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1 Scope 
The present document specifies the general aspects and principles of the R1 interface. It is part of a TS-family covering 
the R1 interface specifications.  

2 References 

2.1 Normative references 
References are either specific (identified by date of publication and/or edition number or version number) or 
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the 
referenced document (including any amendments) applies. 

Referenced documents which are not found to be publicly available in the expected location might be found in the 
ETSI docbox. 

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee 
their long-term validity. 

The following referenced documents are necessary for the application of the present document. 

[1] O-RAN.WG2.TS.A1AP-R004: "O-RAN A1 interface: Application Protocol". 

[2] O-RAN.WG2.TS.Use-Case-Requirements-R004: "O-RAN Non-RT RIC & A1/R1 Interface: Use 
Cases and Requirements". 

[3] O-RAN.WG2.TS.Non-RT-RIC-ARCH-R004: "O-RAN Non-RT RIC: Architecture". 

[4] O-RAN.WG11.TS.SecProtSpec.O-R003: "O-RAN Security Protocols Specifications". 

[5] O-RAN.WG2.TS.R1TP-R004: "O-RAN Transport protocols for R1 Services". 

[6] O-RAN.WG6.TS.O2IMS-INTERFACE-R004: "O-RAN O2IMS-Interface Specification". 

[7] O-RAN.WG6.O2DMS-INTERFACE-ETSI-NFV-PROFILE-R004: "O-RAN O2dms Interface 
Specification: Profile based on ETSI NFV Protocol and Data Models". 

[8] O-RAN.WG6.TS.O2-GA&P-R004: "O-RAN O2 Interface General Aspects and Principles". 

[9] O-RAN.WG11.TS.SRCS.0-R004: "O-RAN Security Requirements and Controls Specification". 

[10] O-RAN.WG1.OAM-Architecture: "O-RAN Operations and Maintenance Architecture". 

2.2 Informative references 
References are either specific (identified by date of publication and/or edition number or version number) or 
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the 
referenced document (including any amendments) applies. 

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee 
their long-term validity. 

The following referenced documents may be useful in implementing an ETSI deliverable or add to the reader's 
understanding, but are not required for conformance to the present document. 

[i.1] ETSI TR 121 905: "Digital cellular telecommunications system (Phase 2+); Universal Mobile 
Telecommunications System (UMTS); LTE; Vocabulary for 3GPP Specifications (3GPP 
TR 21.905 version 9.4.0 Release 9)". 

https://docbox.etsi.org/Reference/
https://specifications.o-ran.org/specifications?QueryOptions=%7B%22SearchString%22%3A%22A1%20Interface%3A%20Application%20Protocol%20%22%2C%22DocumentTypeIds%22%3Anull%2C%22Version%22%3Anull%2C%22WorkGroupId%22%3Anull%2C%22ReleaseId%22%3Anull%2C%22FeaturePackageId%22%3Anull%2C%22FileType%22%3Anull%2C%22ShowLatest%22%3Atrue%2C%22IsVisible%22%3Afalse%2C%22PublicationDateRange%22%3A%7B%22StartDate%22%3Anull%2C%22EndDate%22%3Anull%7D%7D
https://specifications.o-ran.org/specifications?QueryOptions=%7B%22SearchString%22%3A%22Non-RT%20RIC%20%5Cu0026%20A1%2FR1%20Interface%3A%20Use%20Cases%20and%20Requirements%22%2C%22DocumentTypeIds%22%3Anull%2C%22Version%22%3Anull%2C%22WorkGroupId%22%3Anull%2C%22ReleaseId%22%3Anull%2C%22FeaturePackageId%22%3Anull%2C%22FileType%22%3Anull%2C%22ShowLatest%22%3Atrue%2C%22IsVisible%22%3Afalse%2C%22PublicationDateRange%22%3A%7B%22StartDate%22%3Anull%2C%22EndDate%22%3Anull%7D%7D
https://specifications.o-ran.org/specifications?QueryOptions=%7B%22SearchString%22%3A%22Non-RT%20RIC%3A%20Architecture%22%2C%22DocumentTypeIds%22%3A%5B%5D%2C%22Version%22%3Anull%2C%22WorkGroupId%22%3Anull%2C%22ReleaseId%22%3Anull%2C%22FeaturePackageId%22%3Anull%2C%22FileType%22%3Anull%2C%22ShowLatest%22%3Atrue%2C%22IsVisible%22%3Afalse%2C%22PublicationDateRange%22%3A%7B%22StartDate%22%3Anull%2C%22EndDate%22%3Anull%7D%7D
https://specifications.o-ran.org/specifications?QueryOptions=%7B%22SearchString%22%3A%22Security%20Protocols%20Specifications%22%2C%22DocumentTypeIds%22%3A%5B%5D%2C%22Version%22%3Anull%2C%22WorkGroupId%22%3Anull%2C%22ReleaseId%22%3Anull%2C%22FeaturePackageId%22%3Anull%2C%22FileType%22%3Anull%2C%22ShowLatest%22%3Atrue%2C%22IsVisible%22%3Afalse%2C%22PublicationDateRange%22%3A%7B%22StartDate%22%3Anull%2C%22EndDate%22%3Anull%7D%7D
https://specifications.o-ran.org/specifications?QueryOptions=%7B%22SearchString%22%3A%22Transport%20protocols%20for%20R1%20Services%22%2C%22DocumentTypeIds%22%3A%5B%5D%2C%22Version%22%3Anull%2C%22WorkGroupId%22%3Anull%2C%22ReleaseId%22%3Anull%2C%22FeaturePackageId%22%3Anull%2C%22FileType%22%3Anull%2C%22ShowLatest%22%3Atrue%2C%22IsVisible%22%3Afalse%2C%22PublicationDateRange%22%3A%7B%22StartDate%22%3Anull%2C%22EndDate%22%3Anull%7D%7D
https://specifications.o-ran.org/specifications?QueryOptions=%7B%22SearchString%22%3A%22O2IMS-Interface%20Specifications%22%2C%22DocumentTypeIds%22%3A%5B%5D%2C%22Version%22%3Anull%2C%22WorkGroupId%22%3Anull%2C%22ReleaseId%22%3Anull%2C%22FeaturePackageId%22%3Anull%2C%22FileType%22%3Anull%2C%22ShowLatest%22%3Atrue%2C%22IsVisible%22%3Afalse%2C%22PublicationDateRange%22%3A%7B%22StartDate%22%3Anull%2C%22EndDate%22%3Anull%7D%7D
https://specifications.o-ran.org/specifications?QueryOptions=%7B%22SearchString%22%3A%22O2dms%20Interface%20Specification%3A%20Profile%20based%20on%20ETSI%20NFV%20Protocol%20and%20Data%20Models%22%2C%22DocumentTypeIds%22%3A%5B%5D%2C%22Version%22%3Anull%2C%22WorkGroupId%22%3Anull%2C%22ReleaseId%22%3Anull%2C%22FeaturePackageId%22%3Anull%2C%22FileType%22%3Anull%2C%22ShowLatest%22%3Atrue%2C%22IsVisible%22%3Afalse%2C%22PublicationDateRange%22%3A%7B%22StartDate%22%3Anull%2C%22EndDate%22%3Anull%7D%7D
https://specifications.o-ran.org/specifications?QueryOptions=%7B%22SearchString%22%3A%22O2%20Interface%20General%20Aspects%20and%20Principles%22%2C%22DocumentTypeIds%22%3A%5B%5D%2C%22Version%22%3Anull%2C%22WorkGroupId%22%3Anull%2C%22ReleaseId%22%3Anull%2C%22FeaturePackageId%22%3Anull%2C%22FileType%22%3Anull%2C%22ShowLatest%22%3Atrue%2C%22IsVisible%22%3Afalse%2C%22PublicationDateRange%22%3A%7B%22StartDate%22%3Anull%2C%22EndDate%22%3Anull%7D%7D
https://specifications.o-ran.org/specifications?QueryOptions=%7B%22SearchString%22%3A%22Security%20Requirements%20and%20Controls%20Specification%22%2C%22DocumentTypeIds%22%3A%5B%5D%2C%22Version%22%3Anull%2C%22WorkGroupId%22%3Anull%2C%22ReleaseId%22%3Anull%2C%22FeaturePackageId%22%3Anull%2C%22FileType%22%3Anull%2C%22ShowLatest%22%3Atrue%2C%22IsVisible%22%3Afalse%2C%22PublicationDateRange%22%3A%7B%22StartDate%22%3Anull%2C%22EndDate%22%3Anull%7D%7D
https://specifications.o-ran.org/specifications?QueryOptions=%7B%22SearchString%22%3A%22Operations%20and%20Maintenance%20Architecture%22%2C%22DocumentTypeIds%22%3A%5B%5D%2C%22Version%22%3Anull%2C%22WorkGroupId%22%3Anull%2C%22ReleaseId%22%3Anull%2C%22FeaturePackageId%22%3Anull%2C%22FileType%22%3Anull%2C%22ShowLatest%22%3Atrue%2C%22IsVisible%22%3Afalse%2C%22PublicationDateRange%22%3A%7B%22StartDate%22%3Anull%2C%22EndDate%22%3Anull%7D%7D
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3 Definition of terms, symbols and abbreviations 

