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1
Decision/action requested

The group is asked to approve this contribution
2
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3
Rationale

This proposal is for improving the logical connection of contents, without changing the scope and objectives of the study. The flow of the content can be improved by re-arranging the clauses, which make it easier to understand the document. 

Following the methodology defined in 3GPP [2], there is no need to create new concept other than already defined management services. This TR is not clear when using “services”. Intent can apply to any of the existing services.
·  Intent Driven Management Service (IDMS)-> Intent driven Management service (Intent driven MnS)
The flow of the content can be improved by re-arranging the clauses, which make it easier to understand the document

· Popose a new skeleton. 

4.1 is general remove concept.

4.1.1 is changed to be a general introduction 4.2.1 is introduction of the concept, roles are removed to its own clause 4.x, same for 4.1.2.2 and 4.1.2.3 and 4.1.2.44.2 is then not necessary since we already have defined the concept, but some text is moved under 4.2.1
4
Detailed proposal
First change
4
Concepts and Background

4.1
iIntent driven Management Services 
4.1.1 
Introduction

Introduction of service-based architecture for 5G, in combination with functional model of business roles, exceeds the level of complexity for managing deployment and assurance use case scenarios both in a single and multivendor network. New/simpler ways of manaing are needed.
Intent driven management service (Intent driven MnS) reduces the complexity of management without getting into the intricate detail of the underlying network infrastructure. It will also contribute to efficient network management, especially in a multiple vendor scenario.


4.1.2
Intent driven Management Service (Intent driven MnS) concept
4.1.2.1
Overview


An Intent driven MnS allows its consumer to express desired intent for managing the  network and services. The Intent driven MnS producer paraphrases the intent to executable actions for service assurance and deployment. 

The executable actions can be one or more of the following:

· Perform network management tasks

· Identifying, formulating and activating network management policies


· 
· 
The following figure 4.1.2.1. X shows the the model elements of the MnS and usage of the Intent driven MnS between consumer and producer.
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Figure 4.1.2.1.X: Model elements of MnS and Intent driven MnS

The combination of management service components (see subclause 4.3 in TS 28.533 [6]) for Intent driven MnS is described as follows: 
· MnS component type A, the operations and/or notifications agnostic of specified intent type, for example, a generic operation to transfer intent from Consumer to Producer.

· MnS component type B, the model of intent, which is used to modelling the intent expression information described in clause 4.1.3. As examples described in clause 4.1.3, the intent driven model may include ‘Action’ and ‘Object’.

The MnS of various kinds are specified for deployment over many standardized reference interfaces. So, the Intent driven MnS could in principle, be specified for deployment over the same set of standardized reference interfaces, as a replacement of or as an addition to the deployed MnS, where the consumer focuses on the ‘what’ and the producer is concerned about the ‘how’.  

The following figure 4.2.2 shows an example using Intent driven MnS to provision a service.


[image: image2]
Figure 4.2.2: An example of using Intent driven management service for network provisioning
4.1.2.x
Roles for utilization of intent
         Different kinds of intents are applicable for different roles. 

-
communication service customer (Intent-CSC)

-
communication service provider (Intent-CSP)

-
network operator (Intent-NOP)
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Figure 4.1.2.1-1: Concept for utilization of intent 
4.1.2.x.1
Intent from communication service customer (Intent-CSC)

Intent from communication service customer enables Communication Service Consumer (CSC) to provide what they would like to do for the communication service management without knowing how to do the detailed management. The CSC may not need to be aware of the details of the network and service operation when using the communication services. The CSC only express communication service management related intent to the CSP, and the CSP translate the received intent to network management related intent or detailed network management requirements. 

After the intent received or implemented, CSP provides the feedback information to the CSC. The feedback information includeinformation indicating whether intent is successfully satisfied, the reasons for not satisfied (e.g., conflicting with existing intents) may be included if intent can’t be satisfied.

4.1.2.x.2
Intent from communication service provider (Intent-CSP)

Intent from communication service provider enables Communication Service provider (CSP) to provide what they would like to do for the network management without knowing how to do the detailed management. The CSP may not need to have professional knowledge of network operations. The CSP only expresses network management related intent to the NOP, and the NOP translate the received intent to network equipment management related intent or detailed network equipment management requirements. 

