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This document concerns the API Component Suite for Intent Management and defines the set of operations that should be offered in manage intent and intent-driven interactions in a consistent manner.
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This guide describes the requirements for a new intent interface that has usage potential throughout the Autonomous Networks Reference Architecture (IG1251).  This guide is primarily focused on capturing the requirements from the collaboration projects interested in consuming and developing this intent API in a format that can then be consumed by the experts in the API Project team so that it may progress to a Stage 3 Level API specification in the TM Forum Open API program.
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First, some brief context.  What is an Intent?  TM Forum defines it as follows:

“Intent is the formal specification of all expectations including requirements, goals, and constraints given to a technical system”

IG1230 AN Technical Architecture (TM Forum, 2020)



So Intent is saying what you expect, what you want and NOT how to do it, or even base some subtle hints at maybe how best it might be done.   Just the “what”!  This ‘what’ is referred to as the expression of the intent and part as an entity you can think of an Intent as a grammar or syntax to express your expectations.



Intent is about communication.  Between multiple parties. The Owner and the Handler.  Both Humans and Machines can play these roles. For the purposes of this API, consider the owner and handler party roles as being only Machines i.e., autonomous systems i.e., the right hand side of Figure 1‑1.
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Intent is about setting expectations and goals. The concept of intent has recently shifted from a policy-centered view to one more focused on operational goals. This is also the direction taken by the TM Forum as part of the Autonomous Networks collaboration project. Intents are communicated between parties or systems. Intent expressions are the communication mechanism, and this mechanism works both between humans and machines and between machines and other machines (by 'machine' here we mean an autonomous system). Communication between machines and machines is important because this is where most of the intents will be generated in an Autonomous Network. 



The theory of intent has been developed some time ago, but the practical side of intent requires that we can apply the concept to everyday telco operations. Unfortunately, today's telco operations are essentially manual. The high-level strategies of the CSPs, their business priorities, etc. are only captured in documents and understood in the "heads" of the management team and then passed on to the human operations team. Decision-making is done exclusively by humans. 



However, there are areas of automation that are driven by policies that in turn drive top-down decision-making. When policies do not match unexpected real-world situations, humans must step in to fill the gap and manage the unexpected. Human operations teams make the decisions that streamline these brittle processes, as shown in middle part of Figure 1-2.   ( Note that it is not only unplanned and unexpected situations that arise, but also deliberate variations and the automation systems must accommodate these variations in a non-brittle way by understanding that these variations are intentional.)



Autonomous operations go far beyond automation to change the nature of operations and give much more autonomy to the machines themselves using the intent-driven approach. Strategic intents and behavioral intents drive closed-loop processes in which humans are no longer just "in the loop" but "on the loop," meaning they are no longer just a manual step in the process but now oversee the steps taken by the machine. The big difference in terms of autonomous operations is that intent decouples the "what" from the "how," giving systems and networks that use AI the freedom to find better solutions that humans would not normally find. An intent-driven approach fundamentally enables autonomy, which means operations are faster, better, more consistent, and smarter.
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The technical architecture shows how different autonomous domains can be built up to assemble the overall autonomous network and the Intent API is a key part of making this integration fabric of autonomous systems work together.  The intent management function that ‘houses’ the Intent API endpoints.



As outlined in the TM Forum’s Autonomous Networks Reference Architecture (IG1251), the need for intent-driven interfaces that can be used at all operational layers is imperative to achieve the decoupled and autonomous functional blocks, termed autonomous domains. This guide describes the requirements for an Intent Management API suite that fully implements the unified intent modelling and allows for dialogue or conversational level interactions using intents.
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This component suite identifies the operations that provide the functionality to allow Communications Service Providers to manage intents and to have interactions and dialogs using Intents.





IG1253C Intent Life Cycle Management and Interface describes the lifecycle management and interfaces required to manage intents in terms of mechanism and sequence flows.  This guide provides a more generalized statement of the requirements for such interfaces. IG1253C also outlines the scope of the component suite described in this guide.



The concepts of intent and intent-driven operations are more thoroughly covered in IG1253 Intent in Autonomous Networks. Intents are defined as knowledge objects. As such they have a defined life cycle that needs to be actively managed. Intent management functions implement this management task. This process involves communication between intent management function to exchange intents and intent reports. This interface allows sending the intent, reporting on handling success, modify the intent and ultimately removing the intent. Optionally the interface allows collaborative prioritization of solutions for fulfilling the intent. It also allows a feasibility investigation if an intent can be fulfilled and a negotiation about what level of requirements and constraints would be acceptable.
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The main capabilities for the API are:

· Setting the intent by the intent owner 

· Reporting on intent by the intent handler 

· Negotiating an intent between the Owner and the Handler
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Currently, the team plans to develop a JSON format for the API with a JSON-LD approach for the intent expression.
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This simplified model above  has been discussed with SID (Frameworx) team and is being progressed with that team in parallel with the API development work.
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This section describes the functions that are needed to manage intent in an intent-based system.



As described in the introduction, the intent objects have their own life cycle which is managed by the intent owner and the intent handler: the intent owner that will create the intent object and its expectations (requirements, goals and constraints) and the intent handler which will consider the expectations of the intent and adapt them to the specific domain and infrastructure it is responsible for.  The intent handler is also responsible for keeping the intent owner updated of the status of the intent via the intent reports.
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The Intent API suite includes functions are organized into the following areas: 

· Setting the Intent 

· Reporting on Intent

· Negotiating an Intent

· Profile Handling



These areas are discussed below, with the exception of those marked TBA which will be addressed in future revisions of this work.
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The Intent Setting functional area includes all activities needed from the intent owner to manage the intents which are needed from the intent handler.  This includes full lifecycle support for all intent objects and contained elements such as expectation and context.  There are three main areas:

· Managing Intents: functions to create, modify or delete intent and to retrieve intent objects information 

· Managing Expectations: expectations can be added, updated or removed from existing intent objects and information regarding specific expectations can be retrieved from the system

· Managing Contexts: context can be added, updated or removed from existing intent or expectation objects and information regarding specific context can be retrieved from the system



Using variables as the expectation targets

An important requirement when setting the intent expectation will be to use variables in the intent definition.  



Expectation target properties refer to the resources the requirement, goal or constraint is about and in many practical cases the exact resource instance to be used is a choice of the intent handler.  This means the targeted instance cannot be known by the intent owner when formulating the intent. The intent owner would use variables as placeholders instead.
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Intent reports are created and sent to the intent owner according to reporting criteria specified in reporting expectation by the intent owner. This means the intent owner can configure within the intent when and under which conditions is wants to be informed by the handler with an intent report. Typically reports are sent at major events in the intent life-cycle, such as acceptance of the intent or a modification, violation of the intent, success of fulfilling an intent, etc. Furthermore, the intent owner can configure reporting to send regular reports. This means reporting is a ‘push’ mechanism from the intent handler to the intent owner according to criteria set by the owner. As the intent reporting conditions are specified within the intent as additional expectation, the intent owner can change the reporting for the intent by updating it.



Target properties, which were defined with placeholders in the intent, would be substituted by references to the resource individuals that were chosen to instantiate the requirements, as soon as the handler has determined this information
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Intent negotiation refers to communication between the intent owner and handler regarding the feasibility of requirements or preference of solution and action outcomes. The intent API defines a set of optional procedures to provide these capabilities.
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The intent manager capability profile refers to an intent manager registry service. This service acts as an inventory of all available intent management function. Intent managers announce their capabilities and responsibilities through this service making them discoverable by other intent managers. This mechanism allows to determine what intents can be used and what requirement details they can contain. The intent registry service and its related interface procedures are described in IG1253D.
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Many stakeholders, both inside and outside of CSP, are potential Intent Owner roles. These stakeholders or actors could be, for example, a customer passing their customer intents to the CSP. A regulator may express constraints as intents to all CSPs, and again they would be taking the role of an Intent owner. Whether the regulator is a person, or a system doesn’t change the fact that the role they are playing is that of an intent owner. 





Other concrete roles could include the following, but the list is endless.

· Business Manager

· ML Engineer/Data Scientist

· Engineering/Operations




With this in mind, we will use the roles of Owner and Handler to describe the actors’ involvement in the use case.



		UC # 

		User Stories

		Comments



		UC.1

		As an Intent Owner, I want to set (express) my expectations as part of an intent request

(So That) Without the need to express how those expectations are to be met or how the outcome is to be reported on.

		Create a new intent



		UC.2

		As an Intent Owner I want to modify my expectations as part of intent request

		



		UC.2

		As an Intent Owner I want to be able to remove my intent expectations

		



		

		

		



		

		As an Intent Owner I need to be able to uniquely identify each Intent and associated Intent Reports for that Intent

		



		

		As an Intent Handler I need to report to the Intent Owner
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Figure 2‑2 shows how the Intent-driven Autonomous Networks for Smart Mobility (IDAN4SM) catalyst leverages the conceptual AN framework for its smart mobility use cases. The catalyst CSP champions wanted to apply autonomous network techniques and principles to the problem space of toll road operations/transportation. This approach of Intent-driven management and operations where customer requirements are expressed as expectations (i.e., ask for what you expect to happen as an outcome, do not mandate how the outcome is achieved). The underlying systems and network will work out the how and will adapt to changing customer needs, environmental conditions, etc. By specifying customers intent (categorized by TM Forum as a business intent) we wish to decompose these into service intents and resource intents in the lower operational layers.






Each autonomous domain of the overall system architecture leverages an intent approach and this, in turn, changes the focus to each system to more self-contained, self-centered systems that focus on their respective closed loops.
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		Toll Road Operator (TRO) Vantage Point

		Communications Service Provider (CSP) Vantage Point



		

		User perspective                          (Road User → TRO)

		TRO Business perspective

		CSP Customer perspective                 (TRO→ CSP)

		ICT service perspective  (CSP)

		ICT resource perspective                                 (CSP)  (domain-centric)



		Requirements

		 - travel from source to destination as quickly, comfortably, and safely as possible     

- Frictionless use of  toll roads, simple one-time setup,  cashless, secure payment, no human contact needed, email receipt if required

		- Safely optimize traffic speed, flow, and density through the toll road infrastructure - Maximize revenue whilst observing safety and customer  user experience  

		- Provide targeted connectivity solution to enable V2X communications over the toll road infrastructure    

 -Provide dynamic and scalable service based on road traffic patterns 

		- Provide resilient connectivity solution to enable V2X communications  

 - Provide dynamic service scaling capability based on road traffic  patterns 

		- Provide resilient connectivity solution to enable V2X communications   



		Metrics

		- Account setup time  

- Account setup success rate   

- Average toll road journey time 

- Average toll price- Customer satisfaction 

- #Customer complaints

		*Metrics   (per road, or lane)    - Average traffic speed  

- Average traffic density   

- Toll road revenue 

- Toll road traffic incident rate (per 1M km)     

- #Staff 

		 - V2X Service Creation Time  

- V2X Service Accessibility    

 - V2X Service Reliability

- V2X Service Latency

		 - V2X bearer Accessibility    - V2X bearer Reliability  

- V2X bearer Service Latency  - Positioning Accuracy

		Metrics per RAN/Core/Transport

(not included as too detailed for this whitepaper scope)



		Business Capabilities

		- Single touch data entry onboarding 

 - Zero touch  transactions  - E-receipt 

- Self service support 

		Customer authentication, authorization ,   Customer information management,    Customer interaction management, Customer lifecycle management, Customer loyalty management, Partner management     Asset lifecycle management   Product lifecycle management  

		Customer authentication & authorization, Customer information management   , Customer interaction management, Customer lifecycle management, Customer loyalty management, Partner management, Asset lifecycle management, Product lifecycle management 

		- Order management     - Partner management   - SLA management    - Trouble & Incident management

		- Resource activation  - Network performance management    - Network compliance management - Network risk management - Network allocation management
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The different stakeholders that participate in the V2x use cases (e.g., speed harmonization), may translate both their business needs and technical needs to a chain of Intents.  Figure 2‑3 shows a typical chain of such Intents and their inter-dependencies. Each one of the roles: the Road user, the Toll Road Operator, the V2X operator, and the Digital Services Provider, may have both business Intents and Technical Intents. In some cases, the technical Intents may have multiple levels (e.g., a service intent and a slice intent). This is not necessarily a linear chain. For example, the technical service intent of the V2X operator may be derived from both its business intent and from the technical service intent of its consumer the TRO.  
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When looking at the details of the Intents at the level of specific targets we can see how these are being elaborated as we traverse across the Intent chains. The general concepts of business agility, safety,   excellence in customer experience and being environment friendly are realized by more specific technical terms, such as latency, speed, availability of communication and throughput. 