3.1 Terms 
For the purposes of the present document, the following terms apply: 

AI/ML model: algorithm that applies AI/ML techniques to produce model output data based on model input data 

AI/ML model training: process to train an AI/ML model by learning the input/output relationship in a data driven 
manner and obtain a trained AI/ML model that can be used for inference 

data instance: set of data which resulted from a data job 

data job: entity that provides data related to a DME type 

DME type: data type managed and exposed by the DME services and identified by a DME type identifier 

O-RAN Non-real-time RAN Intelligent Controller (Non-RT RIC): logical function in the SMO framework that 
enables non-real-time control and optimization of RAN elements and resources, AI/ML workflow including model 
training and updates, and policy-based guidance of applications/features in Near-RT RIC 

NOTE: The Non-RT RIC is comprised of the Non-RT RIC framework and Non-RT RIC applications (rApps). 

Non-RT RIC framework: functionality internal to the SMO framework that logically terminates the A1 interface and 
provides the R1 services to rApps through the R1 interface 

R1 interface: interface between rApps and Non-RT RIC framework via which R1 Services can be produced and 
consumed 

R1 services: collection of services including, but not limited to, service registration and discovery services, 
authentication and authorization services, AI/ML workflow services, RAN OAM-related services as well as A1and O2 
related services 

Non-RT RIC application rApp: application designed to consume and/or produce R1 Services 

NOTE: rApps can leverage the functionality provided by the SMO/Non-RT RIC framework to deliver value 
added services related to intelligent RAN optimization and operation. 

rApp instance: individual occurrence of a Non-RT RIC application running in the Non-RT RIC runtime environment 

rApp instance identifier: unique identifier for each rApp instance, assigned by the SMO/Non-RT RIC framework 
during rApp registration 

3.2 Symbols 
Void. 

3.3 Abbreviations 
For the purposes of the present document, the following abbreviations apply: 

AI Artificial Intelligence 
API Application Programming Interface 
CM Configuration Management 
DME Data Management and Exposure 
DMS Deployment Management Service 
EI Enrichment Information 
FM Fault Management 
FQDN Fully Qualified Domain Name 
ID Identifier 
IMS Infrastructure Management Service 
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ML Machine Learning 
OAM Operation And Maintenance 
PM Performance Management 
RAN Radio Access Network 
rAppId rApp Instance Identifier 
RBAC Role Based Access Control 
RIC RAN Intelligent Controller 
RT Real-Time 
SME Service Management and Exposure 
SMO Service Management and Orchestration 
SPS Security Protocols Specification 
SRS Security Requirements and controls Specification 
TBAC Target Based Access Control 
UCR Use Cases and Requirement 
URI Uniform Resource Identifier 

4 General Aspects of R1 Interface and R1 Services 

4.1 Introduction 
The following clauses cover the general aspects for R1 interface. 

4.2 General principles 
The general principles for the specification of the R1 interface are as follows: 

• The R1 interface is an open logical interface within the O-RAN architecture between the rApps and the Non-
RT RIC framework. 

• The R1 interface supports the exchange of control signalling information and the collection and delivery of 
data between endpoints. 

• The R1 interface enables multi-vendor rApps to consume or produce the R1 services and is independent of 
specific implementations of the SMO and Non-RT RIC framework. 

• The R1 interface is defined in an extensible way that enables new services and data types to be added without 
needing to change the protocols or the procedures. 

4.3 Specification objectives 
The R1 interface specifications shall: 

• Facilitate inter-connection between rApps and Non-RT RIC framework supplied by different vendors. 

• Provide a level of abstraction between rApps and SMO/Non-RT RIC framework that can be the consumers 
and or producers of R1 services. 

4.4 Capabilities 
As described in [2] the R1 interface shall support: 

• Registration and Deregistration of R1 services. 

• Authentication of rApps. 

• Authorization of requests to access R1 services. 
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• Facilitation of service discovery and service notifications for the registered R1 Services. 

• Registration and Deregistration of DME types. 

• Subscription and Unsubscription for registered DME types and collection and delivery of data for subscribed 
DME types. 

• Functionalities related to A1 and O2 interfaces, RAN OAM and AI/ML workflow. 

5 R1 Services  

5.1 Service management and exposure services 

5.1.1 General 

As described in the Non-RT RIC Architecture specification [3], the Service management and exposure services 
provided by the SMO/Non-RT RIC framework enable: 

• rApp registration. 

• Registration of services. 

• Discovery of services. 

• Authentication and authorization. 

• Communication support. 

• Bootstrap (optional). 

Additionally, if the Bootstrap service is provided by the SMO/Non-RT RIC framework, an rApp can use it to discover 
the endpoints of the Service management and exposure services. 

The Service management and exposure services handle R1 services that are produced and/or consumed by rApps, as 
well as R1 services that are produced by functions in the SMO/Non-RT RIC framework and consumed by rApps. 
Additionally, the information related to the registered services is stored and the status of the service registrations is kept 
updated. 

The Service management and exposure services also handle the authorization of Service Consumers. When an R1 
service is registered, it is available for discovery and invocation, by authorized Service Consumers. 

In the following, the term "Service Producer" refers to the role of an rApp to register and produce a service, and the 
term "Service Consumer" refers to the role of an rApp to discover and consume a service, using the Service 
management and exposure service. The term "Service management and exposure services Producer" refers to the logical 
R1 Service management and exposure functions in the SMO/Non-RT RIC framework acting as Service Producers of 
one or more of the Service management and exposure services. 

NOTE: An rApp can discover services produced by other functions than rApps via the R1 interface, while 
services registered by rApps cannot be discovered by other functions than rApps via the R1 interface. The 
R1 interface only specifies how rApp interacts using the Service management and exposure services in 
the roles of Service Producer and Service Consumer. 

5.1.2 Bootstrap service  

5.1.2.1 Overview 

If the Bootstrap service is provided by the SMO/Non-RT RIC framework, an rApp can use it to discover the endpoints 
of the Service management and exposure services. 
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5.1.2.2 Bootstrap 

The endpoint on which the Bootstrap service can be reached shall be version independent. It can be provisioned to the 
rApp or can be obtained e.g. from a fixed well-known address or FQDN. 

The following procedure is defined: 

• Discover bootstrap: This procedure enables determination of the endpoints of the other Service management 
and exposure services. 

5.1.3 Service registration service 

5.1.3.1 Overview 

This service allows Service Producers to register information about the R1 services they produce. 

5.1.3.2 Registration of services  

Register service is a procedure where a Service Producer declares its produced services to the Service management and 
exposure services Producer. Upon successful registration of a service, the information about the services is stored. 
Deregister service is a procedure where a Service Producer declares which services are no longer provided. The Service 
Producer can also update the registered information related to a service. 

When registering a service, the Service Producer provides the information about the service, and may provide 
information on, but not limited to, the following: 

• profile of the service; 

• information on how to access the service; 

• information on the API; 

• limitations/capabilities of the Service Producer. 

The following procedures are defined: 

• Register service: A Service Producer uses this procedure to register an R1 service that it produces with the 
capabilities that are being exposed. On receiving the request, the Service management and exposure services 
Producer determines whether the Service Producer is authorized to produce the service, and whether there are 
any conflicts. In the response, the Service management and exposure services Producer informs the Service 
Producer on the capabilities that they are allowed to expose. 

• Deregister service: A Service Producer can use this procedure to deregister an R1 service that it is registered 
to provide. 

• Update service registration: A Service Producer can use this procedure to update the registration of an R1 
service that it provides. 

• Partially update service registration: A Service Producer can use this procedure to Partially update the 
registration of an R1 service that it provides. 