After the intent received and implemented, NOP provides the feedback information to the CSP. The feedback information see clause 4.1.2.2.
4.1.2.x.3
Intent from network operator (Intent-NOP)

Intent from network operator enables Network Operator (NOP) to provide what they would like to do for the network resource management without knowing how to do the detailed management. The NOP may not want to have professional knowledge of network equipment operation or virtualized infrastructure operation. There are two type of Intent-NOP: 

-
Intent-NOP for NEP, the NOP only expresses network equipment management related intent to the NEP, and the NEP translates the received intent to network equipment management requirements.

-
Intent-NOP for VISP, the NOP only expresses virtualized infrastructure resource management related intent to the VISP, and the VISP translates the received intent to virtualized infrastructure resource requirements.

After the intent implemented and received, NEP or VISP provides the feedback information to the NOP. The feedback information see clause 4.1.2.2.
4.1.3 
Intent expression

An intent is a desire to reach a certain state/position for a specific entity for instance for a service assurance or network deployment task. When an intent is expressed by a consumer, it must be interpreted by the producer without any ambiguity. This can be achieved by using a machine-readable input, for instance a declarative language.


The intent expression information may include particular objective and possibly some related details. For example, the Intent-CSC expression may contain elements such as 'Car A wants to acquire V2X communication service' which include 'acquire' and 'V2X communication service' in its intent expressions. The Intent-CSP expression may contain elements such as 'Provide V2X communications for highway-417 to support 500 vehicles simultaneously' which include 'provide' and 'V2X communications' in its intent expressions. The Intent-NOP for NEP expression may contain elements such as 'optimize the network to satisfy certain performance requirements' which include 'optimize' and 'target performance requirements' in its intent expressions. It is the Intent DM MnS producers' responsibility to translate the intent expression information into services, network operations, and related resource requirements, to fulfil the intent. 
4.1.4

Intent translation

The Intent MnS service producer is responsible for intent translation. 
When received the intent, Intent MnS Producer translates the received intent to detailed network and service requirements or other intent(s) (e.g. intent-NOP or intent-NEP). Intent MnS may consume MnS(s) provided by non-intent MnS Producer or Intent MnS(s) provided by other Intent MnS Producer(s) to satisfy the received intent. Figure 4.4-1 illustrate the potential way to satisfy intent-CSC:

-
Intent-CSC MnS Producer receive the intent-CSC and translate it to Intent-CSP or network requirements, then may consume Intent-CSP MnS(s) or Non-Intent MnS(s) for network to fulfil the intent-CSC.

-
Intent-CSP MnS Producer receive the intent-CSP and translate it to Intent-NOP or network element requirements, then may consume Intent-NOP MnS(s) or Non-Intent MnS(s) for NE to fulfil the intent-CSP.

-
Intent-NOP MnS Producer receive the intent-NOP, and translate it to detailed network element requirements, then take some internal actions to fulfil the intent-NEP.
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Figure 4.x.t-1 Potential way to satisfy intent-CSC
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4.2 

Dimensions of intent driven framework
4.2.1  
Introduction
The dimensions shown in the figure 4.5.1 illustrates various aspects of Intent driven management and shows the boundaries to the ambition aspects of intent driven magement solution.  
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Figure 4.5.1: Dimension of intent

Editor’s note: The relation between the Operated system and Management system ( Intent driven MnS producer as a part of it) needs to be clarified and is FFS
4.2.2
Definitions

 4.2.2.1
Users

In an intent driven management system, the type “user” is one of the dimensions that plays a role in the definition of the intent driven management system capabilities. The user of the system will bring expertise from its role and responsibilities and will have certain expectations on what the system might do. The user dimension and its levels proposed for the study are those from the 28.530, Figure 4.8.1 [2]:

IT Infra user type: these are the Data Centre Service Provider and the Virtualization Infrastrucutre Service Providers.

Technical user type: these are the Network Operators which may or may not combine this role with that of Communication Service Provider, In the case of a combined role the organization will have a technical department taking care of network operations and a more customer centric role taking care of the communication services.

 Techo-business user type: these are the Communication Service Providers with a more customer and business centric role providing communication services to different type of customers. 

Business user type: these are the organizations that traditionally do not have a telecom or IT background and focus on the business aspects, work closely together with CSP and NOP to enable ubiquitous communication for their industry or business.   

