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	Abstract:
	This new version of draft Recommendation M.fidtom: “Framework of intent driven telecom operation and management” is based on the contribution C130 and comment of Q6/2 meetings during 8-17 November 2023.

[bookmark: _Toc23508461][bookmark: _Toc23508480][bookmark: _Toc74141712][bookmark: _Toc140222764]Summary
This new version of draft Recommendation M.fidtom: “Framework of intent driven telecom operation and management” is based upon C130 and comments of Q6/2 meeting during 8-17 November 2023. 


The main changes are as follows:
Draft ITU-T Recommendation M.fidtom
Framework of intent driven telecom operation and management     
1. [bookmark: _Toc99821629][bookmark: _Toc520298765][bookmark: _Toc520298676][bookmark: _Toc520224087][bookmark: _Toc520224088][bookmark: _Toc520298766][bookmark: _Toc520298066][bookmark: _Toc520298675][bookmark: _Toc520298067][bookmark: _Toc99821635][bookmark: _Toc23508472][bookmark: _Toc23508471][bookmark: _Toc23338324][bookmark: _Toc25135657][bookmark: _Toc23338305][bookmark: _Toc23508680][bookmark: _Toc25135659][bookmark: _Toc23508541][bookmark: _Toc23338307][bookmark: _Toc23508540][bookmark: _Toc23338326][bookmark: _Toc23508679][bookmark: _Toc23508491][bookmark: _Toc25135658][bookmark: _Toc23508492][bookmark: _Toc23508490][bookmark: _Toc23508542][bookmark: _Toc23338325][bookmark: _Toc23508678][bookmark: _Toc23508473][bookmark: _Toc23338306][bookmark: _Toc23338316][bookmark: _Toc118219332]Scope
This Recommendation provides a framework of intent driven AITOMintent driven telecom operation and management. It describes the functional framework of intent driven AITOMintent driven telecom operation and management to support telecom operation management for efficiency improvement, quality assurance and other applications. 
This Recommendation also describes the relationship of the framework of intent driven telecom operation and management intent driven AITOM and AITOM. Workflow of intent driven telecom operation and management intent driven AITOM are also described.
2. [bookmark: _Toc118219333][bookmark: _Toc23338317]References
The following ITU-T Recommendations and other references contain provisions, which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.
The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.
[ITU-T M.3080]                         Recommendation ITU-T M.3080(2021), Framework of artificial intelligence enhanced telecom operation and management (AITOM).
[ETSI GR ENI 004]	European Telecommunication Standards Institute (2019), Experiential Networked Intelligence (ENI); Terminology for Main Concepts in ENI.
[ITU-T E.749.13]                         Framework and requirements for civilian unmanned aerial vehicle flight control using artificial intelligence.
[IETF RFC 9315]                        Intent-Based Networking - Concepts and Definitions