• Query registered services: A Service Producer can use this procedure to retrieve information about the 
registered services. 

5.1.4 Service discovery service 

5.1.4.1 Overview 

This service allows Service Consumers to discover R1 services they intend to consume. 
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5.1.4.2 Discovery of services 

For service discovery, a set of procedures enables a Service Consumer to retrieve information on available services 
based on selection criteria. 

NOTE: Available services either have been registered by service-producing rApps using the Service registration 
service (in case these are produced by rApps) or have been made known to the Service discovery service 
Producer by other means (in case they are produced by Service Producers inside the SMO/Non-RT RIC 
framework). 

Upon receiving the request to discover services, the Service management and exposure services Producer verifies the 
identity of the Service Consumer (see clause 5.1.6). The Service management and exposure services Producer retrieves 
the stored service information, applies the authorization policy, and performs filtering of service information based on 
the selection criteria provided in the request. 

The following procedures are defined: 

• Discover services: A Service Consumer uses this procedure to discover registered services. The Service 
Consumer can provide selection criteria to inquire about the registered services. The response contains a 
filtered list of available services based on which services the consumer is authorized to access. 

• Subscribe service availability: A Service Consumer can subscribe to notifications regarding changes in 
service(s) that are available and thereby receive a notification when a service has been registered, updated, or 
deregistered by a Service Producer. The subscription is created for the Service Consumer based on the services 
and capabilities that it is authorized to access, i.e. the Service Consumer only gets notified about changes in 
registration status of services that it is authorized to access. Upon subscription, the Service Consumer can pass 
selection criteria in order to control the set of services about which it wishes to be notified. 

• Update service availability subscription: A Service Consumer can update each of its own subscriptions for 
notifications regarding changes in the available services. 

• Unsubscribe service availability: A Service Consumer can unsubscribe from notifications regarding changes 
in the available services. 

• Notify service availability changes: The Service management and exposure services Producer can use this 
procedure to notify a subscribed Service Consumer about changes in the set of registered services that the 
Service Consumer is authorized to access. 

5.1.5 Void 

5.1.6 Authentication and authorization 

5.1.6.1 Overview 

Authentication and authorization are realized as a combination of procedures and services that allow asserting the 
identity of Service Producers and Service Consumers and ensure that only authorized consumers can access the R1 
services. 

5.1.6.2 Authentication 

Authentication will be performed to authenticate the Service Consumers and Service Producers to allow them to 
provide or access R1 Services. Service Consumers and Service Producers can initiate secure communication for R1 
services after the authentication information is validated. 

Authentication procedures shall comply to the requirements specified in SRS [9], clause 5.2.6. 

5.1.6.3 Authorization  

Authorization procedures are used to grant Service Consumers access to registered R1 services and to allow Service 
Producers to produce R1 services.  
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Authorization can be based on a mechanism to enforce authorization by policies, where exposed R1 services are further 
subject to authorization policies before granting access to registered services. Authorization policies refer to the 
attributes that are associated to the Service Consumer. For example, authorization policy can be RBAC or TBAC and 
the additional details are supplied in the policy attributes.  

Authorization procedures shall comply to the requirements specified in SRS [9], clause 5.2.6. 

The following procedures are defined:  

• Access token request: A Service Consumer can use the Access token request procedure to request access to 
the services as specified in SPS [4], clause 4.7.3.2. A token is granted for subsequent use of the requested R1 
services that require authorization as specified in SPS [4], clause 4.7.3.3. 

• Revoke access: A Service Consumer with appropriate privileges (administrator) can use the Revoke access 
procedure to revoke the access to exposed R1 services. 

NOTE: The details of the Revoke access procedure are not defined in the present document. 

5.1.7 rApp registration service 

5.1.7.1 Overview 

The rApp consumes this service to register with the Service management and exposure services Producer. 

5.1.7.2 rApp registration management 

The rApp consumes this service to register with the Service management and exposure services Producer and may 
provide the following information such as rApp name, vendor, software version, certificates, role of the rApp (Service 
Producer and / or Service Consumer), and security credentials. On successful registration, the Service management and 
exposure services Producer responds with an rApp identifier (rAppId). 

NOTE: The procedure for provisioning the security credentials by an rApp with the Service management and 
exposure services Producer is not defined in the present document. 

The following procedure are defined: 

• Registration: An rApp can use this procedure to register with Service management and exposure services 
Producer. 

• Update registration: An rApp can use this procedure to update its registration with Service management and 
exposure services Producer. 

• Deregistration: An rApp can use this procedure to deregister with Service management and exposure services 
Producer. 

5.2 Data management and exposure services 

5.2.1 General 

As described in the Non-RT RIC Architecture specification [3], the Data management and exposure services enable: 

• Registration of DME types. 

• Discovery of DME types. 

• Request for data. 

• Subscription to data. 

• Collection of data from Data Producers and consumption of data by Data Consumers. 
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• Access to optional data processing in the SMO/Non-RT RIC framework. 

The Data management and exposure services use DME types as descriptions of certain types of data that are available. 
A DME type is defined by a DME type identifier and the syntax of the DME type is given by an associated schema. A 
DME type is defined by one schema while a schema may be associated with one or multiple DME types. 

A Data Producer registers its production capabilities related to a DME type. The production capabilities information 
includes DME type information and producer constraints. When one or more production capabilities related to a DME 
type have been registered, it is available for discovery, and request for / subscription to data, by authorized Data 
Consumers. A Data Consumer uses the discovered information about the DME type for requesting or subscribing to 
data instances. Further, the data instances for a DME type may be stored, or the actual data production may be triggered 
by the SMO/Non-RT RIC framework on the need for data collection, including based on a request for data by a Data 
Consumer or a data offer from a Data Producer. 

Data Consumer refers to an rApp that can consume data for a DME type and Data Producer refers to an rApp that can 
produce data for a DME type. 

Based on DME type information, to trigger data collection or data consumption, data instances can be requested or 
subscribed to. While a data request causes the delivery of a data instance as a one-time response, a data subscription 
potentially causes multiple data delivery actions. Data consumption refers to a Data Consumer requesting for or 
subscribing to a data instance. Data collection refers to the SMO/Non-RT RIC framework requesting for or subscribing 
to a data instance. 

When initiating a data request or data subscription, the data instance to obtain is defined by the DME type information 
and by additional characteristics as listed below. 

NOTE 1: DME type information can be made available to Data Consumers using the Discover DME types 
procedure (see clause 5.2.3.2) or from configuration. DME type information can be made available by 
Data Producers to the Data management and exposure functions using the Register DME types procedure 
(see clause 5.2.2.2). 

This information that defines a data instance may contain, but is not limited to, the following parameters: 

• DME type identifier; 

• time interval for the data instance (start and end of the interval during which the data have been or will be 
collected); 

• granularity of collection (how often data are to be collected); 

• periodicity of delivery (how often data are to be delivered); 

• scope (i.e. filter on the data); 

• target (i.e. filter on the managed objects that the data is associated with). 

The collection of data from the Data Producers can for instance be started based on a trigger from a Data Consumer that 
requests/subscribes to specified data that needs to be generated and collected, at the discretion of functions in the 
SMO/Non-RT RIC framework or based on a data offer from a Data Producer. If an additional Data Consumer request 
for / subscribes to a data instance of a certain DME type and scope that is already being collected by the Data 
Management and Exposure functions, no additional data collection will be started with the Data Producer if the 
collected data meets the criteria of additional request. Once the data production is initiated, Data Consumer can query 
the status of production of data instances, or the Data Consumer can be notified if there are any changes in data 
production as part of subscribe data. 

Data management and exposure services include services that are produced by the Data management and exposure 
functions, as well as services to be produced by the Data Producers or Data Consumers and consumed by the Data 
management and exposure functions.  

NOTE 2: In the Non-RT RIC Architecture specification [3], it is described that the Data management and exposure 
services can enable an rApp to discover and consume DME types produced by functions other than 
rApps, and that DME types produced by rApps can be consumed by functions other than rApps. The R1 
interface only specifies how rApps interact with the Data management and exposure service in the roles 
of Data Producer and Data Consumer. 
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5.2.2 Data registration service 

5.2.2.1 Overview  

Data Producers consume this service to register DME types. The Data management and exposure functions in the 
SMO/Non-RT RIC framework produce this service. 