4.2.2.2
Networks

Supported technology; 4G, 5G, ….

Mobile networks have evolved over different generations and the intent expression used and interpretation of the intent may vary between generations therefore the generation of the mobile network technology is a dimension.  

4.2.2.3
Operated System

The operated system are the systems that are the receivers and processors of the intent. The technological evolution has enabled operated system to become more complex through the introduction of articficail intelligence and machine learning. While previous generations of operated system are classified as simple (and maybe not as open as today’s operated system), the introduction of “virtualization” has made operated system more flexible as various system functions can be co-orodinated in an agile sort of way. Maybe the co-ordinated system is generally the current state of the technology, while complex system with AI and ML are there but not on a ubiqituos scale. These complex systems will require governance by intents and policies.
4.2.2.4
Infrastructure for automation

This dimension is about the ability of an intent driven system to learn from its environmental context and apply those learnings to resolution of intent expressions. The more context the system can learn the less information needs to be expressed in the intent. 
Wikipedia: 
Automatic is Capable of operating without external control or intervention. (more automatic or less automatic)
Autonomous is Self-governing. Intelligent, sentient, self-aware, thinking, feeling, governing independently

4.2.2.5


Language

A language is used to express an instruction/activity/operation. There are different types of languages

· Native Machine language: An instruction is expressed in native machine language (Basically, used to refer to the native computer code i.e binary code).

· Imperative: An instruction is expressed in simple statements. It focuses more on describing the “How” but less on “What” 

· Declartive: An instruction is expressed without describing control flow. It focuses more on describing the “What” but less on “How”

· Natural: An instruction is expressed in human language

4.3

Automation mechanisms and intent driven management
The intent driven management service producer may utilize management closed-loop automation mechanisms (e.g. continuously monitor the intent fulfilment status, analyse the service and network information and meet the intent automatically etc.). The closed-loop automation mechanisms to achieve the intent are the implementation of the producer and shall not be standardized. The closed-loop automation of  Intent driven MnS producer is shown in the figure 4.3-1.

For example, to satisfy the Intent-NOP for NEP, after Intent-NOP MnS Producer translates the received intent to network equipment management requirements, the Intent-NOP MnS Producer may continuously monitor the intent fulfillment status, making analysis and adjust the network automatically to meet the intent requirements.  Some SON automatic mechanisms could be reused by the producer if needed.
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Figure 4.3-1 Closed-loop automation of  Intent driven MnS producer









4.4 

Intent Driven Management vs Policy Driven Management
A policy is a function that governs the choices in behavior of a system. It specifies the action(s) to be taken when specified condition(s) occur. See ref [7] for details about definition and terminologies for policy driven management.

An intent defines to what position (in what state) we want as specific entity to be. The necessary steps to get to this position is not defined by the intent but by policy.

The relation between the policy driven management (rule based) and intent driven management is shown in the figure below: 
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Figure 4.6.1: Intent driven management vs Policy driven management

Editor’s note: The relation between the Intent driven management and NRM resource model needs to be studies and is FFS

This figure describes the “What-How” view. As it now stands, the systems are mainly focused on “How” and “less What”. The networks like 5G brings more operational complexities, which is driving systems to shift the focus from “How” to “What”. The first step towards that shift, has been “Policy driven management”, with more focus on “How” and less on “What” covering domain specific issues/aspects.  As technologies are evolving and the level of complexity exeeds, the need for an abstraction level (Intent) becomes more apparent. An intent driven system needs to learn the behavior of networks and services to allow an operator to provide the desired state, without detailed knowledge of how to get to the desired state.
4.6
Lifecycle management of intent

An intent is subject to lifecycle management. An intent request is mapped to an expression that can be interpreted by a computer and processed with some input parameters from the request and parameters from the system. The intent is an instantiation of the intent expression and the associated parameters. This is captured by the system and lifecycle managed. 

1) Create intent

2) Activate intent

3) Monitor the network service and performance before and after the implementation of the intent to understand the effect of the intent on the performance [KPIs]

4) Supervise the fault status before and after the impelemntation of the intent to understand the effect of the intent on the fault status

5) De-activate intent

6)  Delete intent

Editor’s note: The need for all actions above and details around them need to be clarified and is FFS
End of change
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