Figure 2‑4 contains an overview of the eight intent examples showing text of the different expectations or objectives. This remaining of this section describes the specific requirements expressed as multiple independent intents. These Intent Expressions are names per stakeholder and listed as bulleted expectations in the following sub-sections.
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· Predictable Driving Time

· Upfront estimate of ETA

· “No surprises”

· Known the trip in advance 

· (Infra Reliability supports this)

· Low Price

· Short driving time (per road)

· No Incidents

[bookmark: _Toc89704045][bookmark: _Toc89759153]TRO Business Intent
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· High Toll Revenues

· + service centers revenues (more than just Toll charge)

· Good Customer Experience

· Coordinated driving automation penetration rate

· Low Incident Rate

[bookmark: _Toc89704046][bookmark: _Toc89759154]TRO Traffic Intent

· Traffic density Experience

· Avg Vehicle speed

· Optimized Traffic flow (per point)

· Low Incident Rate

· Cooperative driving automation penetration rate

[bookmark: _Toc89704047][bookmark: _Toc89759155]V2X/TMS Business Intent

· Growing usage

· Time to Market for new V2X services

[bookmark: _Toc89704048][bookmark: _Toc89759156]V2X Operations Intent

· Operations Reliability

· Short time for onboarding new V2X services

· V2X availability (E2E)

· V2x latency (E2E)
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· Stable income

· Good Customer Experience

· Time to Market for new V2X Comm services

· High reliability

· Minimize risks

[bookmark: _Toc89704050][bookmark: _Toc89759158]CSP V2X Comm Intent



· V2X Comm availability

· V2x Comm latency

· Time to Deliver

· Data speeds

· Security

[bookmark: _Toc89704051][bookmark: _Toc89759159]CSP Network Slice Intent

· Slice reliability

· Slice latency

· Time to Deliver





 Network Slice Intent Examples

The following 3 example individual service intents describe the requirements for network slices in 3 discrete scenarios.



Example #1 – Throughput assuming a minimal volume 

1. RAN UE Throughput (or total upstream throughput) > X if Slice Volume > Y (to ensure at least a minimal level of activity)

 

Example #2 – Guaranteed # of supported users for different busy time levels

1. #Registered Subscribers of Network Slice Instance > X during week days

2. #Registered Subscribers of Network Slice Instance > y during Weekends

3. #Registered Subscribers of Network Slice Instance > 150% avg # of registered subscribers on week days

 

Example #3 – Latency for Urban /Rural areas

1. E2E Latency – Low Capacity Area (Latency < X), 

2. E2E Latency – High Capacity Area (Latency < Y)

These E2E Latencies can be automated a bit by calculating distances (density) automatically.






[bookmark: _Toc86847387][bookmark: _Toc86910125][bookmark: _Toc89704052][bookmark: _Toc89759160][bookmark: _Toc94625322]Functions
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Pre-condition:  An intent service instance with the same id does not exist 



Post-condition: 

· An intent instance has been created and is captured in the intent instance inventory of the domain.  

· A response with intent id is returned

· Aside: An intent report is sent to the owner are only sent if this event is expliclty listed in the reporting expectation.

 

Depending on the intent and sometimes the details of a particular intent creation request, the acceptance or rejection of the intent will be immediately returned. In other cases, the immediate response will simply be that the intent has been received.



Error: If the intent is immediately rejected a rejection reason will be returned.   Possible reasons include:

· Unsupported expectations: The intent contains expectation classes the intent handler does not support. 

· Unsupported information model in expectation: For example, a KPI from an unsupported metrics model is used within a known expectation object. 

· Out of scope: The intent defines details that are not in the domain scope of the intent handler.



Warning: The intent handler can accept the intent but raise a warning if needed.   Possible reasons include:

· Unsupported Context: The intent uses a context class the intent handler does not support and has not implemented.

· Unsupported information model in context

[bookmark: _Toc25310569][bookmark: _Toc86847389][bookmark: _Toc86910127][bookmark: _Toc89704054][bookmark: _Toc89759162][bookmark: _Toc94625324]Modify existing intent 

Pre-condition:  An intent instance exists (i.e., the Intent ID must be a valid ID that exists)



Post-condition: 

· Intent instance has been modified and updates captured in the intent instance inventory of the domain. 

· Aside: An intent report is sent to the owner are only sent if this event is expliclty listed in the reporting expectation.

 

Depending on the intent and sometimes the details of a particular intent update request, the acceptance or rejection of the intent update will be immediately returned. In other cases, the immediate response will simply be that the intent update has been received.



Error: If the intent is immediately rejected an update rejection reason will be returned, and the intent instance will be unchanged.  Same errors and warning are expected as in 3.1
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Pre-condition:  An intent instance exists 



Post-condition:

· The intent is removed.  

· An intent report is sent to the owner 



Depending on the intent and sometimes the details of a particular intent removal request, the removal of the intent instance and its removal from the intent instance inventory of the domain could be immediate. In other cases, the immediate response will simply be that the intent removal has been received.

 

Error: 
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Pre-condition:  Intent does exist



Post Condition:  The Intent and all its components (expectations and context) are returned



Error: Request for non-existing intent or attributes will return an error



Note: Intents are immutable by the receiver. This means that a retrieval will always return exactly the same content. An intent owner should  not have the need to read back its own intents as nothing can have changed. Reading intent is provided for completeness  - and can be used , for example, where a third party (not owner or handler of this intent) wants to read an intent.
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Pre-condition:  A condition occurs the triggers a notification, such as:

· Identification of a notifiable expectation violation which requires a new Intent Report 

· Identification of a situation which requires a Judge/Preference dialogue

· Status change on an Intent object 

· IntentReception: A new intent was received from the intent owner. 

· IntentRejection: The intent was rejected.

· IntentAcceptedCompliant: The intent got accepted and the system state is immediately compliant.

· IntentAcceptedDegraded: The intent got accepted, but it is initially degraded.

· StateComplies: The system state changes from being degraded to compliant

· StateDegrades: The system state changes from being compliant to degraded

· IntentRemoval: The intent owner has ordered a removal of the intent

· handlingEnded: The intent handler has finished all tasks associated with the removal of the intent

· UpdateReception: An update for the intent was received

· UpdateRejection: The update was rejected and the intent handler continues with the previous version of the intent

· UpdateAccepted: The update was accepted and the intent handler proceeds to replacing the intent content

· UpdateFinished: The intent handler has finised executing an successful update



Post-condition: 

A notification is generated providing details an Intent Report and sent to the registered callback.



Error: If the callback id is not set an error will be generated.



Note: - The list of reporting events can be extended in the future by intent extension models (in the Intent Ontology model). This way events specific to use cases and domains can be supported as needed.



[bookmark: _Toc86910142][bookmark: _Toc89704069][bookmark: _Toc89759177][bookmark: _Toc94625328]Judge Intent Notification (Escalation / Request for Approval)

This is a notification sent from handler to owner.

Pre-Condition: 

· The intent handler has determined multiple potential actions and cannot decide which is better.

· A condition occurs and the intent handler is not able to decide what is better.



Post-condition:  

· Each intent report represents the expected outcome of an action the intent handler can do

· One or more intent reports are sent to the registered call back for the intent owner to review and decide

· Each intent report has a unique identifier which will be used by the Intent owner to respond with its preference

Error: If the callback id is not set an error will be generated.

In the case of ‘late’ owner responses a timeout error make be used. This response timeout may be communicated in the judge request.
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Pre-condition:  

· A Judge request has been sent to the Intent Owner 

· The intent report(s) have unique identifiers that can be used by the owner to reply to the intent handler

Post condition: 

· The intent handler will perform some adjustments following the recommendation of the intent owner 

Error: 
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Pre-condition:  The intent wants to explore if a particular intent is possible for an intent handler 



Post condition: The intent report is sent informing the owner whether the intent is possible or not 

Error: 
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Pre-condition:  

Post condition: 

Error: 
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Pre-condition:  the intent owner wants to explore the “best” value that can be achieved for a specific expectation

Post condition: 

Error: 
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Pre-condition:  the intent handler response to a “best” request from the owner

Post condition: 

Error: 
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		Requirement

		Function



		Intent



		Create new Intent

Modify existing Intent

Remove Intent

Retrieve Intent



		Intent Report

		Intent Report event



		Negotiation

		Judge Intent Notification (Escalation / Request for Approval)

Preference Intent (Approve / Answer escalation)

Probe Intent 

Remove probe Intent 

Best Intent 

Propose Intent 



		Intent Manager Capability Profile

		FFS
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The following diagrams are not exhaustive and are examples only. 
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{api_root} = https://...../intentManagement/v4



		Function Name

		Already Defined?

		Candidate for Common API?

		API Operation and Notification Mapping

		Comment and Constraints



		Set Intent

Retrieve intent

Intent Report Event

Remove Intent

		N

		NA

		· POST    {api_root}/intent

GET    {api_root}/intent/{id}

GET    {api_root}/intent/{id}

DELETE    {api_root}/intent/{id}

		…



		Judge Intent Notification 

Preference Intent 

		N

		NA

		POST    {api_root}/intent/{id}



PUT    {api_root}/intentReport/{id}



		Owner calls Handler!



		Probe Intent

Best Intent

Propose Intent

		N

		NA

		POST    {api_root}/intent/probe=true

POST    {api_root}/intent/?best=true

POST    {api_root}/intent/

		



Owner calls Handler!



		Intent Manager Capability Profile

		N

		NA

		FFS
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		API Name

		Notifications



		Intent API

		· IntentReception: A new intent was received from the intent owner. 

· IntentRejection: The intent was rejected.

· IntentAcceptedCompliant: The intent got accepted and the system state is immediately compliant.

· IntentAcceptedDegraded: The intent got accepted, but it is initially degraded.

· StateComplies: The system state changes from being degraded to compliant

· StateDegrades: The system state changes from being compliant to degraded

· IntentRemoval: The intent owner has ordered a removal of the intent

· handlingEnded: The intent handler has finished all tasks associated with the removal of the intent

· UpdateReception: An update for the intent was received

· UpdateRejection: The update was rejected and the intent handler continues with the previous version of the intent

· UpdateAccepted: The update was accepted and the intent handler proceeds to replacing the intent content

UpdateFinished: The intent handler has finished executing a successful update



		IntentReport API

		



		Negotiate Intent

		Judge



Probe



Best



		Intent Profile
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No need to define any new API for this version of the API Component 
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@startuml

title "[Create an intent]"

actor "Intent Management \n<<Owner>>" as O

participant "Intent Management \n<<Handler>>" as H

participant "CL Management" as CL

Collections "Target" as T

O -> H: Request to create an intent instance 

H -> H: Create intent object

H -> O: Response on intent creation \n (success/failure)

alt status is OperationSucceeded 

H -> H: Translate intent expectations  \n into service or network actions

H -> CL: Required Actions (Config)

activate CL

loop for all requirements

   CL -> T: Evaluate requirement

   CL -> T: Adjust to fulfil the requirement

   T -> CL: ok/nok

end

deactivate CL

alt status is Intent Accepted 

H -> H: Set intent status \n (compliant/degraded)

H -> O:Notify status change

else status is Intent Rejected

H -> H: Set intent status \n (finalizing)

H -> O:Notify status change

loop for all requirements

   CL -> T: Rollback all changes

end

H -> H: Delete intent object

H -> O: Notify intent rejection \n Provide reasons and options

 

end

end

hide footbox

@enduml
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@startuml

title "[Modify an intent]"

actor "Intent Management \n<<Owner>>" as O

participant "Intent Management \n<<Handler>>" as H

participant "CL Management" as CL

Collections "Target" as T

O -> H: Request to modify an intent instance 

H -> H: Set intent status to \nupdate received

H -> O: Response on intent update \n(success/failure)

alt status is OperationSucceeded 

H -> H: Translate new/updated intent expectations  \ninto service or network actions