5.2.2.2 Registration of DME types 

Register DME type is a procedure where a Data Producer registers its production capabilities related to a DME type. 
Query DME type registration is a procedure where a Data Producer queries its production capabilities related to a DME 
type that it has previously registered. Update DME type registration is a procedure where a Data Producer updates its 
production capabilities related to a DME type that it has previously registered with the Data registration and discovery 
service Producer. Deregister DME type is a procedure where a Data Producer deregister its production capabilities 
related to a DME type. 

As part of the Register DME type procedure, the Data Producer provides the data type identifier and further information 
about its production capabilities related to the DME type, such as if it is stored e.g. in an object store or can be 
continuously produced and delivered and may provide information on, including but not limited to, the following: 

• DME type information which includes: 

- information on how to deliver the data, e.g. via push, pull or streaming; 

- periodicity of the data, in case it is generated periodically; 

- information on the data syntax (schema); 

- the supported data delivery methods (i.e. push and pull) by the Data Producer; 

- producer constraints of the Data Producer to filter the data (e.g. to provide only certain types of events if 
requested so by the Data Consumers); 

- information whether the Data Producer supports data request or data subscription or both. 

The following procedures are defined:  

• Register DME type: A Data Producer uses this procedure to register its production capabilities related to a 
DME type. On receiving the request, the Data registration service Producer determines whether the Data 
Producer is authorized to produce the DME type. In the response, the Data registration service Producer 
informs the Data Producer if it is allowed to produce the DME type. 

• Query DME type registration: A Data Producer uses this procedure to retrieve information about a its 
registration of production capabilities related to a DME type that it has previously registered. 

• Update DME type registration: A Data Producer uses this procedure to update its registration of production 
capabilities related to a DME type that it has previously registered. 

• Deregister DME type: A Data Producer can use this procedure to deregister its production capabilities related 
to a DME type that it has previously registered for which it is no longer able to produce data instances. 

5.2.3 Data discovery service 

5.2.3.1 Overview 

Data Consumers consume this service to discover available DME types. The Data management and exposure functions 
in the SMO/Non-RT RIC framework produce this service. 

5.2.3.2 Discovery of DME types 

This set of procedures enables a Data Consumer to retrieve information on the registered DME types. 
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Discovery of a DME type does not imply availability of data instances of that DME type. It is just an indication that 
Data Consumers can request or subscribe to data for that DME type. It can happen that the actual data production is 
only triggered by the request or subscription actions of the Data Consumers. 

The following procedures are defined: 

• Discover DME types: A Data Consumer can discover the DME types that are available. For each DME type, 
a DME type identifier and additional metadata are provided. 

• Query DME type information: A Data Consumer can retrieve information on a specific DME type identified 
by a DME type identifier. Such information enables the Data Consumer to formulate a request or subscription 
for data instances of that DME type. 

• Subscribe DME types changes: A Data Consumer can subscribe to notifications regarding changes in the set 
of available DME types and thereby receive notifications when DME types have been registered or 
deregistered. The subscription is created for the Data Consumer based on the DME types that it is authorized 
to access, i.e. the Data Consumer can only subscribe to get notified about changes in availability status of 
DME types that it is authorized to access. 

• Unsubscribe DME types changes: A Data Consumer can unsubscribe from notifications regarding changes 
in the set of available DME types. 

• Notify DME types changes: The Data registration and discovery service Producer uses this procedure to 
notify a subscribed Data Consumer about changes in the set of available DME types. 

5.2.4 Data request service 

5.2.4.1 Overview 

For data consumption, Data Consumers consume this service to request data instances, and the Data management and 
exposure functions in the SMO/Non-RT RIC framework produce this service. 

For data collection, the Data management and exposure functions in the SMO/Non-RT RIC framework consume this 
service to request data instances, and Data Producers produce this service. 

5.2.4.2 Requesting data 

This set of procedures allows a Data request service Consumer to specify a data instance (for a registered DME type) to 
be delivered to it. The data instance is defined by information specified in clause 5.2.1. 

Data request is a one-time request and is performed via Request data procedure. 

A data request can be stopped using the Cancel data request procedure. Data request service Consumer can query the 
status of the production of the data. 

The following procedures are defined: 

• Request data: The Service Consumer provides, to the Data request service Producer, information on the data 
it requests based on the DME type information. 

• Cancel data request: The Service Consumer cancels a data request. 

• Query data request status: The Service Consumer queries the status of production of the data. 

5.2.5 Data subscription service 

5.2.5.1 Overview 

For data consumption, Data Consumers consume this service to subscribe to data instances, and the Data management 
and exposure functions in the SMO/Non-RT RIC framework produce this service. 
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For data collection, the Data management and exposure functions in the SMO/Non-RT RIC framework consume this 
service to subscribe to data instances, and Data Producers produce this service. 

5.2.5.2 Subscribing to data 

This set of procedures allows a Data subscription service Consumer to specify a data instance (for a registered DME 
type) to be delivered to it, and to choose the delivery service to use (e.g. push or pull). The data instance is defined by 
information specified in clause 5.2.1. 

Subscribe data is a procedure that initiates the delivery of a data instance in potentially multiple chunks of data. A data 
subscription can be stopped using the Unsubscribe data procedure. A data subscription can be updated using Update 
data subscription procedure and a data subscription can be queried using Query data subscription. 

The following procedures are defined: 

• Subscribe data: The Service Consumer provides, to the Data subscription service Producer, information on 
the data it wants to subscribe to be based on the DME type information retrieved using the Discover DME 
types procedure. 

• Notify data availability: The Service Consumer is provided information on the availability and retrieval 
scheme of the subscribed data instance. As a precondition, the Service Consumer should have used the 
Subscribe data procedure to create a subscription. 

• Update data subscription: The Service Consumer updates a data subscription. 

• Query data subscription: The Service Consumer queries a data subscription. 

• Unsubscribe data: The Service Consumer cancels a data subscription. 

• Query data subscription status: The Service Consumer uses this procedure to query the status of data 
subscription by providing the data job identifier. 

• Notify change of data subscription status: The Service Consumer is provided information on the changes in 
the status of the data subscription. Data production is handled as part of data subscription and whenever there 
are changes in the data production it will be notified as part of the data subscription status change. 

The procedures for delivery of data instances are described in clause 5.2.6. 

5.2.6 Data delivery services 

5.2.6.1 Overview  

Data delivery is handled through a set of services as defined below which deliver data as requested using the Request 
data procedure (see clause 5.2.4.2) or the Subscribe data procedure (see clause 5.2.5.2) or indicated using the Create 
data offer procedure (see clause 5.2.6). 

Data delivery messages relate to a particular data request, data subscription or data offer. The data can be delivered in 
different ways, e.g.: from a REST endpoint, via a message bus or from an object store location. 

The means where and how the data can be retrieved can be made known to the recipient of the data by different means 
as part of the Request data, Subscribe data, Notify data availability, or Create data offer procedure. 

NOTE: Additional procedures for data delivery can be added in later releases. 

5.2.6.2 Pull data service 

The pull data service allows the Service Consumer to obtain data via a pull mechanism from the Service Producer. 
Retrieval of data can occur once or multiple times (polling). 

For data consumption, Data Consumers consume this service and the Data management and exposure functions in the 
SMO/Non-RT RIC framework produce this service. 
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For data collection, the Data management and exposure functions in the SMO/Non-RT RIC framework consume this 
service and Data Producers produce this service. 

The following procedure is defined: 

• Retrieve data: The Service Consumer retrieves, from the Service Producer, data instances about whose 
existence the Service Consumer has been informed as part of the Request data, Notify data availability, or 
Create data offer procedure, using a pull communication mechanism. 

5.2.6.3 Push data service 

The push data service allows the Service Consumer to push data to the Service Producer. 

For data consumption, the Data management and exposure functions in the SMO/Non-RT RIC framework consume this 
service and Data Consumers produce this service. 

For data collection, Data Producers consume this service and the Data management and exposure functions in the 
SMO/Non-RT RIC framework produces this service. 

The following procedure is defined: 

• Push data: The Service Consumer provides, to the Service Producer a data instance using a push 
communication mechanism as arranged as part of the Request data, Subscribe data, or Create data offer 
procedure. 

5.2.6.4 Point to multipoint data streaming service 

This service allows each Data Producer to deliver data to multiple Data Consumers using a message bus. It can be used 
as a delivery mechanism for data subscription or data offer. 

For data subscription, the Data management and exposure functions in the SMO/Non-RT RIC framework inform the 
Data Producer which data stream to use to send data. Further, they inform the Data Consumer which data stream to use 
to fetch data. 

