G Network - ProSe, ECSServer and (Network) Endpoint
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3. 5G System (5GS) Common Data Types for 5GS SBA/SBIs  related to 5G Network - Data Types related to 5G QoS 
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3. 5G System (5GS) Common Data Types for 5GS SBA/SBIs  related to 5G Network - Data Types related to Dynamic  & Non-Dynamic 5QI 
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OpenAPI specification for 5GS SBA/SBIs Common Data Types

5GS specifies the Formal definition of Common Data Types Format Definition, 

that consists of an OpenAPI 3.0.0 Specification, in YAML format.

NOTE 1: The Semantics and Procedures, as well as Conditions, e.g. for the applicability and 

                 allowed combinations of Attributes or Values, not expressed in the OpenAPI 

                 definitions, but defined in other parts of the Specification also apply.

Informative copies of the OpenAPI Specification Files Informative copies 

contained in this 3GPP Technical Specification (TS) are available on a Git-based 

Repository, that uses the GitLab SW version Control System (see 3GPP 5GS 

Principles and Guidelines for Service Definition Rel. 18.4.0 Dec 2023). 

3. 5G System (5GS) Common Data Types for 5GS SBA/SBIs Open APIs for Common Data Types 



46

4. IETF Deterministic Networking (DetNet) YANG Model (preliminary) & integration with 5GS Architecture



47

5G System (5GS) Architecture to support IETF Deterministic Networking 

The 5GS is integrated with the Deterministic Network as defined in IETF as a logical 

DetNet Transit Router, see Figure. 

 The TSCTSF performs mapping in the Control Plane (CP) between the 5GS 

internal functions and the DetNet Controller. 5GS specific procedures in 5G CN and 

RAN remain hidden from the DetNet Controller. 

On the Device side, the UE is connected with a DetNet System, which may be a 

DetNet End System or a DetNet Node.

The 5GS Architecture does not require the DS-TT Functionality to be supported in 

the Device, nor require the User Plane (UP) NW-TT Functionality to be supported in 

the UPF, however, it can co-exist with such Functions. For the reporting of

information of the Network side Ports, NW-TT CP Function is used.

The 5GS Architecture can be combined with the Architecture to support Time 

Synchronization and TSC. 

DetNet could be used in combination with Time Synchronization Mechanisms, but it does not require usage of these mechanisms.

5GS acts as a DetNet Router in the DetNet Domain. 

Use Cases where the 5GS acts as a Sub-Network (see IETF DetNet Architecture) are also possible but do not require any additional 3GPP 

Standardization. A special case where the 5GS can act as a Sub-Network is when the 5GS acts as a TSN Network, which is supported by the 3GPP  

specifications based on the 5GS Architecture TSN.  

NOTE: For DetNet interworking, it is assumed that there is a Business Agreement to support the use of the DetNet Controller so that it can be regarded trusted for the 

Operator. Depending on the needs of a given deployment, Functions such as the Authentication, Authorization and potential Signalling throttling from the DetNet Controller can 

be achieved by including such Functionalities in the 5GS TSCTSF. The routing of the Downlink (DL) packets is achieved using the existing 3GPP Functions. 

4. IETF Deterministic Networking (DetNet) YANG Model (preliminary) & integration with 5GS Architecture
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Deterministic Networking (DetNet)  YANG Module

The DetNet YANG module includes:

- DetNet App-flow, 

- DetNet Service Sublayer, and 

- DetNet Forwarding Sub-layer Configuration and Operational Objects. 

The corresponding attributes used in different Sub-Layers are defined. Layers of the objects 

typically occur in the different Data instances forming the Node types defined in IETF 

specification. 

The Figure illustrates the Relationship between Data Instance Node Types and the included 

Layers. 

Node types are Logical Roles per DetNet Service: a Device along one DetNet Service can be of 

one (1) Node type, while another Service may use the same Device with a different Node type. 

This Model is a "Controller" based Mode, because a Controller or Operator configures all the 

Devices to form a Service.

All of the Layers have Ingress/Incoming and Egress/Outgoing Operations, but any Instance may 

be configured as only Unidirectional.

Ingress refers to any DetNet Layer, where a DetNet context is applied. "Ingress" allows Functions 

such as Switching, Aggregation and Encapsulation. 

Likewise, "Egress" refers to any DetNet Layer where a DetNet context is removed. "Egress" 

allows Functions such as Switching, Disaggregation and Decapsulation. 