H -> CL: Required Actions (Config)

activate CL

loop for all requirements

   CL -> T: Evaluate requirement

   CL -> T: Adjust to fulfil the requirement

   T -> CL: ok/nok

end

deactivate CL

alt status is Intent Accepted 

H -> H: Set intent status \n (compliant/degraded)

  H -> O:Notify status change

else status is Intent Rejected

H -> H: Set intent update status \n (No update)

H -> O:Notify status change

loop for all requirements

   CL -> T: Rollback all changes

end

H -> O: Notify intent rejection \n Provide reasons and options

 

end

end

hide footbox

@enduml
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@startuml

title "[Remove an intent]"

actor "Intent Management \n<<Owner>>" as O

participant "Intent Management \n<<Handler>>" as H

participant "CL Management" as CL

Collections "Target" as T

O -> H: Request to delete an intent instance 

H -> H: Set intent status to finalizing 

H -> O: Response on intent removal \n(success/failure)

alt status is OperationSucceeded 

H -> CL: Remove Actions (Config)

activate CL

loop for all requirements

   CL -> T: Remove target entity if needed

end

deactivate CL

H -> H: Delete intent object

H -> O: Notify intent removal

end

hide footbox

@enduml
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@startuml

title "[Judge / Preference Interaction]"

actor "<<Intent Owner>>" as O

box "Intent Management Function" #transparent

participant "Message Queue" as M

participant "<<Intent Handler>>" as H

end box

participant "CL Management" as CL

Collections "Target" as T

H -> M: Judge 

M -> O: Notification 

O -> H: Preferences 

H -> CL: Required Actions \naccording to preferences

CL -> T: Adjust 

hide footbox

@enduml
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@startuml

title "[Probe Interaction]"

actor "<<Intent Owner>>" as O

box "Intent Management Function" #transparent

participant "Message Queue" as M

participant "<<Intent Handler>>" as H

end box

participant "CL Management" as CL

Collections "Target" as T

O -> H: Probe 

H -> M: Probe received

M -> O: Notification 

H -> H: Translate intent expectations  \n into service or network actions

H -> CL: Enquire about requirements 

activate CL

loop for all requirements

   CL -> T: Evaluate requirement

   T -> CL: ok/nok

end

CL -> H: Provide feedback

deactivate CL

H -> M: Provide Intent Report\n for Probe

M -> O: Notification 

hide footbox

@enduml
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@startuml

title "[Best Interaction]"

actor "<<Intent Owner>>" as O

box "Intent Management Function" #transparent

participant "Message Queue" as M

participant "<<Intent Handler>>" as H

end box

participant "CL Management" as CL

Collections "Target" as T

O -> H: Best 

H -> M: Best received

M -> O: Notification 

H -> H: Translate intent expectations  \n into service or network actions

H -> CL: Enquire about requirements 

activate CL

loop for all requirements

   CL -> T: Evaluate requirement

   T -> CL: ok/nok

end

CL -> H: Provide feedback

deactivate CL

H -> M: Propose Intent Report\n for Best

M -> O: Notification 

hide footbox

@enduml
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Where Intent fits in Autonomous Network?


0    1 2 3 4       5


P/S


P/S


P/S


P/S


P/S


Control Loop Management


<<Intent Owner>>


Awareness Analysis Execution


Intent
Expectations / Requirements


Experience
SLA compliance


Decision-


making


Control


Loop


(AADE)


Intent Management   <<Intent Handler>>


Sourced from Autonomous Networks Guides


(IG1218, IG1230, IG1251) TM Forum







AN Reference


Architecture







Architectural Principles


01: Decoupled 
operations layers 


for operational 
flexibility


02: Intent-driven, 
open 


interfaces


03: Closed Loop 
Automation


04: Endogenous 
Intelligence


05: Single-Domain 
Autonomous


06: Cross-Domain 
Collaboration


07: Supports 
interactions between 


Autonomous 
Domains of different 
Autonomy Levels


Intent Control
Loop


Knowledge 
& Intelligence


Autonomous 
Domain


AN Level


AN Reference 
Architecture


Autonomy







© 2022 TM Forum | 8
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AUTONOMOUS NETWORKS REFERENCE ARCHITECTURE (IG1251)
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AUTONOMOUS NETWORKS REFERENCE ARCHITECTURE (IG1251)
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AUTONOMOUS NETWORKS REFERENCE ARCHITECTURE (IG1251)
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AUTONOMOUS NETWORKS REFERENCE ARCHITECTURE (IG1251)
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AN is assembled from Autonomous Domains
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A SINGLE INTENT INTERFACE SPECIFICATION USED THROUGHOUT
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JSON


Turtle


JSON


-LD
http://<stable> 


URL


1. Express Intent


• Expectation


• Context


3. Negotiate Intent
• “overloaded” CRUD approach


• Not using TaskResource approach


• For “JUDGE, PROBE, BEST” etc


2.Report on Intent


• IntentReport


OperationsFormat Network 


Endpoint


Intent 


Management 


API


TMF921


TM FORUM INTENT API


http://tmforum.org/intent/v4/intent/123


Asynchronous Request-Reply pattern


STANDARDIZED “Restful” “Straightforward”“Terse Grammar”
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What is Intent?
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From user perspective it expresses what a system is expected 


to achieve


It includes all the system needs to know, including goals, 


requirements, constraints, …


It needs formal modelling and common semantics to be 


understandable to the system


It is not only used on the human-machine interface, but in 


internal goal-setting between of sub-systems


Natural language and other domain-specific languages can be 


used but it requires local interpretation and translation into the 


common intent model.


Has its life cycle actively managed by the intent 


owner/creator/sender through the intent API


Intent is the formal 


specification of all 


expectations including 


requirements, goals, 


and constraints given to 


a technical system


WHAT IS INTENT?







How to operate with 
Intent?
Architectural Considerations
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INTENT STANDARDIZATION IN THE AUTONOMOUS NETWORKS PROJECT


@prefix imm:  https://tmforum.org/2020/07/intent/ 


@prefix tel:  http://sdo1.org/TelecomConcepts/ 


@prefix met:  http://sdo1.org/metrics/version2/


@prefix sli:  http://sdo2.org/2021/03/SliceIntent/


@prefix slk:  http://sdo2.org/2019/SliceKPI/


@prefix slm:  http://sdo3.org/v1.1/SliceManagment/


@prefix tim:  http://sdo4.org/time/


@prefix geo:  http://sdo4.org/geography/


@prefix cat:  http://operator.com/Catalog/


@prefix ope:  http://operator.com/Inventory/


ope:ExampleIntent2021031100002


a imm:Intent ;


imm:hasExpectation


[ a imm:DeliveryExpectation ;


imm:target _:function ;


imm:params [ cat:amf ]


] , 


[ a imm:DeliveryExpectation ;


imm:target _:slice ;


imm:params [ cat:SliceTypeA ]


] ,


[ a imm:MinMetricExpectation ;


imm:target _:function ;


imm:params [ tel:subscribers 1000 ;


met:availablility 99.9 ]


] ,
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reusable
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HOW TO OPERATE WITH INTENT?


Based on: Stuart J. Russel, Peter Norvig 2003: “Artificial Intelligence, A Modern Approach“ (2013)
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It is the receiver of intent


It is responsible for a clearly defined operational domain


It measures the state of the domain it operates to compare if 


intent is met


It decides on corrective actions


It acts through conventional interfaces:


configure, set-up, deployment, ...


It acts through additional intent sent to other intent managers


It reports the intent fulfillment status back to the origin of the 


intent


OPERATION WITH INTENT: The Intent Management Function


intent report


actionupdate report intent


ActuationDecisionKnowledge


Intent Management Function
The basic building block of intent-based operation


Intent Interface


Other (not intent based) Interfaces
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OPERATION WITH INTENT


intent report


actionupdate report intent


ActuationDecisionKnowledge


Intent Management Function
The basic building block of intent-based operation


Intent Interface


Other (not intent based) Interfaces


Business Intent Manager


Service Intent Manager


Business Portal


Operations Portal


Business
Operations


Customer Portal


Service
Operation


Resource
Operations


Contract and Order
Management


ADn Intent ManagerAD1 Intent Manager AD2 Intent Manager


Intent managers specific to operation sub-domains







Interface and Life 
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Defining a polymorphic API







© 2022 TM Forum | 26


ROLES OF INTENT MANAGERS:


Intent Owner: has created the intent and is responsible for managing its life-cycle


Intent Handler: has received the intent and operates its domain accordingly


Every intent has exactly one owner and one handler


An intent manager can be owner of some intents and at the same time handler of others


PHASES:


Detection: Identify the need to define new or change/remove existing intent to set 


requirements, goals, constraints. React to handling success. 


Investigation: Find out what intent feasible and can be required from the underlying 


handlers.


Definition: Decide what to require from the underlying intent handlers and create, modify or 


remove intent accordingly.


Distribution: Identify the intent handlers according to the targeted management domains and 


inform them about the new intent configuration. 


Operation: Intent handlers operate their domain according to the given intent and report 


back to the owner about status and success


INTENT LIFE CYCLE


Detection
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Mandatory operations for basic intent lifecycle management


SET:


Send a new or modified intent to an intent handler


REMOVE:


Withdraw and retire an intent


REPORT:


Report the intent handling status and success


Optional operations for advanced intent negotiation


JUDGE:


Collaborative evaluation of proposed solutions


PROBE:


Asking the handler to estimate the potential success of an intent


BEST:


Asking the handler for the best intent it can successfully handle


INTENT INTERFACE OPERATIONS OVERVIEW


Intent Interface


Intent Manager


(Intent Owner)


Intent Manager


(Intent Handler)


SET, REMOVE REPORT


PROBE


BEST


REPORT (PROBE),


REPORT (BEST),


JUDGE
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The SET operation is used by an intent owner to 


communicate an intent to the chosen intent handler.


The REPORT operation is used by the intent handler to 


report on progress according to the reporting conditions 


the owner has specified within the intent. 


Note: These are conceptual operations of the intent 


interface. They are be implemented using REST and CRUD 


operations in API design 


INTENT INTERFACE OPERATIONS: BASIC SETTING AND REPORTING


Intent HandlerIntent Owner


SET: <intent 1>


REPORT: <intent report 1>


REPORT: <intent report 2>


REPORT: <intent report 3>


…
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1. The SET operation is a POST request 


from intent owner to intent handler


2. Handler returns the Id and acknowledges 


IntentReceived in a 201 Created 


response


INTENT INTERFACE OPERATIONS: BASIC SETTING AND REPORTING (REST)


Intent HandlerIntent Owner


1. POST: /intent


(Body: Intent)


2. : 202 Created


{ Id: “531” }


Processing..


3. POST Subscription


“call me back at intent/531/<eventchange>”


4. : 201 Created
{


"id": “531",


"callback": "http://in.listener.com"


}


3. A Subscription i.e.  register a Listener at 


/intents/hub/


4. Handler returns the Id and acknowledges 


IntentReceived in a 201 Created response
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5. The Callback is a register


6. Handler returns the Id and acknowledges 


IntentReceived in a 201 Created response


INTENT INTERFACE OPERATIONS: Notification (REST)
“callback”


Intent HandlerIntent Owner


5.  POST {callback_ref} (Notification)


Intent Handler


(taking the role of a 


HTTP server) 


Intent Owner


(taking the role of 


a HTTP server) 


6. : 204 Created
{


"id": “531",


"callback": "http://in.listener.com"


}


Previous slide


3.  POST {callback_ref} (Notification)


4. : 201 Created
{


"id": “531",


"callback": "http://in.listener.com"


}
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The intent owner can at any time order a removal of the 


intent.


Only the intent owner can order a removal.


The intent hander will create and send a final report to 


confirm the removal. 


INTENT INTERFACE OPERATIONS: REMOVAL OF INTENT


Intent HandlerIntent Owner


SET: <intent 1>


REPORT: <intent report 1>


REPORT: <intent report 2>


REPORT: <intent report 3>


…


REMOVE: <intent 1>


REPORT: <intent report 4>
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The intent handler can reject received intent


The rejection is communicated back to the owner with an 


intent report.