For data offer, the Data management and exposure functions in the SMO/Non-RT RIC framework inform the Data 
Producer which data stream to use to send data. 

The following procedures are defined: 

• Send data to data stream: The Data Producer sends data to a stream that is distributed by the message bus. 

• Fetch data from data stream: The Data Consumer fetches data from a stream that is distributed by the 
message bus. 

5.2.7 Data offer service 

5.2.7.1 Overview 

Data Producers consume this service to request producing data to the Data offer service Producer for immediate 
collection and storage. The Data management and exposure functions in the SMO/Non-RT RIC framework produce this 
service. 

5.2.7.2 Managing a data offer 

This service allows a Data Producer to declare to the Data offer service Producer that it intends to produce data 
instances for immediate collection and storage by the latter. Prior to creating a data offer, the Data Producer has 
registered the related DME type. 

The Data Producer provides information on the data that it intends to provide based on the DME type information it has 
provided during data registration (see clause 5.2.2.2) and specifies additional characteristics of the data instance it 
intends to provide, similar to the information passed in the data request or data subscription (see clauses 5.2.4.2 and 
5.2.5.2). 
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The Data Producer can further indicate that it no longer intends to produce data for a data offer by deleting the offer. 

The Data offer service Producer can indicate to the Data Producer that it does no longer wishes to receive data related to 
the offer by sending a data offer termination notification to the Data Producer, subsequently stopping collecting data 
related to the offer and terminating the offer. 

The following procedures are defined: 

• Create data offer: A Data Producer provides, to the Data offer service Producer, information on the data it 
intends to deliver based on the DME type information passed during the Register DME type procedure. In case 
the push data service is intended to be used for data delivery, the Data offer service Producer provides to the 
Service Consumer information regarding the endpoint on which to receive the pushed data. In case the pull 
data service is intended to be used for data delivery, the Data offer service Producer provides to the Service 
Consumer information regarding the endpoint on which to receive the data availability notifications. 

• Terminate data offer: A Data Producer terminates a data offer it has created. 

• Notify data offer termination: The Data offer service Producer provides, to the Data Producer, a notification 
that it intends to stop collecting data from the data offer and terminating the offer. Following the reception of 
such notification, the Data Producer shall not deliver further data related to the data offer. The procedures for 
the delivery of data instances are described in clause 5.2.6. 

5.3 A1-related Services 

5.3.1 General 

As described in the Non-RT RIC Architecture specification [3], the A1-related services produced by the SMO/Non-RT 
RIC framework enable the following functionalities related to the management of A1 policies and A1 enrichment 
information: 

• Creation, modification, deletion, and query of A1 policies. 

• Discovery of supported A1 policy types.  

• Querying the status of A1 policies.  

• Subscribe to event notifications related to A1 policies.  

• Registration and deregistration of EI types. 

5.3.2 A1 policy management services 

5.3.2.1 Overview 

The A1 Policy management service is an R1 service that enables an rApp (the consumer of that service) to: 

• discover available A1 policy types and subscribe to notifications on added or removed A1 policy types;  

• query for details of A1 policy types and details of A1 policy and enforcement status;  

• create, update, and delete an A1 policy;  

• subscribe to A1 policy enforcement status changes. 

The term "A1 policy management service Producer" refers to the A1-related functions in the SMO/Non-RT RIC 
framework acting as Service Producer of the A1 policy management service. The term "A1 policy management service 
Consumer" refers to an rApp acting as Service Consumer of the A1 policy management service. 

NOTE 1: Another name for this service that does not depend on southbound interface naming is not defined in the 
present document. 
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NOTE 2: The terms A1 policy type, A1 policy type identifier, A1 policy and A1 policy identifier refer to 
definitions made for the A1-P service over the A1 interface, see A1AP [1], and are used unchanged in the 
procedures of the A1 policy management service over the R1 interface. 

5.3.2.2 A1 Policy management 

The following procedures are defined: 

• Query A1 policy type identifiers: An A1 policy management service Consumer can use this procedure to 
query for the available A1 policy types. The A1 policy management service Producer will respond with the list 
of identifiers for all the available A1 policy types. 

• Subscribe to policy type availability changes: An A1 policy management service Consumer can use this 
procedure to subscribe to notifications on policy type availability changes, i.e. when an A1 policy type 
becomes available or when an A1 policy type becomes unavailable. 

• Query A1 policy type: An A1 policy management service Consumer can use this procedure to query the 
details of an A1 policy type by providing the A1 policy type identifier. The A1 policy management service 
Producer will respond with information about the A1 policy type. 

• Query A1 policy identifiers: An A1 policy management service Consumer can use this procedure to query 
for the A1 policies, or a subset of the A1 policies by providing query parameters such as A1 policy type 
identifier or Near-RT RIC identifier. The A1 policy management service Producer will return the list of A1 
policy identifiers that matches with the query criteria. 

• Query A1 policy: An A1 policy management service Consumer can use this procedure to query for the details 
of an A1 policy by providing the A1 policy identifier. The A1 policy management service Producer will 
respond with information about the A1 policy. 

• Create A1 policy: An A1 policy management service Consumer can use this procedure to create an A1 policy 
by providing the below parameters: 

- Information about the A1 policy. 

- A1 policy type identifier. 

- Near-RT RIC identifier. 

On receiving the request, the A1 policy management service Producer determines whether the A1 policy type is 
supported by the Near-RT RIC, assigns an A1 policy identifier for the new A1 policy, and informs the A1 policy 
management service Consumer on the outcome of the A1 policy creation. 

• Update A1 Policy: An A1 policy management service Consumer can use this procedure to update an A1 
policy by providing the below parameters: 

- Information about the A1 policy. 

- A1 policy identifier. 

On receiving the request, the A1 policy management service Producer determines whether the A1 policy is available 
in the Near-RT RIC and informs the A1 policy management service Consumer on the outcome of the A1 policy 
update. 

• Query A1 policy status: An A1 policy management service Consumer can use this procedure to query the 
enforcement status of a single A1 policy by providing the A1 policy identifier. The A1 policy management 
service Producer will respond with the enforcement status of the A1 policy. 

• Subscribe A1 policy status: An A1 policy management service Consumer can use this procedure to subscribe 
to status changes of A1 policies by providing either a list of A1 policies or a list of Near-RT RIC identifiers or 
a list of policy type identifiers. i.e. when A1 policies status becomes enforced or not enforced. 

• Query A1 policy status subscription: An A1 policy management service Consumer can use this procedure to 
query an A1 policy status subscription. 
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• Update A1 policy status subscription: An A1 policy management service Consumer can use this procedure 
to update an A1 policy status subscription. 

• Unsubscribe A1 policy status: An A1 policy management service Consumer can use this procedure to 
unsubscribe from status changes of A1 policies. 

• Notify A1 policy status changes: An A1 policy management service Consumer is provided information on 
the status change of an A1 policy (i.e. when status changes from enforced or not enforced). 

• Delete A1 policy: An A1 policy management service Consumer can use this procedure to delete an existing 
A1 policy. The A1 policy management service Producer will respond with the outcome of the A1 policy 
deletion.  

NOTE: In the responses of the above procedures, the A1 policy management service Producer can either use 
stored information that has already been received via the A1 interface (e.g. information on available A1 
policy types), or information directly resulting from an A1 procedure performed due to the R1 procedure 
(e.g. creation of an A1 policy). 

5.3.3 A1 enrichment information related services 

5.3.3.1 Overview 

A1 enrichment information related services enable rApp to register and deregister of EI types of which data it can 
produce as the source for the EI job results delivered over the A1 interface. 

5.3.3.2 A1 enrichment information 

The following procedures are defined: 

• Register EI type: An rApp uses this procedure to register an EI type that it can produce as the source for the 
EI job results delivered over the A1 interface to the A1 enrichment information functions. In the registration 
request, the rApp includes the EI source data type registered in the DME functions. On receiving the request, 
the A1 enrichment information functions can subscribe EI source data from DME functions using the EI 
source data type. In the response, the A1 enrichment information functions inform the rApp on the EI type 
capabilities that it is registered to provide. 

• Deregister EI type: An rApp can use this procedure to deregister EI types that it has previously registered, but 
that it is no longer able to produce. 

5.3.4 A1 ML model management services 

5.3.4.1 Overview 

The availability of AI/ML model training capabilities over A1 is indicated in the AI/ML model training capability 
registration as specified in clause 5.6.6. 