This means that each Unidirectional flow identifier configuration is programmed starting at the 

ingress and flow status is reported at ingress on each end. In the MPLS cases once 

encapsulated, the IP 6-tuple, Parameters may not be required to be programmed again. In

the IP case, without encapsulation, various IP flow id parameters must be configured along the 

flow path.  

4. IETF Deterministic Networking (DetNet) YANG Model (preliminary) & integration with 5GS Architecture
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DetNet YANG Model Structure Considerations

The picture shows DetNet YANG Model General Structure.

There are three (3) Layer types in the DetNet YANG Model:
- App-Flow Data Layer, 
- Service Sub-Layer and 
- Forwarding Sub-Layer. 

The Traffic parameters are captured in a Traffic Profile that can 
be referenced by any of the layers.

A Traffic Profile can be created for: 
- Application,
- Service Sub-Layer or 
- Forwarding Sub-layer. 

A Single Profile could be shared by Multiple Applications/Sub-
Layers. Each Profile indicates the members currently using 
that Profile. 

Depending on which DetNet Layers and Functions are 
required, some or all of the Components could be configured.

4. IETF Deterministic Networking (DetNet) YANG Model (preliminary) & integration with 5GS Architecture
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DetNet YANG Model examples

The following DetNet YANG Model examples are tested with Yanglint and use 

Operational output to exercise both Config "true" and Config "false" objects. 

IPv4 and IPv6 addresses are supported, but for clarity in the examples and 

diagrams, IPv4 has been used in most examples. 

The IP types support both IPv4 and IPv6.

"Replication" and "Elimination" points are shown as an R in and E in 

circles respectively.

Packet Headers including DetNet Aggregation Label or A-label, Service label or S-

label and Forwarding label or F-label are illustrated at each hop as defined by IETF 

Aggregation/Disaggregation Nodes are indicated by dashed line boxes.

Since the Model augments IETF interfaces, Minimal Interface YANG Data is 

provided to validate the Interface Data. 

Example A-1 JSON Configuration/Operational Data

This example illustrates that Multiple App Flows with the same Source, the

same Destination, and the same Traffic Specification are aggregated

in a Single DetNet Flow Service Sub-Layer. 

Ingress Node 1 aggregates App Flows 0 and 1 into a Service Sub-Layer of DetNet 

Flow 1. 

Two ways of illustrating this follow, then the JSON Operational Data Model 

corresponding to the diagrams follows. This example uses IPv6 address format.

4. IETF Deterministic Networking (DetNet) YANG Model (preliminary) & integration with 5GS Architecture
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The Figure illustrates DetNet Service Sub-Layer Flows 1 and 2 are

aggregated into a Service Sub-Layer of an Aggregated Flow. 

Multiple DetNet Flows with the same Requirements for the same 

Destination are aggregated into a Single Aggregated DetNet Flow, and 

Service Protection and Resource Allocation are performed by an 

Aggregated DetNet Flow Service Sub-Layer and Forwarding Sub-Layer.

A Diagram illustrating this case is shown and then the corresponding 

JSON Operational Data for Node Ingress 1 follows.

DetNet YANG Model Example B-2 JSON Service Aggregation Configuration

4. IETF Deterministic Networking (DetNet) YANG Model (preliminary) & integration with 5GS Architecture
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The Figure illustrates the Relay Node's Forwarding Sub-Layer Flows 1

and 2 Aggregated into a Single Forwarding Sub-Layer. 

Service Protection and Resource Allocation are performed by the

corresponding Service Sub-Layer and Forwarding Sub-Layer of each

Flow. 

A Diagram illustrating both Aggregation and Disaggregation is

shown and then the corresponding JSON Operational Data.

DetNet YANG Model Example C-1 JSON Relay Aggregation/Disaggregation Configuration

4. IETF Deterministic Networking (DetNet) YANG Model (preliminary) & integration with 5GS Architecture
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4. IETF Deterministic Networking (DetNet) YANG Model (preliminary) & integration with 5GS Architecture
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Annex 1: 5G APIs for 3GPP Rel-16, rel-17 and Rel-18 at 3GPP Forge 
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Annex 2: 5G Management and Orchestration APIs at 3GPP Forge - available & accessible 7/24 to anyone/everyone
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YANG definitions are specified in 3GPP Forge 

Directory: yang-mod

Files:  