The rection reason is given within the report, for example:


Unknown format, Unknown model:
the handler does not recognize or support the models and formats used to 
formulate the intent. 


Success not expected:
The handler does not expect it can successfully meet the requirements set 
by the intent. 


Once accepted the handler can only report on its progress, 


but not reject later


The owner can decide to remove or modify based on the 


reports it receives. 


The intent owner can decide to revise the intent accordingly 


and try again with a new intent.


INTENT INTERFACE OPERATIONS: REJECTION OF INTENT


Intent HandlerIntent Owner


SET: <intent 1>


REPORT: <intent report 1 (rejection 


reason)>


…


SET: <intent 2>


REPORT: <intent report 2>


REPORT: <intent report 3>


REPORT: <intent report 4>


…
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The intent owner use the PROBE operation to send an intent to 


the intent handler. 


The hander is not supposed to consider this intent in its 


operation. 


The intent handler would however start sending reports that 


contain the hypothetical results it expects to reach when this 


intent would be send for operation. 


PROBE works like SET with the difference that the intent is 


not really influencing the operation. 


Modification and removal of probed intent works the same way as 


after SET operation.


Generating the hypothetical intent reports typically requires 


predictive capabilities implemented in the intent handler. This is 


can be very challenging or not needed in certain domains. 


Probing is therefore an optional operation.


INTENT INTERFACE OPERATIONS: FEASIBILITY THROUGH PROBING


Intent HandlerIntent Owner


PROBE: <intent 1>


REPORT: <intent report 1>


REPORT: <intent report 2>


REPORT: <intent report 3>


…


REMOVE: <intent 1>


REPORT: <intent report 4>
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The intent owner uses the BEST operation to send an intent to the intent 


handler. 


Some requirements within the intent are marked to indicate that a 


proposal about the maximum requirement shall be made


This is the most challenging requirement level that can still be 


successfully handled. 


Intent received through BEST is not considered for actual operation 


actions.


The intent handler would start sending reports that contain proposals 


for the maximum level/values of the marked requirements


BEST therefore works like PROBE and SET with the difference that the 


intent is not really influencing the operation and additional reports are 


sent with proposals about maximum possible requirements 


Modification and removal of probed intent works the same way as after 


SET operation.


BEST operation is optional.


INTENT INTERFACE OPERATIONS: FINDING MAXIMUM REQUIREMENTS


Intent HandlerIntent Owner


BEST: <intent 1 (with best request)>


REPORT: <intent report 1 (proposal)>


REPORT: <intent report 2 (proposal)>


REPORT: <intent report 3 (proposal)>


…


REMOVE: <intent 1>


REPORT: <intent report 4>
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The Situation:


The intent handler might have multiple solution strategies available that all fulfill the intent 


but with different characteristics.


From the intent alone it cannot decide which outcome is preferable, but the intent owner 


has the domain knowledge to judge this. 


The intent handler can use the JUDGE operation to send multiple intent 


reports to the intent owner. 


Each intent report represent the expected outcome for a possible solution 


strategy.


Note, that the solution details are not shared with the intent owner, but 


rather the expected effects a solution would have on the intent 


fulfilment.


The Intent owner communicates its choice to the intent handler using a 


PREFERENCE operation. 


It is a sorted list of intent report IDs of the reports that it received in the 


JUDGE operation. 


The most preferred outcome corresponds to the report ID in first 


position in the list. 


INTENT INTERFACE OPERATIONS: COLLABORATIVE SOLUTION EVALUATION


Intent HandlerIntent Owner


SET: <intent 1 (including best request)>


REPORT: <intent report 1>


REPORT: <intent report 2>


JUDGE: <intent report 3, … n>


…


PREFERENCE: <preferred reports>


REPORT: <intent report n+1>
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RDF vs UML
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UML and Umbrella Information Model (UIM)


UML models describe the system implementation


(including the information model)


Instantiation of the model is the implementation of the system 


and its interfaces


The model is not available online but rather a tool to describe 


the system in the design process


Extension requires instantiation


Main concern is information transfer. 


No specific means or tools for logic inference directly from the 


model.


Umbrella Information Model (UIM):


“Federation” by separation: Models are not federated at all, 


but rather separated from each other into different branches 


of a global monolithic information model.


No online representation of the model


RDF models


RDF models are knowledge graphs expressed by ontologies / 


linked data


Entire model graphs are present in the online system


Inferencing through machine reasoning 


(symbolic AI techniques)


Models do not need to be “instantiated”. They are 


loaded/added into the online knowledge graph instead. 


Model Federation by adding graphs / ontologies


Name space separation through global IRI/URI


TMF ANP proposal: A 2-tiered interface / API


Tier 1: Conventional interface model where intent and intent 


reports are generic objects. Defined MnS and IoCs. 


Compatible to Open API / UIM.


Allowing life-cylce management, reporting, feasibility check, 


negotiation, collaboration


Tier 2: RDF model federation determining the content of 


intent and intent report objects
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A model is federated if it is defined as a 


combination of constituent models 


Each constituent model defines a subset 


of the needed vocabulary and semantics


Each constituent model has its own 


namespace


This is not a special technique on top of 


RDF. It is rather the standard way of 


handling modularity in RDF models.


Model Federation example:


RDF and RDFS


Intent Common Model (icm)


Operator’s Knowledge namespace (ope)


Slice intent extension model (sli)


MODEL FEDERATION
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rdf:Property


rdfs:Class


icm:hasExpectation


rdf:type


icm:Intent
icm:Expectation


rdf:type


rdf:type


ope:Intent001


ope:Expectation002


icm:DeliveryExpectation


rdfs:subClassOf


rdf:type


sli:SliceAllocationExpectation


rdfs:subClassOf


rdfs:range


rdfs:domain


icm:hasExpectation


ope:Expectation001


icm:hasExpectation


rdf:type


rdf:type







© 2022 TM Forum | 39


MODEL FEDERATION AND API
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Intent Manager (Owner)


Intent serialized 


through JSON and 


sent over the intent 


interface


Intent Manager (Handler)


SET (intent001)


Knowledge base containing multiple sub-graphs:


RDF/RDFS, Intent Common Model, Intent Extension Model, intent 


individuals


Intent is expressed using the vocabulary from several models


Knowledge base containing multiple sub-graphs:


RDF/RDFS, Intent Common Model, Intent Extension Model, other 


Intent Extension Model, intent individuals


Received intent individuals can be anchored in the knowledge 


graph, becasue all used constituent models are present
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Knowledge is semantically linked data


Knowledge is based on ontology graphs that link pieces of information semantically to each other 


Knowledge allows to automatically draw inference through logical (or even probabilistic) reasoning


Knowledge includes information, but it also covers the semantics of it in a way that machine can draw inference without human consultation


Intent is Knowledge


Intent is information about requirements that is anchored in a knowledge structure/graph providing a base for automatic inferencing to a 


machine.


Intent managers do not only need to know the intent, but they also need to be able to reason about its meaning in the full context of the 


information carried over the interface.


Knowledge, Information, Ontologies, Reasoning


40
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Model federation is a combination of multiple constituent models


Each model introducing additional vocabulary and semantics,


... for example, by introducing new properties and classes


Extending based on existing artifacts is preferred over introduction of separate parallel 


models


... because it puts the new vocabulary in relation to exiting one


Extend class hierarchy with sub-classes: e.g. new sub classes of expectation, context, information


Examples are in IG 1253 B


Model Federation
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Instantiation of an UML model means to create an implementation of what the model defines


UML models are typically used for describing target implementation of software including interface 


information formats


Instantiation of the models is creating an implementation from the model 


The instantiated model is not available online other than the instantiated implementation


The UML model is input to the design process, which creates the management software and interface 


through “Instantiating” the model


RDF models are usually not instantiated in this way, because the model itself is available to be used online


Instantiation means, for example, creating a new instance of a class. This is practically extending the 


graph with the new instances, which are semantically anchored within the model. 


Software will interact with the graph, drawing conclusions from it in online operation 


Reference comparing UML and OWL: A detailed Comparison of UML and OWL, Kilian Kiko and Colin Atkinson, University of Mannheim, 2008


Instantiation of models vs. online graphs


42
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Explain the extension mechanisms used in UML models!


Extending the model would require instantiating the new model to make the software follow it


How does online extension in UML based modeling work?


RDF models are extended by additions to the ontology and knowledge graph


As the knowledge graph is available online all extension are also done fully online. 


A model federation refers to the set of distinct models the graph consists of.


An API with an information model based on these mechanisms can be modified online as needed. 


Online Extension


43
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Intent API


Concerns of the API:


Life-cycle manage intent


Communication of intent and intent reports


Feasibility check and negotiation


Collaborative solution evaluation


Intent and intent reports are generic “string” data types from the 


perspective of the API data model. 


These strings have a complex internal structure


Their details are modeled separately


This makes the interface domain independent and at the 


same time domain adaptive.


Polymorphic interface design


Changeable, configurable, adaptable, dynamic payloads, …


TWO LAYER INFORMATION MODEL


Intent Common and Extension models


Define the structure and content of the intent and intent report 


parameters


Concerns of the intent common model:


Define domain and use case independent vocabulary and 


semantics for intent and intent reports


Concerns of intent extension models:


Extent the intent common model with domain and use case 


specific vocabulary and semantics


A model federation/combination of the intent common and a 


particular choice of intent extension models defines what 


information can be carried on a particular embodiment of the 


interface. 


The interface/API is always the same, but the federation that 


determines the content of the intent and intent report is adaptive
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LAYERED API INFORMATION MODEL


API Information 


Model


Layer 1: TMF921
The API defined by the OpenAPI 


project with intent and intent 


report being generic strings


INTENTJSON:


External SDO


(Model


Federation)


Other


SDO


Formats


Layer 3:
External SDO Model


OTHER MODEL


Intent Model 


Expression
JSON-LD:


Layer 2:
Model Federation defining the 


content of intent and intent report 


objects 


INTENT EXPRESSION


API payloads 


are valid JSON
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Cost saving by a single and re-useable API implementation.


Avoid multiple domain specific interfaces that all do the same a little bit different


Dynamic online adaptation to changing capabilities:


Intent Managers are intelligent functions that can change 


their capabilities dynamically


Use of app-based management systems: Apps have their own life-cycle and this 


can lead to online addition and removal of capabilities 


Advanced AI techniques can learn and gain new capabilities


Policies and AI models have separated life-cycles allowing extensions 


independent from the underlying management system. 


The proposed model federation and two-level interface 


proposal allows controlled online adaptation of the interface 


information model following the intent manager’s capabilities.


No need to cycle through interface design when introducing 


new intent content. 


WHY DEFINING A POLYMORPHIC API


Business Intent Manager


Service Intent Manager


Customer Portal


Intent managers specific to operation sub-domains


Intent API


Level 1 information model:


Same model everywhere


Level 2 information model:


Model federation determined 


by intent manager capability
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MAPPING INTO REST/HTTP


Intent Semantics Task “CRUD” HTTP REST


SET Create and send Intent Create POST {api.root}/intent


RETRIEVE Retrieve Intent Read GET {api.root}/intent/{id}


SET Modify Intent Update PUT {api.root}/intent


REMOVE Remove Intent Delete DELETE {api.root}/intent/{id}


PROBE Probe Intent Create POST {api.root}/intent?probe=true


BEST Ask for best Intent Create POST {api.root}/intent?best=true


{api.root} = https://...../intentManagement/v4



https://tools.ietf.org/html/rfc2616#section-9.5

https://tools.ietf.org/html/rfc2616#section-9.3

https://tools.ietf.org/html/rfc2616#section-9.6

https://tools.ietf.org/html/rfc2616#section-9.7

https://tools.ietf.org/html/rfc2616#section-9.5

https://tools.ietf.org/html/rfc2616#section-9.5





Expressing intent
Models for intent and intent reports
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Intent common model:


Generic vocabulary and semantics that can be used as generic 


anchor for all intent modelling


Formally defined in IG 1253 A


Generic intent extension models:


Defines optional intent extension models 


They provide additional but still domain independent vocabulary


Formally defined in IG 1253 B


Intent manager capability profile:


Express the capabilities an intnet manager would publish


Formally defined in IG 1253 D


Base ontologies:


Conceptual vocabulary about intent management


Formally defined in IG 1253 A and C


MODELS DEFINED BY TMFORUM


Intent Validity


(iv)


from TM FORUM


IG 1253 B


Temporal Validity


(itv)


from TM FORUM


IG 1253 B
Intent Compliance Latency


(icl)


from TM FORUM


IG 1253 B
Proposal of Best Intent 


(pbi)


from TM FORUM


IG 1253 B


Intent Management 


Ontology (imo)


from TM FORUM


IG 1253


Intent Interface Ontology


(iio)


from TM FORUM


IG 1253 C


Intent Manager Capability 


Profile (imcp)


from TM FORUM


IG 1253 D


Intent Common Model


(icm)


from TM FORUM


IG 1253 A


Intent Family Relation


(ifr)


from TM FORUM


IG 1253 B


Acceptance and Rejection 


Control(arc)


from TM FORUM


IG 1253 B


...