5.4 RAN OAM-related Services 

5.4.1 General  

As described in the Non-RT RIC Architecture specification [3], the RAN OAM-related services produced by the 
SMO/Non-RT RIC framework provide access to OAM functionality that enables the Service Consumer: 

• To obtain information about alarms. 

• To change their acknowledgment status. 

• To obtain performance information related to the network. 

• To obtain the current configuration of the network. 
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• To provision changes of the configuration of the network. 

• To obtain additional information related to the network. 

5.4.2 Network Information service 

5.4.2.1 Overview 

The Network Information service provides to the Service Consumer information related to the network, in particular the 
RAN, that has been aggregated from multiple information sources that the SMO has access to, e.g. configuration, 
topology, network element state, geolocation, inventory, etc. 

5.4.2.2 Queries related to information about cells 

The Network Information service supports various information queries that give the rApps access to information 
aggregated from multiple sources. 

The following procedure is defined: 

• Query cells-related information: This service operation allows to query aggregated information related to 
RAN cells. 

NOTE: How to query the information, and how this relates to the Data management and exposure services, is not 
defined in the present document. 

5.4.3 Fault Management (FM) service 

5.4.3.1 Overview 

The Fault management service allows the Service Consumer to obtain information about alarms. 

The RAN OAM-related functions in the SMO/Non-RT RIC framework produce this service. 

5.4.3.2 Querying alarm information 

The FM service shall allow the Service Consumer to query alarm information. 

The following procedure is defined: 

• Query alarms: This procedure allows the Service Consumer to query the alarm list to obtain the whole list, a 
subset of the alarms in the list, or an individual alarm. The Service Consumer may specify a set of filtering 
criteria to control what is returned as result. 

5.4.3.3 Changing the alarm acknowledgement state 

The FM service shall allow the Service Consumer to change the acknowledgement state of individual alarms (i.e. to 
acknowledge or unacknowledge them). 

The following procedure is defined: 

• Change alarm acknowledgement state: This procedure allows the Service Consumer to change the 
acknowledgement state of an alarm (i.e. to acknowledge or unacknowledge it). 

5.4.4 Performance Management (PM) service 

5.4.4.1 Overview 

The performance management service allows the Service Consumer to access performance information that was 
collected from the network elements by the Service Producer. 
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The RAN OAM-related functions in the SMO/Non-RT RIC framework produce this service. 

5.4.4.2 Querying performance information 

The PM service shall allow to query performance information using a set of filtering criteria. 

The following procedure is defined: 

• Query performance information: This procedure allows to query performance information that has been 
collected from the network elements. The Service Consumer specifies a set of filtering criteria to determine the 
set of information returned. 

NOTE: How to query the information, and how this relates to the Data management and exposure services, is not 
defined in the present document. 

5.4.5 Configuration Management (CM) service 

5.4.5.1 Overview 

In the following, the term "Service Consumer" refers to the role of an rApp that consumes the Configuration 
Management (CM) service. The term "Configuration management service Producer" refers to the role of the logical 
RAN OAM-related functions in the SMO/Non-RT RIC framework producing the CM service. 

The CM service allows the Service Consumer to access configuration information pertaining to the managed entities, as 
obtained by the CM service Producer. The CM service further allows the Service Consumer to request configuration 
changes related to the managed entities. 

NOTE: As a preliminary definition in the context of R1, the term "managed entities" represents (i) the RAN 
nodes and RAN functions managed by the SMO via O1 or M-plane interfaces, and (ii) the group of these 
known as RAN-specific network slice subnets. The exact definition of the term "managed entity" is not 
defined in the present document. 

The following capabilities are provided by the CM service Producer over the R1 interface: 

• Retrieving configuration schemas. 

• Reading configuration data. 

• Writing configuration changes. 

5.4.5.2 Retrieving configuration schemas 

The CM service allows the Service Consumer to retrieve information pertaining to the configuration schemas of one or 
more managed entities. 

The following procedure is defined: 

• Get schemas: A Service Consumer can use this procedure to retrieve configuration schemas for the managed 
entities. The CM service Producer will respond with the requested schemas. The schemas provide information 
about which configuration attributes are supported by the managed entities. 

5.4.5.3 Reading configuration data 

The CM service allows the Service Consumer to read the configuration data, related to one or more managed entities. 

The following procedure is defined: 

• Read Configuration: This procedure enables the Service Consumer to obtain configuration data (including 
the configuration attributes) related to one or more managed entities from the CM service Producer, subject to 
optional filtering criteria. The CM service Producer responds to the Service Consumer by providing the 
requested configuration data or indicates a failure with an appropriate cause. 
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5.4.5.4 Writing configuration changes 

The CM service allows the Service Consumer to write configuration changes, related to one or more managed entities. 

The following procedure is defined: 

• Write Configuration: This procedure enables the Service Consumer to request the CM service Producer for 
writing configuration changes related to one or more managed entities. The CM service Producer responds to 
the Service Consumer with the status of the write operation for the configuration changes requested by the 
Service Consumer or indicates a failure with an appropriate cause. 

5.5 O2-related Services 

5.5.1 General 

As described in the Non-RT RIC Architecture specification [3], the O2-related services produced by the SMO/Non-RT 
RIC framework provide access to O-Cloud management functionality that enables the Service Consumer: 

• To obtain information related to O-Cloud infrastructure management such as: 

- Infrastructure Inventory. 

- Infrastructure Monitoring. 

- Infrastructure Provisioning. 

- Infrastructure Lifecycle Management. 

- Infrastructure Software Management. 

• To obtain information related to O-Cloud deployment management such as: 

- Deployment Inventory. 

- Deployment Monitoring. 

- Deployment Lifecycle Management. 

• To provision changes of the configuration of the O-Cloud. 

• To obtain additional information related to the O-Cloud. 

NOTE: Details about O-Cloud deployment management services, provision of configuration changes, additional 
information related to the O-Cloud is not defined in the present document. 

5.5.2 O2 Infrastructure management service 

5.5.2.1 Overview 

O2 Infrastructure management service allows the Service Consumer to obtain information related to O-Cloud 
infrastructure management services. 

O2 related functions in the SMO/Non-RT RIC framework produce this service as specified in O2IMS [6]. 

5.5.2.2 Query O2-IMS Information 

O2 Infrastructure management service shall support various information queries that give the rApps access to 
information related O-Cloud infrastructure management services. 

The following procedures are defined: 

• Query O2ims_Infrastructure Inventory related information: This service procedure allows to query 
information related to infrastructure resource inventory and event notification service of O-Cloud.  
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• Query O2ims_InfrastructureMonitoring related information: This service procedure allows to query 
information related to telemetry reporting. 

• Query O2ims_InfrastructureProvisioning information: This service procedure allows to query information 
related to O-Cloud provisioning services. 

• Query O2ims_InfrastructureLifecycleManagement information: This service procedure allows to query 
information related to support of procedures for the automation of O-Clouds lifecycle events. 

5.5.3 O2 Deployment management service 

5.5.3.1 Overview 

O2 deployment management service allows the Service Consumer to obtain information related to O-Cloud deployment 
management services. 

O2 related functions in the SMO/Non-RT RIC framework produce this service as specified in O2DMS [7] and 
O2GAP [8]. 

5.5.3.2 Query O2-DMS Information 

O2 deployment management service shall support various information queries that give the rApps access to information 
related O-Cloud deployment management services. 

The following procedures is defined: 

• Query O2dms_ Deployment Monitoring related information: This service procedure allows to query 
information related to telemetry reporting. 

5.6 AI/ML Workflow Services 

5.6.1 General 

As described in the Non-RT RIC Architecture specification [3], the AI/ML workflow services enable: 

• Training of an AI/ML model. 

• Registration of an AI/ML model. 

• Discovery of an AI/ML model. 

• Subscription to change of an AI/ML model. 

• Registration of capability to train an AI/ML model (optional). 

• Query of AI/ML model training capability (optional). 

• Storage of an AI/ML model. 

• Monitoring the performance of a deployed AI/ML model. 

• Retrieving the model location details of an AI/ML model. 

• Requesting the deployment of an AI/ML model. 

• Querying AI/ML model inference capabilities. 

• Requesting inference of an AI/ML model. 
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The AI/ML workflow services include AI/ML model management and exposure services, which are produced by the 
AI/ML workflow functions. An AI/ML model is identified by a model identifier, which includes model name, model 
version and artifact version. Model identifier and model-related information can be registered, discovered and 
de-registered. 