_3gpp-nr-nrm-beam.yang

_3gpp-nr-nrm-bwp.yang

_3gpp-nr-nrm-bwpset.yang

_3gpp-nr-nrm-cesmanagementfunction.yang

_3gpp-nr-nrm-commonbeamformingfunction.yang

_3gpp-nr-nrm-cpciconfigurationfunction.yang

_3gpp-nr-nrm-danrmanagementfunction.yang

_3gpp-nr-nrm-desmanagementfunction.yang

_3gpp-nr-nrm-dlbofunction.yang

_3gpp-nr-nrm-dmrofunction.yang

_3gpp-nr-nrm-dpciconfigurationfunction.yang

_3gpp-nr-nrm-drachoptimizationfunction.yang

_3gpp-nr-nrm-ep.yang

_3gpp-nr-nrm-eutrancellrelation.yang

_3gpp-nr-nrm-eutranetwork.yang

_3gpp-nr-nrm-eutranfreqrelation.yang

_3gpp-nr-nrm-eutranfrequency.yang

_3gpp-nr-nrm-externalamffunction.yang

_3gpp-nr-nrm-externalenbfunction.yang

_3gpp-nr-nrm-externaleutrancell.yang

_3gpp-nr-nrm-externalgnbcucpfunction.yang

_3gpp-nr-nrm-externalgnbcuupfunction.yang

_3gpp-nr-nrm-externalgnbdufunction.yang

_3gpp-nr-nrm-externalnrcellcu.yang

_3gpp-nr-nrm-externalservinggwfunction.yang

_3gpp-nr-nrm-externalupffunction.yang

_3gpp-nr-nrm-gnbcucpfunction.yang

_3gpp-nr-nrm-gnbcuupfunction.yang

_3gpp-nr-nrm-gnbdufunction.yang

_3gpp-nr-nrm-nrcellcu.yang

_3gpp-nr-nrm-nrcelldu.yang

_3gpp-nr-nrm-nrcellrelation.yang

_3gpp-nr-nrm-nrfreqrelation.yang

_3gpp-nr-nrm-nrfrequency.yang

_3gpp-nr-nrm-nrnetwork.yang

_3gpp-nr-nrm-nroperatorcelldu.yang

_3gpp-nr-nrm-nrsectorcarrier.yang

_3gpp-nr-nrm-operatordu.yang

_3gpp-nr-nrm-rimrsset.yang

_3gpp-nr-nrm-rrmpolicy.yang  

If the Class Managed Element and the underlying hierarchy is contained under a Sub Network all YANG 

Modules containing IOCs that can be contained under the Managed Element directly or under other IOCs 

contained by the Managed Element and the YANG module for Managed Element itself shall be mounted at 

the mountpoint "children-of-Sub Network" in the YANG module _3gpp-common-subnetwork.

IETF describes the Mechanism that adds the Schema trees defined by a set of YANG Modules onto a 

mount point defined in the schema tree in another YANG module.

Annex 3: 5G NRM YANG Models Definitions specified and available at 3GPP Forge 
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3GPP 5G System Edge Computing overview: 

For 3GPP 5G Edge Computing, it is essential that the Application Clients (ACs) 

residing on the UE are able to locate and connect with the most suitable Application 

Server (AS) available in the Edge Data Network (EDN), depending on the 

needs of the Application. 

The Edge Enabler Layer (EEL) exposes APIs to support such Capabilities.

The Application Layer (AL) is a "Consumer" of 3GPP 

specified 5G System "Edge Computing" Capabilities. 

The 3GPP 5G Edge Computing Capabilities are typically organized as follows:

-     Edge Enabler Layer (EEL), specified in 3GPP

-     Edge Hosting Environment (EHE) (details outside the scope of 3GPP);

- 3GPP Transport Layer (TL), specified in 3GPP 5GS Architecture 

- Edge Management Layer (EML), specified in 3GPP 

The Edge Computing Features defined in this specification are 

applicable to PLMN(s) & to SNPN(s) as 3GPP Transport Layer 

(TL). 

In 5GS Architecture Edge Computing specification, when PLMN is 

mentioned, it is also applicable for SNPN unless stated otherwise.

Annex 4. 5GS Architecture Edge Computing Capabilities 
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Annex 4.1  5GS Architecture enabling Edge Applications enhancements on Network Layer

5G Architecture for enabling Edge Applications Deployment Models for different Data Networks (DNs) implem.

Option 1. Use of Non-dedicated Data Network (DN)

Option 2. Use of Edge-dedicated Data Network (DN)

Option 3. Use of Local Area Data Network (LADN).

The PLMN supporting Edge Computing Services provides connection to one (1) or multiple Data Networks (DNs)

Option 1. Use of Non-dedicated Data Network (DN) Option 2. Use of Edge-dedicated Data Network (DN) Option 3. Use of Local Area Data Network (LADN)







Remarks & Questions?
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