...


...


...
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Defines substitute prefixes for used models 


Each model has its own namespace


Increases readability


Model federation for this intent:


Intent Management Ontology


Intent Common Model


Models defined by “someSDO” about Slice intent and CEM Metrics


W3C Time Ontology


The operator’s inventory, catalogue and intent repository


INTENT EXAMPLE
1. Prefix definuition


@prefix imo: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :    <http://www.operator.org/IntentNamespace/> .


@prefix imo: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :    <http://www.operator.org/IntentNamespace/> .


:ExampleIntentXYZ


a icm:Intent ;


imo:intentOwner :IntentManagerXYZ ;


icm:hasExpectation :Exp1_slice_delivery ,


:Exp2_slice_property ,


:Exp3_service_delivery , 


:Exp4_service_property , 


:Exp5_reporting .


:Exp1_slice_delivery


a icm:DeliveryExpectation ; 


icm:target _:sliceX ;


icm:params :Par1_slice_description .


:Par1_slice_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleSlice .


:Exp2_slice_property


a icm:PropertyExpectation ;


icm:target _:sliceX ;


icm:params :Par2_slice_state .


:Par2_slice_state 


a icm:PropertyParam ; 


sli:sliceState [ icm:oneOf sli:up, sli:available ] .


:Exp3_service_delivery


a icm:DeliveryExpectation ; 


icm:target _:serviceY ;


icm:params :Par3_service_description .


:Par3_service_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleService .


:Exp4_service_property


a icm:PropertyExpectation ;


icm:target _:serviceY ;


icm:params :Par4_latency, 


:Par5_throughput, 


:Par6_availability .


:Par4_latency


a icm:PropertyParam ;


met:latency [ icm:atMost "10 ms" ].


:Par5_throughput


a icm:PropertyParam


met:throughput [ icm:atLeast [ met:value 5 ;


met:unit met:unitMBPS ] ] .


:Par6_availability


a icm:PropertyParam ;


met:availability [ icm:greater [ met:value 99.9 ;


met:unit met:percentage ] ] .


:Exp5_reporting


a icm:ReportingExpectation ;


icm:target :ExampleIntentXYZ ;


icm:params :Par7_interval, 


:Par8_event .


:Par7_interval


a icm:ReportingParam ;


icm:reportingInterval [ a t:Duration ;


t:numericDuration 10 ;


t:temporalUnit t:unitMinute ] .


:Par8_event 


a icm:ReportingParam ; 


icm:reportingEvent icm:ReportingIntervalExpired ,


icm:IntentRejected ,


icm:StateComplies ,


icm:StateDegrades ,


icm:HandlingEnded ,


icm:UpdateRejected ,


icm:UpdateFinished ] . 
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Creates intent with identifier “:ExampleIntentXYZ”


It is an instance of class “icm:Intent” from the intent common model. 


Using the prefix the full URI is: 


http://www.example.org/IntentNamespace/ExampleIntentXYZ 


The intent originates from intent manager instance “:IntentManagerXYZ”


The intent has 5 expectations:


2 Expectations about a slice


2 Expectations about a service


1 Expectation about the criteria for reporting


INTENT EXAMPLE
2. Intent and its expectations


:ExampleIntentXYZ


a icm:Intent ;


imo:intentOwner :IntentManagerXYZ ;


icm:hasExpectation :Exp1_slice_delivery ,


:Exp2_slice_property ,


:Exp3_service_delivery , 


:Exp4_service_property , 


:Exp5_reporting .


@prefix imo: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :    <http://www.operator.org/IntentNamespace/> .


:ExampleIntentXYZ


a icm:Intent ;


imo:intentOwner :IntentManagerXYZ ;


icm:hasExpectation :Exp1_slice_delivery ,


:Exp2_slice_property ,


:Exp3_service_delivery , 


:Exp4_service_property , 


:Exp5_reporting .


:Exp1_slice_delivery


a icm:DeliveryExpectation ; 


icm:target _:sliceX ;


icm:params :Par1_slice_description .


:Par1_slice_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleSlice .


:Exp2_slice_property


a icm:PropertyExpectation ;


icm:target _:sliceX ;


icm:params :Par2_slice_state .


:Par2_slice_state 


a icm:PropertyParam ; 


sli:sliceState [ icm:oneOf sli:up, sli:available ] .


:Exp3_service_delivery


a icm:DeliveryExpectation ; 


icm:target _:serviceY ;


icm:params :Par3_service_description .


:Par3_service_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleService .


:Exp4_service_property


a icm:PropertyExpectation ;


icm:target _:serviceY ;


icm:params :Par4_latency, 


:Par5_throughput, 


:Par6_availability .


:Par4_latency


a icm:PropertyParam ;


met:latency [ icm:atMost "10 ms" ].


:Par5_throughput


a icm:PropertyParam


met:throughput [ icm:atLeast [ met:value 5 ;


met:unit met:unitMBPS ] ] .


:Par6_availability


a icm:PropertyParam ;


met:availability [ icm:greater [ met:value 99.9 ;


met:unit met:percentage ] ] .


:Exp5_reporting


a icm:ReportingExpectation ;


icm:target :ExampleIntentXYZ ;


icm:params :Par7_interval, 


:Par8_event .


:Par7_interval


a icm:ReportingParam ;


icm:reportingInterval [ a t:Duration ;


t:numericDuration 10 ;


t:temporalUnit t:unitMinute ] .


:Par8_event 


a icm:ReportingParam ; 


icm:reportingEvent icm:ReportingIntervalExpired ,


icm:IntentRejected ,


icm:StateComplies ,


icm:StateDegrades ,


icm:HandlingEnded ,


icm:UpdateRejected ,


icm:UpdateFinished ] . 
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A delivery expectation specifies that “something” need to be delivered and 


what this “something” is.


The “icm:target” property points at this “something”


This is the instance that shall fulfill the expectation


Here the variable (blank node) “_sliceX” is used as placeholder, because 


the intent handler needs to choose the actual instance


This delivery expectation has one parameter


It specifies that the “something” shall be the “cat:ExampleService” as 


defined in the operator’s catalog.


INTENT EXAMPLE
3. Requiring a slice


:Exp1_slice_delivery


a icm:DeliveryExpectation ; 


icm:target _:sliceX ;


icm:params :Par1_slice_description .


:Par1_slice_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleSlice .


@prefix imo: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :    <http://www.operator.org/IntentNamespace/> .


:ExampleIntentXYZ


a icm:Intent ;


imo:intentOwner :IntentManagerXYZ ;


icm:hasExpectation :Exp1_slice_delivery ,


:Exp2_slice_property ,


:Exp3_service_delivery , 


:Exp4_service_property , 


:Exp5_reporting .


:Exp1_slice_delivery


a icm:DeliveryExpectation ; 


icm:target _:sliceX ;


icm:params :Par1_slice_description .


:Par1_slice_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleSlice .


:Exp2_slice_property


a icm:PropertyExpectation ;


icm:target _:sliceX ;


icm:params :Par2_slice_state .


:Par2_slice_state 


a icm:PropertyParam ; 


sli:sliceState [ icm:oneOf sli:up, sli:available ] .


:Exp3_service_delivery


a icm:DeliveryExpectation ; 


icm:target _:serviceY ;


icm:params :Par3_service_description .


:Par3_service_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleService .


:Exp4_service_property


a icm:PropertyExpectation ;


icm:target _:serviceY ;


icm:params :Par4_latency, 


:Par5_throughput, 


:Par6_availability .


:Par4_latency


a icm:PropertyParam ;


met:latency [ icm:atMost "10 ms" ].


:Par5_throughput


a icm:PropertyParam


met:throughput [ icm:atLeast [ met:value 5 ;


met:unit met:unitMBPS ] ] .


:Par6_availability


a icm:PropertyParam ;


met:availability [ icm:greater [ met:value 99.9 ;


met:unit met:percentage ] ] .


:Exp5_reporting


a icm:ReportingExpectation ;


icm:target :ExampleIntentXYZ ;


icm:params :Par7_interval, 


:Par8_event .


:Par7_interval


a icm:ReportingParam ;


icm:reportingInterval [ a t:Duration ;


t:numericDuration 10 ;


t:temporalUnit t:unitMinute ] .


:Par8_event 


a icm:ReportingParam ; 


icm:reportingEvent icm:ReportingIntervalExpired ,


icm:IntentRejected ,


icm:StateComplies ,


icm:StateDegrades ,


icm:HandlingEnded ,


icm:UpdateRejected ,


icm:UpdateFinished ] . 
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A property expectation specifies non-functional requirements


For example based on: KPI, metrics, system state, ...


The “icm:target” property defines the same target “_sliceX”.


This means that here additional requirements about the same 


“something” are defined.


This property expectation has one parameter


It specifies that the thate of the slice shall be either “sli:up” or 


“sli:available” for the expectation to be considered fulfilled


The slice intent model defined by someSDO is used here to specify the 


details


INTENT EXAMPLE
4. Required properties of the slice


:Exp2_slice_property


a icm:PropertyExpectation ;


icm:target _:sliceX ;


icm:params :Par2_slice_state .


:Par2_slice_state 


a icm:PropertyParam ; 


sli:sliceState [ icm:oneOf sli:up, sli:available ] .


@prefix imo: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :    <http://www.operator.org/IntentNamespace/> .


:ExampleIntentXYZ


a icm:Intent ;


imo:intentOwner :IntentManagerXYZ ;


icm:hasExpectation :Exp1_slice_delivery ,


:Exp2_slice_property ,


:Exp3_service_delivery , 


:Exp4_service_property , 


:Exp5_reporting .


:Exp1_slice_delivery


a icm:DeliveryExpectation ; 


icm:target _:sliceX ;


icm:params :Par1_slice_description .


:Par1_slice_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleSlice .


:Exp2_slice_property


a icm:PropertyExpectation ;


icm:target _:sliceX ;


icm:params :Par2_slice_state .


:Par2_slice_state 


a icm:PropertyParam ; 


sli:sliceState [ icm:oneOf sli:up, sli:available ] .


:Exp3_service_delivery


a icm:DeliveryExpectation ; 


icm:target _:serviceY ;


icm:params :Par3_service_description .


:Par3_service_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleService .


:Exp4_service_property


a icm:PropertyExpectation ;


icm:target _:serviceY ;


icm:params :Par4_latency, 


:Par5_throughput, 


:Par6_availability .


:Par4_latency


a icm:PropertyParam ;


met:latency [ icm:atMost "10 ms" ].


:Par5_throughput


a icm:PropertyParam


met:throughput [ icm:atLeast [ met:value 5 ;


met:unit met:unitMBPS ] ] .


:Par6_availability


a icm:PropertyParam ;


met:availability [ icm:greater [ met:value 99.9 ;


met:unit met:percentage ] ] .


:Exp5_reporting


a icm:ReportingExpectation ;


icm:target :ExampleIntentXYZ ;


icm:params :Par7_interval, 


:Par8_event .


:Par7_interval


a icm:ReportingParam ;


icm:reportingInterval [ a t:Duration ;


t:numericDuration 10 ;


t:temporalUnit t:unitMinute ] .