The model identifier can be used by an rApp in the AI/ML workflow procedures. 

The cloud native application developer assigns the model name and the model version as part of an rApp package for 
model onboarding, see clause 6 in OAM architecture [10]. The model name and model version are not changed after 
onboarding or after rApp deployment with the AI/ML model, or after training by an AI/ML model training service 
Producer. If the AI/ML model needs to be upgraded, the cloud native application developer updates the model version, 
and the upgraded model is onboarded as part of a new rApp package. 

The onboarded AI/ML model comes pre-trained, or is specialized during onboarding, and this is reflected in the initial 
value of the artifact version of the AI/ML model. After the registered AI/ML model has been trained by an AI/ML 
model training service Producer, the artifact version is updated. 

AI/ML model Producer refers to an rApp that can register an AI/ML model and provides model-related information. 
When an AI/ML Model has been registered, it can be trained by authorized AI/ML Model Trainers and is available for 
discovery and deployment, by authorized AI/ML Model Consumers. 

NOTE 1: The AI/ML model Producer acting in the run-time process is related to the rApp provided for onboarding, 
with an AI/ML model in the rApp package, by the cloud native application developer acting in the 
design-time process. 

AI/ML model Trainer refers to an rApp that can train an AI/ML model, store a new AI/ML model artifact version, and 
provides training-related information. model training can be initiated via the AI/ML Model training service. Model 
storage and deletion can be initiated via the AI/ML model storage service. 

AI/ML model Consumer refers to an rApp that can discover and request deployment or inference of AI/ML model 
artifact versions of an AI/ML model. AI/ML model discovery allows an AI/ML model Consumer to discover AI/ML 
model identifiers and AI/ML model metadata based on registered AI/ML models and provided selection criteria. AI/ML 
model change notifications allows AI/ML model Consumer to be notified about changes of the subscribed AI/ML 
models. 

NOTE 2: Deployment of an rApp with an AI/ML model, e.g. after AI/ML model discovery, is not specified in the 
present document. 

AI/ML model performance monitoring allows authorized AI/ML model performance monitoring service consumers to 
monitor the performance of deployed AI/ML models and receive periodical or event based performance related 
information. 

AI/ML inference service allows authorized AI/ML model Consumers to request the inference of an AI/ML model. 
AI/ML inference service Producer provides model performance information via the AI/ML model performance 
monitoring service. 

5.6.2 AI/ML model registration service 

5.6.2.1 Overview 

AI/ML model Producers consume this service to register, query, update and delete an AI/ML model registration. 

The AI/ML workflow functions in the SMO/Non-RT RIC framework produce this service. 

5.6.2.2 Registration of AI/ML model 

This set of procedures enable AI/ML model Producer to register, and manage the registration of, an AI/ML model. 

As part of the Register AI/ML model procedure, the AI/ML model Producer provides the producer identifier, model 
identifier and model-related information. 
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The following procedures are defined: 

• Register AI/ML model: An AI/ML model Producer uses this procedure to register an AI/ML model. On 
receiving the request, the AI/ML model management and exposure service Producer determines whether the 
AI/ML model Producer is authorized to register the AI/ML model. In the response, the AI/ML model 
management and exposure service Producer informs the AI/ML model Producer of the AI/ML model 
registration details. 

• Query AI/ML model registration: An AI/ML model Producer can use this procedure to retrieve information 
about model registrations it has previously made. 

• Update AI/ML model registration: An AI/ML model Producer can use this procedure to update an AI/ML 
model registration it has previously made. 

• Deregister AI/ML model: An AI/ML model Producer can use this procedure to deregister an AI/ML model it 
has previously registered. 

5.6.3 AI/ML model storage service 

5.6.3.1 Overview  

AI/ML model storage service Consumers consume this service to store and delete an AI/ML model or the location of 
the AI/ML model. The AI/ML workflow functions in the SMO/Non-RT RIC framework produce this service. 

5.6.3.2 Storage of AI/ML model 

This set of procedures enable AI/ML model storage service Consumer to store and delete the AI/ML models and their 
locations. 

The following procedures are defined: 

• Store AI/ML model: An AI/ML model storage service Consumer uses this procedure to store an AI/ML 
model. On receiving the request, the AI/ML model storage service Producer determines whether the AI/ML 
model storage service Consumer is authorized to store the AI/ML model. In the response, the AI/ML model 
storage service Producer informs the AI/ML model storage service Consumer if the AI/ML model is stored 
and about the location of the stored AI/ML model if stored. 

• Store location of AI/ML model: An AI/ML model storage service Consumer uses this procedure to store the 
location of an AI/ML model. On receiving the request, the AI/ML model storage service Producer determines 
whether the AI/ML model storage service Consumer is authorized to store location of the AI/ML model. In the 
response, the AI/ML model storage service Producer informs the AI/ML model storage service Consumer if 
the location of the AI/ML model is stored. 

• Delete AI/ML model: An AI/ML model storage service Consumer can use this procedure to delete an AI/ML 
model previously stored. On receiving the request, the AI/ML model storage service Producer determines 
whether the AI/ML model storage service Consumer is authorized to delete the AI/ML model. the AI/ML 
model storage service Producer informs the AI/ML model storage service Consumer that the AI/ML model is 
deleted. 

• Delete location of AI/ML model: An AI/ML model storage service Consumer can use this procedure to 
delete the AI/ML model location previously stored. On receiving the request, the AI/ML model storage service 
Producer determines whether the AI/ML model storage service Consumer is authorized to delete the AI/ML 
model file location. In the response, the AI/ML model storage service Producer informs the AI/ML model 
storage service Consumer that the location of the AI/ML model is deleted. 

5.6.4 AI/ML model discovery services 

5.6.4.1 Overview 

AI/ML model Consumers consume this service to discover registered AI/ML Models and their related information. The 
AI/ML workflow functions in the SMO/Non-RT RIC framework produce this service. 
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5.6.4.2 Discovery of AI/ML model 

This procedure enables an AI/ML model Consumer to discover registered AI/ML models and to retrieve information on 
the registered AI/ML models. 

The following procedure is defined: 

• Discover AI/ML model: An AI/ML model Consumer can discover the AI/ML models that are registered 
based on provided selection criteria. For each registered AI/ML model, model identifiers and model metadata 
are provided as a response. The AI/ML model Consumer can only discover AI/ML models that it is authorized 
to access. 

5.6.5 AI/ML model change subscription service 

5.6.5.1 Overview 

AI/ML model Consumers consume this service to subscribe to change notifications for registered AI/ML models and to 
receive notifications about AI/ML model changes. The AI/ML workflow functions in the SMO/Non-RT RIC 
framework produce this service. 

5.6.5.2 Subscribing to AI/ML model changes 

This set of procedures enable AI/ML model Consumer to subscribe to change notifications for registered AI/ML 
models. 

The following procedures are defined: 

• Subscribe AI/ML models changes: An AI/ML model Consumer can use this procedure to subscribe to 
notifications regarding changes related to registered AI/ML models and thereby receive notifications when 
AI/ML models have been registered or deregistered, when information has been updated, and when new model 
versions and/or artifact versions have been stored or deleted. The subscription is created for the Model 
Consumer based on the AI/ML models that it is authorized to access, i.e. the AI/ML model Consumer can only 
subscribe to get notified about model changes of AI/ML models that it is authorized to access. 

• Unsubscribe AI/ML models changes: An AI/ML model Consumer can unsubscribe from notifications 
regarding changes related to registered AI/ML models. 

• Notify AI/ML models changes: The AI/ML model management and exposure service Producer uses this 
procedure to notify a subscribed AI/ML model Consumer about changes related to registered AI/ML models. 

5.6.6 AI/ML model training capability registration service 

5.6.6.1 Overview 

AI/ML model Trainers consume this service to register, query, update and deregister its AI/ML model training 
capability. The AI/ML workflow functions in the SMO/Non-RT RIC framework produce this service. 

AI/ML model training service Producer consumes this service to register its AI/ML model training capability. Register 
AI/ML model training capability is a procedure where an AI/ML model Trainer registers its capability to train AI/ML 
models to the AI/ML model management and exposure service Producer. Deregister AI/ML model training capability is 
a procedure where an AI/ML model Trainer declares the training capability is no longer available. 