:Par8_event 


a icm:ReportingParam ; 


icm:reportingEvent icm:ReportingIntervalExpired ,


icm:IntentRejected ,


icm:StateComplies ,


icm:StateDegrades ,


icm:HandlingEnded ,


icm:UpdateRejected ,


icm:UpdateFinished ] . 
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This is another delivery expectation


Asking for a service to be delivered as well


It has a target that is different from the previous expectations


Its parameter specifies that it shall be the service “cat:ExampleService” from 


the operator’s catalog


INTENT EXAMPLE
5. Requiring a service


:Exp3_service_delivery


a icm:DeliveryExpectation ; 


icm:target _:serviceY ;


icm:params :Par3_service_description .


:Par3_service_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleService .


@prefix imo: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :    <http://www.operator.org/IntentNamespace/> .


:ExampleIntentXYZ


a icm:Intent ;


imo:intentOwner :IntentManagerXYZ ;


icm:hasExpectation :Exp1_slice_delivery ,


:Exp2_slice_property ,


:Exp3_service_delivery , 


:Exp4_service_property , 


:Exp5_reporting .


:Exp1_slice_delivery


a icm:DeliveryExpectation ; 


icm:target _:sliceX ;


icm:params :Par1_slice_description .


:Par1_slice_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleSlice .


:Exp2_slice_property


a icm:PropertyExpectation ;


icm:target _:sliceX ;


icm:params :Par2_slice_state .


:Par2_slice_state 


a icm:PropertyParam ; 


sli:sliceState [ icm:oneOf sli:up, sli:available ] .


:Exp3_service_delivery


a icm:DeliveryExpectation ; 


icm:target _:serviceY ;


icm:params :Par3_service_description .


:Par3_service_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleService .


:Exp4_service_property


a icm:PropertyExpectation ;


icm:target _:serviceY ;


icm:params :Par4_latency, 


:Par5_throughput, 


:Par6_availability .


:Par4_latency


a icm:PropertyParam ;


met:latency [ icm:atMost "10 ms" ].


:Par5_throughput


a icm:PropertyParam


met:throughput [ icm:atLeast [ met:value 5 ;


met:unit met:unitMBPS ] ] .


:Par6_availability


a icm:PropertyParam ;


met:availability [ icm:greater [ met:value 99.9 ;


met:unit met:percentage ] ] .


:Exp5_reporting


a icm:ReportingExpectation ;


icm:target :ExampleIntentXYZ ;


icm:params :Par7_interval, 


:Par8_event .


:Par7_interval


a icm:ReportingParam ;


icm:reportingInterval [ a t:Duration ;


t:numericDuration 10 ;


t:temporalUnit t:unitMinute ] .


:Par8_event 


a icm:ReportingParam ; 


icm:reportingEvent icm:ReportingIntervalExpired ,


icm:IntentRejected ,


icm:StateComplies ,


icm:StateDegrades ,


icm:HandlingEnded ,


icm:UpdateRejected ,


icm:UpdateFinished ] . 
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A property expectation about the service has three parameters. They define


that the latency shall be at most 10 ms, 


that the throughput shall be at least 5 Mbps,


that the availability shall be greater than 99.9%


These parameters use vocabulary about metrics from the CEM metrics 


models defined by “someSDO”


INTENT EXAMPLE
6. Required properties of the service


@prefix imo: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :    <http://www.operator.org/IntentNamespace/> .


:ExampleIntentXYZ


a icm:Intent ;


imo:intentOwner :IntentManagerXYZ ;


icm:hasExpectation :Exp1_slice_delivery ,


:Exp2_slice_property ,


:Exp3_service_delivery , 


:Exp4_service_property , 


:Exp5_reporting .


:Exp1_slice_delivery


a icm:DeliveryExpectation ; 


icm:target _:sliceX ;


icm:params :Par1_slice_description .


:Par1_slice_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleSlice .


:Exp2_slice_property


a icm:PropertyExpectation ;


icm:target _:sliceX ;


icm:params :Par2_slice_state .


:Par2_slice_state 


a icm:PropertyParam ; 


sli:sliceState [ icm:oneOf sli:up, sli:available ] .


:Exp3_service_delivery


a icm:DeliveryExpectation ; 


icm:target _:serviceY ;


icm:params :Par3_service_description .


:Par3_service_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleService .


:Exp4_service_property


a icm:PropertyExpectation ;


icm:target _:serviceY ;


icm:params :Par4_latency, 


:Par5_throughput, 


:Par6_availability .


:Par4_latency


a icm:PropertyParam ;


met:latency [ icm:atMost "10 ms" ].


:Par5_throughput


a icm:PropertyParam


met:throughput [ icm:atLeast [ met:value 5 ;


met:unit met:unitMBPS ] ] .


:Par6_availability


a icm:PropertyParam ;


met:availability [ icm:greater [ met:value 99.9 ;


met:unit met:percentage ] ] .


:Exp5_reporting


a icm:ReportingExpectation ;


icm:target :ExampleIntentXYZ ;


icm:params :Par7_interval, 


:Par8_event .


:Par7_interval


a icm:ReportingParam ;


icm:reportingInterval [ a t:Duration ;


t:numericDuration 10 ;


t:temporalUnit t:unitMinute ] .


:Par8_event 


a icm:ReportingParam ; 


icm:reportingEvent icm:ReportingIntervalExpired ,


icm:IntentRejected ,


icm:StateComplies ,


icm:StateDegrades ,


icm:HandlingEnded ,


icm:UpdateRejected ,


icm:UpdateFinished ] . 


:Exp4_service_property


a icm:PropertyExpectation ;


icm:target _:serviceY ;


icm:params :Par4_latency, 


:Par5_throughput, 


:Par6_availability .


:Par4_latency


a icm:PropertyParam ;


met:latency [ icm:atMost "10 ms" ].


:Par5_throughput


a icm:PropertyParam


met:throughput [ icm:atLeast [ met:value 5 ;


met:unit met:unitMBPS ] ] .


:Par6_availability


a icm:PropertyParam ;


met:availability [ icm:greater [ met:value 99.9 ;


met:unit met:percentage ] ] .







© 2022 TM Forum | 56


The reporting expectation defines the conditions to send a report


Time based condition: every 10 minutes


Event Based condition: when one of the specified events occurrs


The target of the reporting expectation is the intent itself. 


INTENT EXAMPLE
7. Reporting conditions


:Exp5_reporting


a icm:ReportingExpectation ;


icm:target :ExampleIntentXYZ ;


icm:params :Par7_interval, 


:Par8_event .


:Par7_interval


a icm:ReportingParam ;


icm:reportingInterval [ a t:Duration ;


t:numericDuration 10 ;


t:temporalUnit t:unitMinute ] .


:Par8_event 


a icm:ReportingParam ; 


icm:reportingEvent icm:ReportingIntervalExpired ,


icm:IntentRejected ,


icm:StateComplies ,


icm:StateDegrades ,


icm:HandlingEnded ,


icm:UpdateRejected ,


icm:UpdateFinished ] .


@prefix imo: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm: <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :    <http://www.operator.org/IntentNamespace/> .


:ExampleIntentXYZ


a icm:Intent ;


imo:intentOwner :IntentManagerXYZ ;


icm:hasExpectation :Exp1_slice_delivery ,


:Exp2_slice_property ,


:Exp3_service_delivery , 


:Exp4_service_property , 


:Exp5_reporting .


:Exp1_slice_delivery


a icm:DeliveryExpectation ; 


icm:target _:sliceX ;


icm:params :Par1_slice_description .


:Par1_slice_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleSlice .


:Exp2_slice_property


a icm:PropertyExpectation ;


icm:target _:sliceX ;


icm:params :Par2_slice_state .


:Par2_slice_state 


a icm:PropertyParam ; 


sli:sliceState [ icm:oneOf sli:up, sli:available ] .


:Exp3_service_delivery


a icm:DeliveryExpectation ; 


icm:target _:serviceY ;


icm:params :Par3_service_description .


:Par3_service_description


a icm:DeliveryParam ; 


icm:targetDescription cat:ExampleService .


:Exp4_service_property


a icm:PropertyExpectation ;


icm:target _:serviceY ;


icm:params :Par4_latency, 


:Par5_throughput, 


:Par6_availability .


:Par4_latency


a icm:PropertyParam ;


met:latency [ icm:atMost "10 ms" ].


:Par5_throughput


a icm:PropertyParam


met:throughput [ icm:atLeast [ met:value 5 ;


met:unit met:unitMBPS ] ] .


:Par6_availability


a icm:PropertyParam ;


met:availability [ icm:greater [ met:value 99.9 ;


met:unit met:percentage ] ] .


:Exp5_reporting


a icm:ReportingExpectation ;


icm:target :ExampleIntentXYZ ;


icm:params :Par7_interval, 


:Par8_event .


:Par7_interval


a icm:ReportingParam ;


icm:reportingInterval [ a t:Duration ;


t:numericDuration 10 ;


t:temporalUnit t:unitMinute ] .


:Par8_event 


a icm:ReportingParam ; 


icm:reportingEvent icm:ReportingIntervalExpired ,


icm:IntentRejected ,


icm:StateComplies ,


icm:StateDegrades ,


icm:HandlingEnded ,


icm:UpdateRejected ,


icm:UpdateFinished ] . 
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The models and their namespace prefixes used in this intent report:


This report also uses the models used in the intent 


in addition it also uses RDFS and XML Schema


INTENT REPORTING EXAMPLE
1. Prefix defintion


@prefix imo:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .


@prefix xsd:  <http://www.w3.org/2001/XMLSchema#> .


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :     <http://www.operator.org/IntentNamespace/> .


@prefix imo:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .


@prefix xsd:  <http://www.w3.org/2001/XMLSchema#> .


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :     <http://www.operator.org/IntentNamespace/> .


:ExampleIntentReportXYZ


a icm:IntentReport ;


rdfs:comment "example intent report" ;


imo:intentOwner :IntentManagerXYZ ;


imo:intentHandler :IntentManagerABC ;


icm:reportsAbout :ExampleIntentXYZ ; 


icm:reportTimestamp [ t:inXSDDateTimeStamp "2022-12-01T10:30:10+10:00"^^xsd:dateTime ] ;


icm:currentIntentHandlingState icm:StateCompliant ; 


icm:currentIntentUpdateState icm:StateNoUpdate ;


icm:reportNumber 42 ;


icm:hasExpectationReport


[ a icm:DeliveryExpectationReport ;


icm:reportsAbout :Exp1_slice_delivery ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:DeliveryParam ; 


icm:reportsAbout :Par1_slice_description ;


icm:targetDescription cat:ExampleSlice ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp2_slice_property ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:PropertyParam


icm:reportsAbout :Par2_slice_state ; 


sli:sliceState sli:available ] ;


] , 


[ a icm:DeliveryExpectationReport ; 


icm:reportsAbout :Exp3_service_delivery ;


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:DeliveryParam ;


icm:reportsAbout :Par3_service_description ;


icm:targetDescription cat:ExampleService ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp4_service_property ; 


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:PropertyParam ;


icm:reportsAbout :Par4_latency ; 


met:latency [ met:value 8 ;


met:unit met:unitS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par5_throughput ; 


met:throughput [ met:value 15 ; 


met:unit met:unitMBPS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par6_availability ; 


met:availability [ met:value 99.93 ; 


met:unit met:percentage ] ] ,


] , 


[ a icm:ReportingExpectationReport ; 


icm:reportsAbout :Exp5_reporting ; 


icm:targetReport :ExampleIntentXYZ ;


icm:paramsCompliant


[ icm:reportsAbout :Par7_interval ;


icm:reportingIntervalLeft


[ a t:Duration ; 


t:numericDuration 10 ; 


t:temporalUnit t:unitMinute ] ;


] ,


[ icm:reportsAbout :Par8_event ;


icm:reportingEvent icm:reportingIntervalExpired ] ;


] ;


] . 
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The object “:ExampleIntentReportXYZ” of class “icm:IntentReport” is created


Header with general information about this report:


Owner of the intent and handler that is sending the report,


Reference to the intent this report is about,


Timestamp of report creation,


Handling and update state,


Sequence number of the intent.