5.6.6.2 Registration of AI/ML training capability 

This set of procedures enable AI/ML model Trainer to register, and manage the registration of, its training capabilities. 
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As part of the Register AI/ML model training capability procedure, the AI/ML model Trainer provides the rApp 
identifier and further information about the training capability, it may provide information on, including but not limited 
to, the following: 

• Information on the training platform that can be provided, e.g. framework and library. 

• Information on available training resources. 

The following procedures are defined: 

• Register AI/ML model training capability: An AI/ML model Trainer uses this procedure to register the 
capability to train AI/ML models. On receiving the request, the AI/ML model management and exposure 
service Producer determines whether the AI/ML model Trainer is authorized to register the AI/ML model 
training capability. In the response, the AI/ML model management and exposure service Producer informs the 
AI/ML model Trainer if the AI/ML model training capability is registered. 

• Query AI/ML model training capability: An AI/ML model Trainer uses this procedure to query an AI/ML 
model training capability registration it has previously made. 

• Update AI/ML model training capability: An AI/ML model Trainer uses this procedure to update an AI/ML 
model training capability registration it has previously made. 

• Deregister AI/ML model training capability: An AI/ML model Trainer can use this procedure to deregister 
an AI/ML model training capability that it has previously registered. 

5.6.7 AI/ML Model deployment request service 

This procedure enables an AI/ML model deployment Service Consumer to request the deployment of a registered 
AI/ML model. The AI/ML workflow functions in the SMO/Non-RT RIC framework produce this service. 

The following procedure is defined: 

• Request AI/ML model deployment: An AI/ML model deployment Service Consumer requests the 
deployment of a registered AI/ML model. The model identifier and target deployment location of the 
registered AI/ML model is provided in the request. The AI/ML model deployment Service Consumer can only 
request the deployment of registered AI/ML models that it is authorized to access. The AI/ML model 
deployment Service Consumer is notified of the outcome of the model deployment request. 

5.6.8 AI/ML model training services 

5.6.8.1 Overview 

AI/ML model training service Consumers consume this service to request AI/ML model training, query AI/ML model 
training job status, cancel AI/ML model training, and receive notification about AI/ML model training job status 
change. AI/ML model Trainers or the AI/ML workflow functions in the SMO/Non-RT RIC framework produce this 
service. 

5.6.8.2 AI/ML model training 

This set of procedures enable AI/ML model training service Consumer to request and manage the AI/ML model 
training of an AI/ML model. 

The following procedures are defined: 

• Request AI/ML model training: An AI/ML model training service Consumer uses this procedure to request 
training of an AI/ML model by providing the information for training. The AI/ML training service Producer 
determines whether the AI/ML model training Consumer is authorized to request training of the AI/ML model. 
The AI/ML training service Producer creates the AI/ML model training job and responds to the AI/ML model 
training service Consumer with the training job identifier. 

• Query AI/ML model training job status: An AI/ML model training service Consumer uses this procedure to 
query AI/ML model training job status by providing the training job identifier that it has previously received. 
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• Cancel AI/ML model training: An AI/ML model training service Consumer uses this procedure to request to 
cancel the training of an AI/ML model by providing the training job identifier that it has previously received. 

• Notify AI/ML model training job status change: An AI/ML training service Producer uses this procedure to 
notify an AI/ML model training service Consumer about a status change of an AI/ML model training job. 

5.6.9 AI/ML model performance monitoring service 

5.6.9.1 Overview 

The AI/ML model performance monitoring service is produced by the AI/ML model Consumer rApp. Authorized 
AI/ML model performance Consumers consume this service to subscribe to, and receive, performance information 
related to a deployed AI/ML model. During AI/ML model registration, supported AI/ML model performance related 
information is provided as part of the registration information. 

5.6.9.2 Monitoring the performance of a deployed AI/ML model 

This set of procedures enables the AI/ML model performance monitoring service Consumers to subscribe to, and 
receive, regular performance information related to a deployed AI/ML model. As part of the Subscribe AI/ML model 
performance procedure, the AI/ML model performance monitoring service Consumers provide the AI/ML model 
identifier, information for the AI/ML model performance monitoring, and optionally a notification URI to receive 
regular performance related information of the specified deployed AI/ML model. 

The following procedures are defined: 

• Subscribe AI/ML model performance: AI/ML performance monitoring service Consumers can use this 
procedure to subscribe to specific or all performance related information of a deployed AI/ML model. 
Supported AI/ML model performance related information is provided as part of the AI/ML model registration 
information. In the request, AI/ML model performance monitoring service Consumers can specify whether to 
be periodically notified or only notified in the occurrence of a specific event (e.g. if the performance of a 
deployed AI/ML model drops below a certain threshold). On receiving the subscription request, the AI/ML 
model performance monitoring service Producer creates the subscription and informs the AI/ML model 
performance monitoring service Consumer of the subscription ID. 

• Notify AI/ML model performance: An AI/ML model performance monitoring service Producer can use this 
procedure to notify the AI/ML model performance monitoring service Consumers about performance 
information related to a deployed AI/ML model. 

5.6.10 AI/ML model inference service 

5.6.10.1 Overview 

AI/ML model Consumer consumes this service to query the inference capabilities and initiate the inference of an 
AI/ML model. The AI/ML model Producer or the AI/ML workflow functions in the SMO/Non-RT RIC framework 
produce this service. 

5.6.10.2 Inference of AI/ML model 

The below set of procedures enable AI/ML model Consumer to query inference capabilities and request inference of an 
AI/ML model. 

The following procedures are defined: 

• Query AI/ML model inference capabilities: An AI/ML model Consumer uses this procedure to retrieve the 
inference capability information such as model identifier, input data and output data. On receiving the request, 
the AI/ML inference service Producer determines whether the AI/ML model Consumer is authorized to 
retrieve the inference capability information. In the response, the AI/ML inference service Producer informs 
the AI/ML model Consumer regarding the AI/ML model inference capability information. 
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• Request AI/ML model inference: An AI/ML model Consumer uses this procedure to request inference for an 
AI/ML model by providing the model identifier and input data. On receiving the request, the AI/ML inference 
service Producer determines whether the AI/ML model Consumer is authorized to request the inference of the 
AI/ML model. In the response, the AI/ML inference service Producer informs the AI/ML model Consumer of 
the model inference job identifier. 

• Cancel AI/ML model inference: An AI/ML model Consumer uses this procedure to request to cancel the 
inference by providing the inference job identifier that it has previously received. 

5.6.11 AI/ML model training capability query services 

5.6.11.1 Overview 

The AI/ML model training capability query service allows the Service Consumers to query all the available registered 
AI/ML model training capability. The AI/ML workflow functions in the SMO/Non-RT RIC framework produce this 
service. 

5.6.11.2 Query of AI/ML model training capability 

This procedure enables a Service Consumer to query registered AI/ML model training capability. 

The following procedure is defined:  

• Query AI/ML model training capability: A Service Consumer uses this procedure to retrieve the registered 
AI/ML model training capability information based on provided selection criteria. The Service Consumer can 
only query the AI/ML model training capability information of the AI/ML models that it is authorized to 
access. In the response, the Service Producer informs the Service Consumer AI/ML model Trainer rAppIds 
and the registered AI/ML model training capability information. 

6 R1 Interface Protocol Structure 
"R1TP" [5] defines the R1 transport protocol stack. 
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Annex A (informative): 
Change history 

Date Version Information about changes 

2024.03.15 11.00 Published final version by updating the data subscription and data request, deprecating 
Heartbeat service. 

2024.11.21 10.00 

Published as final version by adding the A1 ML model management services, procedure 
to query of AI/Ml model training capabilities , procedure to retrieve the status of the data 
request and data subscription and updated the existing procedures for service 
registration and authorization service. 

2024.07.11 09.00 
Published final version by adding production capability related to DME type, added 
AI/ML model inference service, updated query procedure for subscription data and 
updated subscription procedures for SME. 

2024.03.18 08.00 Published final version by adding AI/ML performance monitoring procedures and 
aligning the terms Producer and Consumer. 

2023.11.20 07.00 Published final version by adding the AI/ML related service procedures and updated the 
data types to DME types and added the data streaming service in DME service. 

2023.07.27 06.00 Published as Final version 06.00. 
2023.03.24 05.00 Published as Final version 05.00. 
2022.11.18 04.00 Published as Final version 04.00. 
2022.07.27 03.00 Published as Final version 03.00. 
2022.03.31 02.00 Published as Final version 02.00. 
2021.11.23 01.00 Published as Final version 01.00. 
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History 

Version Date Status 

V11.0.0 February 2026 Publication 
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