INTENT REPORTING EXAMPLE
2. Report header


:ExampleIntentReportXYZ


a icm:IntentReport ;


rdfs:comment "example intent report" ;


imo:intentOwner :IntentManagerXYZ ;


imo:intentHandler :IntentManagerABC ;


icm:reportsAbout :ExampleIntentXYZ ; 


icm:reportTimestamp [ t:inXSDDateTimeStamp "2022-12-01T10:30:10+10:00"^^xsd:dateTime ] ;


icm:currentIntentHandlingState icm:StateCompliant ; 


icm:currentIntentUpdateState icm:StateNoUpdate ;


icm:reportNumber 42 ;


@prefix imo:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .


@prefix xsd:  <http://www.w3.org/2001/XMLSchema#> .


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :     <http://www.operator.org/IntentNamespace/> .


:ExampleIntentReportXYZ


a icm:IntentReport ;


rdfs:comment "example intent report" ;


imo:intentOwner :IntentManagerXYZ ;


imo:intentHandler :IntentManagerABC ;


icm:reportsAbout :ExampleIntentXYZ ; 


icm:reportTimestamp [ t:inXSDDateTimeStamp "2022-12-01T10:30:10+10:00"^^xsd:dateTime ] ;


icm:currentIntentHandlingState icm:StateCompliant ; 


icm:currentIntentUpdateState icm:StateNoUpdate ;


icm:reportNumber 42 ;


icm:hasExpectationReport


[ a icm:DeliveryExpectationReport ;


icm:reportsAbout :Exp1_slice_delivery ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:DeliveryParam ; 


icm:reportsAbout :Par1_slice_description ;


icm:targetDescription cat:ExampleSlice ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp2_slice_property ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:PropertyParam


icm:reportsAbout :Par2_slice_state ; 


sli:sliceState sli:available ] ;


] , 


[ a icm:DeliveryExpectationReport ; 


icm:reportsAbout :Exp3_service_delivery ;


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:DeliveryParam ;


icm:reportsAbout :Par3_service_description ;


icm:targetDescription cat:ExampleService ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp4_service_property ; 


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:PropertyParam ;


icm:reportsAbout :Par4_latency ; 


met:latency [ met:value 8 ;


met:unit met:unitS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par5_throughput ; 


met:throughput [ met:value 15 ; 


met:unit met:unitMBPS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par6_availability ; 


met:availability [ met:value 99.93 ; 


met:unit met:percentage ] ] ,


] , 


[ a icm:ReportingExpectationReport ; 


icm:reportsAbout :Exp5_reporting ; 


icm:targetReport :ExampleIntentXYZ ;


icm:paramsCompliant


[ icm:reportsAbout :Par7_interval ;


icm:reportingIntervalLeft


[ a t:Duration ; 


t:numericDuration 10 ; 


t:temporalUnit t:unitMinute ] ;


] ,


[ icm:reportsAbout :Par8_event ;


icm:reportingEvent icm:reportingIntervalExpired ] ;


] ;


] . 
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Report about the first expectation: Delivery of a slice


It contains a reference to the respective expectation in the intent 


The “icm:targetReport” property is the equivalent to the “icm:target” in the 


intent:


Instead of the blank node it points at the actual slice instance that was 


chosen


The report confirms the compliance to the required kind of slice


INTENT REPORTING EXAMPLE
3. Chosen slice instance


icm:hasExpectationReport


[ a icm:DeliveryExpectationReport ;


icm:reportsAbout :Exp1_slice_delivery ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:DeliveryParam ; 


icm:reportsAbout :Par1_slice_description ;


icm:targetDescription cat:ExampleSlice ] ;


] ,


@prefix imo:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .


@prefix xsd:  <http://www.w3.org/2001/XMLSchema#> .


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :     <http://www.operator.org/IntentNamespace/> .


:ExampleIntentReportXYZ


a icm:IntentReport ;


rdfs:comment "example intent report" ;


imo:intentOwner :IntentManagerXYZ ;


imo:intentHandler :IntentManagerABC ;


icm:reportsAbout :ExampleIntentXYZ ; 


icm:reportTimestamp [ t:inXSDDateTimeStamp "2022-12-01T10:30:10+10:00"^^xsd:dateTime ] ;


icm:currentIntentHandlingState icm:StateCompliant ; 


icm:currentIntentUpdateState icm:StateNoUpdate ;


icm:reportNumber 42 ;


icm:hasExpectationReport


[ a icm:DeliveryExpectationReport ;


icm:reportsAbout :Exp1_slice_delivery ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:DeliveryParam ; 


icm:reportsAbout :Par1_slice_description ;


icm:targetDescription cat:ExampleSlice ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp2_slice_property ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:PropertyParam


icm:reportsAbout :Par2_slice_state ; 


sli:sliceState sli:available ] ;


] , 


[ a icm:DeliveryExpectationReport ; 


icm:reportsAbout :Exp3_service_delivery ;


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:DeliveryParam ;


icm:reportsAbout :Par3_service_description ;


icm:targetDescription cat:ExampleService ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp4_service_property ; 


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:PropertyParam ;


icm:reportsAbout :Par4_latency ; 


met:latency [ met:value 8 ;


met:unit met:unitS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par5_throughput ; 


met:throughput [ met:value 15 ; 


met:unit met:unitMBPS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par6_availability ; 


met:availability [ met:value 99.93 ; 


met:unit met:percentage ] ] ,


] , 


[ a icm:ReportingExpectationReport ; 


icm:reportsAbout :Exp5_reporting ; 


icm:targetReport :ExampleIntentXYZ ;


icm:paramsCompliant


[ icm:reportsAbout :Par7_interval ;


icm:reportingIntervalLeft


[ a t:Duration ; 


t:numericDuration 10 ; 


t:temporalUnit t:unitMinute ] ;


] ,


[ icm:reportsAbout :Par8_event ;


icm:reportingEvent icm:reportingIntervalExpired ] ;


] ;


] . 
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The property expectation report confirms compliance of the required slice 


state


INTENT REPORTING EXAMPLE
4. Properties of the slice


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp2_slice_property ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:PropertyParam


icm:reportsAbout :Par2_slice_state ; 


sli:sliceState sli:available ] ;


] , 


@prefix imo:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .


@prefix xsd:  <http://www.w3.org/2001/XMLSchema#> .


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :     <http://www.operator.org/IntentNamespace/> .


:ExampleIntentReportXYZ


a icm:IntentReport ;


rdfs:comment "example intent report" ;


imo:intentOwner :IntentManagerXYZ ;


imo:intentHandler :IntentManagerABC ;


icm:reportsAbout :ExampleIntentXYZ ; 


icm:reportTimestamp [ t:inXSDDateTimeStamp "2022-12-01T10:30:10+10:00"^^xsd:dateTime ] ;


icm:currentIntentHandlingState icm:StateCompliant ; 


icm:currentIntentUpdateState icm:StateNoUpdate ;


icm:reportNumber 42 ;


icm:hasExpectationReport


[ a icm:DeliveryExpectationReport ;


icm:reportsAbout :Exp1_slice_delivery ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:DeliveryParam ; 


icm:reportsAbout :Par1_slice_description ;


icm:targetDescription cat:ExampleSlice ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp2_slice_property ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:PropertyParam


icm:reportsAbout :Par2_slice_state ; 


sli:sliceState sli:available ] ;


] , 


[ a icm:DeliveryExpectationReport ; 


icm:reportsAbout :Exp3_service_delivery ;


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:DeliveryParam ;


icm:reportsAbout :Par3_service_description ;


icm:targetDescription cat:ExampleService ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp4_service_property ; 


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:PropertyParam ;


icm:reportsAbout :Par4_latency ; 


met:latency [ met:value 8 ;


met:unit met:unitS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par5_throughput ; 


met:throughput [ met:value 15 ; 


met:unit met:unitMBPS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par6_availability ; 


met:availability [ met:value 99.93 ; 


met:unit met:percentage ] ] ,


] , 


[ a icm:ReportingExpectationReport ; 


icm:reportsAbout :Exp5_reporting ; 


icm:targetReport :ExampleIntentXYZ ;


icm:paramsCompliant


[ icm:reportsAbout :Par7_interval ;


icm:reportingIntervalLeft


[ a t:Duration ; 


t:numericDuration 10 ; 


t:temporalUnit t:unitMinute ] ;


] ,


[ icm:reportsAbout :Par8_event ;


icm:reportingEvent icm:reportingIntervalExpired ] ;


] ;


] . 
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Reporting about the required service:


The “icm:targetReport” property points at the selected service instance


The compliant params confirm the required kind of service. 


INTENT REPORTING EXAMPLE
5. Chosen service instance


[ a icm:DeliveryExpectationReport ; 


icm:reportsAbout :Exp3_service_delivery ;


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:DeliveryParam ;


icm:reportsAbout :Par3_service_description ;


icm:targetDescription cat:ExampleService ] ;


] ,


@prefix imo:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .


@prefix xsd:  <http://www.w3.org/2001/XMLSchema#> .


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :     <http://www.operator.org/IntentNamespace/> .


:ExampleIntentReportXYZ


a icm:IntentReport ;


rdfs:comment "example intent report" ;


imo:intentOwner :IntentManagerXYZ ;


imo:intentHandler :IntentManagerABC ;


icm:reportsAbout :ExampleIntentXYZ ; 


icm:reportTimestamp [ t:inXSDDateTimeStamp "2022-12-01T10:30:10+10:00"^^xsd:dateTime ] ;


icm:currentIntentHandlingState icm:StateCompliant ; 


icm:currentIntentUpdateState icm:StateNoUpdate ;


icm:reportNumber 42 ;


icm:hasExpectationReport


[ a icm:DeliveryExpectationReport ;


icm:reportsAbout :Exp1_slice_delivery ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:DeliveryParam ; 


icm:reportsAbout :Par1_slice_description ;


icm:targetDescription cat:ExampleSlice ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp2_slice_property ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:PropertyParam


icm:reportsAbout :Par2_slice_state ; 


sli:sliceState sli:available ] ;


] , 


[ a icm:DeliveryExpectationReport ; 


icm:reportsAbout :Exp3_service_delivery ;


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:DeliveryParam ;


icm:reportsAbout :Par3_service_description ;


icm:targetDescription cat:ExampleService ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp4_service_property ; 


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:PropertyParam ;


icm:reportsAbout :Par4_latency ; 


met:latency [ met:value 8 ;


met:unit met:unitS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par5_throughput ; 


met:throughput [ met:value 15 ; 


met:unit met:unitMBPS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par6_availability ; 


met:availability [ met:value 99.93 ; 


met:unit met:percentage ] ] ,


] , 


[ a icm:ReportingExpectationReport ; 


icm:reportsAbout :Exp5_reporting ; 


icm:targetReport :ExampleIntentXYZ ;


icm:paramsCompliant


[ icm:reportsAbout :Par7_interval ;


icm:reportingIntervalLeft


[ a t:Duration ; 


t:numericDuration 10 ; 


t:temporalUnit t:unitMinute ] ;


] ,


[ icm:reportsAbout :Par8_event ;


icm:reportingEvent icm:reportingIntervalExpired ] ;


] ;


] . 
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Reporting about the properties of the service:


All three required parameters are compliant


For all of them the value at the time of reporting is stated


INTENT REPORTING EXAMPLE
6. Properties of the service


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp4_service_property ; 


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:PropertyParam ;


icm:reportsAbout :Par4_latency ; 


met:latency [ met:value 8 ;


met:unit met:unitS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par5_throughput ; 


met:throughput [ met:value 15 ; 


met:unit met:unitMBPS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par6_availability ; 


met:availability [ met:value 99.93 ; 


met:unit met:percentage ] ] ,


] , 


@prefix imo:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .


@prefix xsd:  <http://www.w3.org/2001/XMLSchema#> .


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :     <http://www.operator.org/IntentNamespace/> .


:ExampleIntentReportXYZ


a icm:IntentReport ;


rdfs:comment "example intent report" ;


imo:intentOwner :IntentManagerXYZ ;


imo:intentHandler :IntentManagerABC ;


icm:reportsAbout :ExampleIntentXYZ ; 


icm:reportTimestamp [ t:inXSDDateTimeStamp "2022-12-01T10:30:10+10:00"^^xsd:dateTime ] ;


icm:currentIntentHandlingState icm:StateCompliant ; 


icm:currentIntentUpdateState icm:StateNoUpdate ;


icm:reportNumber 42 ;


icm:hasExpectationReport


[ a icm:DeliveryExpectationReport ;


icm:reportsAbout :Exp1_slice_delivery ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:DeliveryParam ; 


icm:reportsAbout :Par1_slice_description ;


icm:targetDescription cat:ExampleSlice ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp2_slice_property ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:PropertyParam


icm:reportsAbout :Par2_slice_state ; 


sli:sliceState sli:available ] ;


] , 


[ a icm:DeliveryExpectationReport ; 


icm:reportsAbout :Exp3_service_delivery ;


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:DeliveryParam ;


icm:reportsAbout :Par3_service_description ;


icm:targetDescription cat:ExampleService ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp4_service_property ; 


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:PropertyParam ;


icm:reportsAbout :Par4_latency ; 


met:latency [ met:value 8 ;


met:unit met:unitS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par5_throughput ; 


met:throughput [ met:value 15 ; 


met:unit met:unitMBPS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par6_availability ; 


met:availability [ met:value 99.93 ; 


met:unit met:percentage ] ] ,


] , 


[ a icm:ReportingExpectationReport ; 


icm:reportsAbout :Exp5_reporting ; 


icm:targetReport :ExampleIntentXYZ ;


icm:paramsCompliant


[ icm:reportsAbout :Par7_interval ;


icm:reportingIntervalLeft


[ a t:Duration ; 


t:numericDuration 10 ; 


t:temporalUnit t:unitMinute ] ;


] ,


[ icm:reportsAbout :Par8_event ;


icm:reportingEvent icm:reportingIntervalExpired ] ;


] ;


] . 
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Reporting about the reporting conditions


The time based reporting has 10 Minutes left until it is due.


The reporting event, which has initiated this report.


INTENT REPORTING EXAMPLE
7. Chosen service instance


[ a icm:ReportingExpectationReport ; 


icm:reportsAbout :Exp5_reporting ; 


icm:targetReport :ExampleIntentXYZ ;


icm:paramsCompliant


[ icm:reportsAbout :Par7_interval ;


icm:reportingIntervalLeft


[ a t:Duration ; 


t:numericDuration 10 ; 


t:temporalUnit t:unitMinute ] ;


] ,


[ icm:reportsAbout :Par8_event ;


icm:reportingEvent icm:reportingIntervalExpired ] ;


] ;


] . 


@prefix imo:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentManagementOntology/> .


@prefix icm:  <http://tio.labs.tmforum.org/tio/v1.0.0/IntentCommonModel/> . 


@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .


@prefix xsd:  <http://www.w3.org/2001/XMLSchema#> .


@prefix sli: <http://www.someSDO.org/v1/SliceIntent/> .


@prefix met: <http://www.someSDO.org/v1/CEM_Meterics/> .


@prefix t: <http://www.w3.org/2006/time#> .


@prefix inv: <http://www.operator.org/Inventory/> .


@prefix cat: <http://www.operator.org/Catalog/> .


@prefix :     <http://www.operator.org/IntentNamespace/> .


:ExampleIntentReportXYZ


a icm:IntentReport ;


rdfs:comment "example intent report" ;


imo:intentOwner :IntentManagerXYZ ;


imo:intentHandler :IntentManagerABC ;


icm:reportsAbout :ExampleIntentXYZ ; 


icm:reportTimestamp [ t:inXSDDateTimeStamp "2022-12-01T10:30:10+10:00"^^xsd:dateTime ] ;


icm:currentIntentHandlingState icm:StateCompliant ; 


icm:currentIntentUpdateState icm:StateNoUpdate ;


icm:reportNumber 42 ;


icm:hasExpectationReport


[ a icm:DeliveryExpectationReport ;


icm:reportsAbout :Exp1_slice_delivery ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:DeliveryParam ; 


icm:reportsAbout :Par1_slice_description ;


icm:targetDescription cat:ExampleSlice ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp2_slice_property ; 


icm:targetReport inv:slice000001 ;


icm:paramsCompliant


[ a icm:PropertyParam


icm:reportsAbout :Par2_slice_state ; 


sli:sliceState sli:available ] ;


] , 


[ a icm:DeliveryExpectationReport ; 


icm:reportsAbout :Exp3_service_delivery ;


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:DeliveryParam ;


icm:reportsAbout :Par3_service_description ;


icm:targetDescription cat:ExampleService ] ;


] ,


[ a icm:PropertyExpectationReport ; 


icm:reportsAbout :Exp4_service_property ; 


icm:targetReport inv:service00010 ;


icm:paramsCompliant


[ a icm:PropertyParam ;


icm:reportsAbout :Par4_latency ; 


met:latency [ met:value 8 ;


met:unit met:unitS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par5_throughput ; 


met:throughput [ met:value 15 ; 


met:unit met:unitMBPS ] ] ,


[ a icm:PropertyParam ;


icm:reportsAbout :Par6_availability ; 


met:availability [ met:value 99.93 ; 


met:unit met:percentage ] ] ,


] , 


[ a icm:ReportingExpectationReport ; 


icm:reportsAbout :Exp5_reporting ; 


icm:targetReport :ExampleIntentXYZ ;


icm:paramsCompliant


[ icm:reportsAbout :Par7_interval ;


icm:reportingIntervalLeft


[ a t:Duration ; 


t:numericDuration 10 ; 


t:temporalUnit t:unitMinute ] ;


] ,


[ icm:reportsAbout :Par8_event ;


icm:reportingEvent icm:reportingIntervalExpired ] ;


] ;


] . 







Intent Manager 
Capability
Flexible domain specific support of intent 
content
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INTENT MANAGER CAPABILITY


Expresses the capability profile of this instance of an intent 


management function


Allows intent management functions to discover each other and 
determine what communication is possible


For example, an intent owner can discover a suitable intent handler


Intent Manager Scope: 


Name of the scope of responsibilities of this intent manager 


instance


Supported Interface Operations:


Which optional procedures are supported


Supported Serialization Formats:


Which formats for encoding intent and intent report on the 


interface are available


Supported Models:


Which intent models are understood and can be used in the 


intent and intent report models.


Intent Manager Scope:


Slice Management


Supported Interface Operations:


PROBE, BEST, PROPOSAL


Supported notation formats: 


TURTLE, XML, JSON


Supported Models:
https://tmforum.org/2020/07/intent/


https://tmforum.org/2021/03/intent/


http://sdo1.org/TelecomConcepts/ 


http://sdo1.org/metrics/version2/


http://sdo2.org/2019/SliceKPI/


http://sdo2.org/2021/03/SliceIntent/


http://sdo2.org/2019/SliceKPI/


http://sdo3.org/v1.1/SliceManagment/


http://sdo3.org/v2.0/SliceManagment/


http://sdo4.org/time/


http://sdo4.org/geography/


http://operator.com/Catalog/


http://operator.com/Inventory/


…
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Registration and Discovery scheme for online and dynamic 


discovery of intent managers


Allows a self adapting, self integrating and easily extensible 


autonomous network 


Allows independent upgrade of intent handlers in separated 


software life-cycles.


New capabilities can be used by other intent managers as soon as 


they are announced through registration


Separation of 


intent interface operations (Communication) and 


model support (Domain semantics).


INTENT MANAGER REGISTRATION AND DISCOVERY


Intent 


Manager


Registry


Intent 


Manager  


Capability 


Profiles


Intent 


Interface


Intent


Manager


Intent


Manager


Intent Manager


Discovery


Intent Manager 


Registration
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Intent is defined together with a generic architecture for intent-based operation


An intent API is defined as polymorphic API


Online adaptive and applicable to all domains of intent handling


No additional domain specific APIs need to be developed.


Intent modelling scheme is defined:


Intent common model and intent extension models


Model federation adapts the intent API to any domain-specific need


Intent Manager Capability


Discovery of intent managers


Domain scope of the intent manager


Support of interface operations and models


SUMMARY











Cross Industry 
Collaboration
Compatible intent models and API across 
domains
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Intent need to be expressible through a formal model


Capture domain specific requirements.


Intent provides separation of concerns between autonomous systems


Setting requirements without imperative instructions.


Configuration of the system and actions to take are left to the autonomous (sub-)system that is addressed by intent.


This strict separation of concerns gives intelligent implementations the needed high degree of freedom to optimize solutions.


The intent mechanism creates a control loop through reporting


When intent is used to set requirements intent reports are needed to close loop and inform about success


Intent is a life-cylce managed information object


Intent stays valid while the requirement is carries is needed


A single intent sets the requirements for fulfillment as well as assurance


REQUIREMENTS AND RATIONALE (1)
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The API need to support dynamically changing Capabilities of the autonomous system


Automation platforms are based on business logic being deployed and changed: Apps, ML models, policies, ...


Therfore the capability of the autonomous domain changes online. 


The API need to allow the use of the new capabilities: 


A polymorphic API is needed


Changing the information model online to reflect the current capabilities of the autonomous domain


Online model federation is needed


It creates the inforamtion model reflecting the currently supported capabilities of the autonomous domain


Intent manager capability need to be managed


Online change and publication of capability profiles


Discovery of capabilites by other intent managers


REQUIREMENTS AND RATIONALE (2)
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Avoid similar incompatible parallel work across SDOs
An autonomous network contains multiple domains driven by intent


Similarities in mechanisms for intent expression, life-cycle, negotiation, interface/API ...


Differences in detailed requirements


Usually, different projects and SDOs have responsibilities for a sub-set of domains


Cost and lead-time saving is possible when sharing the overall work and not start from scratch in every project


A polymorphic API is needed
It allows to include domain specific expressiveness in a compatible way


It introduces a single implmentation for domain independednt 


A model federation is needed
It allows SDO projects to focus on domain specific additional vocabulary and semantics


SDO independence need to be preserved
No or very lightweight central gouvernance structure. But basic agreement on common principles and artifacts. 


Full authoroty of SDOs over their domain and the respective models


REQUIREMENTS AND RATIONALE (3)
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Define and publish Intent Common Model:


Generic vocabulary and semantics that can be used as generic anchor for all 


intent modelling


Define API:


Intent API level 1 information model


Intent API scheme for model federation of level 2 information model


APIs for intent manager capability publication and discovery


Define generic intent extension models:


Define optional intent extension models 


They provide additional but still domain independent vocabulary


Define other common concepts and models:


Model and interface for intent manager capability


Conceptual vocabulary about intent management


TASKS OF TM FORUM AUTONOMOUS NETWORKS PROJECT


Intent Validity


(iv)


from TM FORUM


IG 1253 B


Temporal Validity


(itv)


from TM FORUM


IG 1253 B
Intent Compliance Latency


(icl)


from TM FORUM


IG 1253 B
Proposal of Best Intent 


(pbi)


from TM FORUM


IG 1253 B


Intent Management 


Ontology (imo)


from TM FORUM


IG 1253


Intent Interface Ontology


(iio)


from TM FORUM


IG 1253 C


Intent Manager Capability 


Profile (imcp)


from TM FORUM


IG 1253 D


Intent Common Model


(icm)


from TM FORUM


IG 1253 A


Intent Family Relation


(ifr)


from TM FORUM


IG 1253 B


Acceptance and Rejection 


Control(arc)


from TM FORUM


IG 1253 B
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Every SDO is invited to create and publish their own intent 


extension models


Full responsibility and authority about the content 


Build on Intent Common Model


Define an intent manager:


Scope of responsibility: Name and document the scope


Define the content of the model federation recommended for this intent manager:


Intent common model version, set of intent common models


Specify additional intent extension models as extension/specialization of existing 


models


Use the common intent API:


No need to define the API from scratch for every reference point


Level 1 information model is generic


Level 2 information model is the proposed federation of models


No need for central governance, but


Intent common model can be influenced through cross SDO liaison 


mechanism or through membership in 


TASKS OF AN SDO OR DEVELOPMENT PROJECT


Intent Manager


Intent Manager


Customer Portal


Intent API


Level 1 information model:


Same model everywhere


Level 2 information model:


Model federation determined 


by intent manager capability


Defined by SDO project


Intent ManagerIntent Manager
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