3. [bookmark: _Toc23338318][bookmark: _Toc118219334]Definitions
3.1 Terms defined elsewhere
[bookmark: OLE_LINK58][bookmark: OLE_LINK53][bookmark: OLE_LINK59]This Recommendation uses the following terms defined elsewhere:
[bookmark: OLE_LINK38][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK34][bookmark: OLE_LINK35]3.1.1 artificial intelligence (AI) [ITU-T E.749.13]: An interdisciplinary field, usually regarded as a branch of computer science, dealing with models and systems for the performance of functions generally associated with human intelligence, such as reasoning and learning.
TBD
3.2 Terms defined in this Recommendation
[bookmark: OLE_LINK89][bookmark: OLE_LINK74][bookmark: OLE_LINK75]This Recommendation defines the following terms:
3.2.1 intent: A set of requirement from internal layers users and external customers of AITOM without specifying how to achieve or implement them input. 
[NOTE]: Reference IETF [RFC 9315]. Intent:  A set of operational goals (that a network should meet) and outcomes (that a network is supposed to deliver) defined in a   declarative manner without specifying how to achieve or implement them.
3.2.21 intent driven management: A management function set that provides the capability for internal users and external customers.to achieve desired operational goals and outcomes. 
[NOTE]: The relationship between intent driven and intent based management will be added in this chapter in the next meeting.
 TBD
4. [bookmark: _Toc23338319][bookmark: _Toc118219335]Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:
AI		Artificial Intelligence
AITOM	AI enhanced Telecom Operation and Management
APP 		Application
EMS 		Element Management System
MFS 		Management Function Set
NFV 		Network Function Virtualization
SOMM 	Smart Operation Maintenance and Management 
TMN 		Telecommunications Management Network 
VIM 		Virtual Infrastructure Management
TBD
5. [bookmark: _Toc23338320][bookmark: _Toc118219336]Conventions
In this Recommendation:
The keywords "is required to" indicate a requirement which must be strictly followed and from which no deviation is permitted, if conformance to this Recommendation is to be claimed.
The keywords "is recommended" indicate a requirement which is recommended but which is not absolutely required. Thus, this requirement need not be present to claim conformance.
The keywords "can optionally" indicate an optional requirement which is permissible, without implying any sense of being recommended. This term is not intended to imply that the vendor's implementation must provide the option, and the feature can be optionally enabled by the network operator/service provider. Rather, it means the vendor may optionally provide the feature and still claim conformance with this Recommendation.
6. [bookmark: _Toc118219337][bookmark: _Toc23338321]Overview 
At present, artificial intelligence technology is developing rapidly, and substantive breakthroughs have been made in many fields. For the telecom industry, with the complexity of telecom network and the diversification of telecom business, network operation and management is facing great pressure. The traditional network operation and management mode is hard to meet the future needs obviously. Therefore, it has become a development trend to introduce the artificial intelligence technology to communication network. 
At the same time, intent driven management has also been proposed as the direction of telecom management development in the future, with the development of artificial intelligence technology. Intent driven management can greatly improve the ability of network operation and management and reduce the work intensity of operation and management personnel. By analyzing the input intent and completing the issuance and execution of network instructions through intelligent closed-loop control, intent driven management can strengthen the intelligence and automation of the telecom operation management system.
The goal of intent driven management is to automate telecom operation and management system and enable the network to better align with intent. Intent driven management can freeing network engineers from the chore of network operation and management. Instead of just using some complicated scripts, it has an automated network management platform and graphical tools to realize network changes based on the intent. The capability of network operation and management will be greatly improved through introducing intent driven management.  So, it is necessary to study how to enhance telecom operation and management by adoption of intent driven management
Therefore, This Recommendation presents the framework of intent driven AITOMintent driven telecom operation and management, which is used for supporting efficiency improvement, quality assurance and industry application.
The objective of the framework of intent driven telecom operation and management intent driven AITOM is to introduce intent driven management layer to enhance the intelligence of the telecom operation management system based on AITOM in [ITU-T M.3080].
7. [bookmark: _Toc118219338][bookmark: OLE_LINK7][bookmark: _Toc23338322]General requirements of intent driven telecom operation and managementintent driven AITOM
Contributor’s Note: This section would provide the General requirements of intent driven telecom operation and management.
To support telecom operation management for efficiency improvement, quality assurance and industry application, intent driven telecom operation and management intent driven AITOM may satisfy the following requirements:
–	Intent driven telecom operation and management Intent driven AITOM is compatible with AITOM standard.
–	Intent driven telecom operation and management Intent driven AITOM has stronger intent management capabilities to support the telecom operation management.
–	Intent driven telecom operation and management Intent driven AITOM supports a security mechanism which guarantees intent driven telecom operation and management intent driven AITOM operated in a safe way or environment.
–	Intent driven telecom operation and management Intent driven AITOM supports a closed-loop procedure of the intent from internal users and external customers in telecom operation management.
–	Intent driven telecom operation and management Intent driven AITOM supports a capability of intent parsing.
–	Intent driven telecom operation and management Intent driven AITOM supports a capability of data storage.
TBD
8. [bookmark: _Toc118219339][bookmark: OLE_LINK1][bookmark: OLE_LINK5]Framework of intent driven AITOMtelecom operation and management
Contributor’s Note: This section would provide the framework of intent driven telecom operation and management. 
[bookmark: _Toc118219340][bookmark: _Toc99111382]8.1 Top views of intent driven AITOMintent driven telecom operation and management
The framework of intent driven telecom operation and management intent driven AITOM adds a new function set (intent driven management) and based on a top layered functional framework of AITOM. Figure 8-1 shows the relationship between the top layered functional frameworks of AITOM and intent driven AITOMintent driven telecom operation and management.

[image: ]
[bookmark: OLE_LINK31][bookmark: OLE_LINK12][bookmark: OLE_LINK14]Figure 8-1 – Relationship between top layered functional frameworks of AITOM and intent driven AITOM
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]The framework of intent driven AITOMintent driven telecom operation and management is compliant with the top layered functional framework of AITOM but enhances it. To make the layer structure, functionality, security of AITOM clearer or more reasonable, an independent area which is called intent driven management is added among the top layered functional frameworks of SOMM, AI engine, and customer-oriented marketplace layer to provide intent parsing capabilities for internal users and external customers.
The functional blocks contained in the intent driven management layer are defined respectively, as shown in Figure 8-1. 


Figure 2 – Functional framework of intent driven AITOM
The customer-oriented marketplace layer is the same as in [ITU-T M.3080]. The Intent driven management mainly provides intent parsing capabilities to internal users and external customers, and has five functional blocks, which are Intent recognition, Intent management, Intent verification, Intent decision, and Intent repository. Each layer of the SOMM is the same as in [ITU-T M.3041]. The AI engine is the same as in [ITU-T M.3080]. The underlay network provides data to data convergence and the management layer of SOMM in AITOM, but it is not included in the functional framework of intent driven AITOM.
8.2 Intent driven management
[bookmark: _Toc118219342][bookmark: OLE_LINK13][bookmark: OLE_LINK27][bookmark: OLE_LINK28]8.2.1 Introduction of the general architecture of Intent driven management
[image: ]
Figure 8-23 – Architecture of the Intent driven management
[bookmark: _Toc118219343]Figure 8-2 shows more detailed functions of the Intent driven management. Intent driven management mainly consists of Intent recognition, Intent management, Intent verification, Intent decision, and Intent repository. The intent driven management can provide intent parsing capabilities for the input intent of the internal layers and external layer. The closed-loop control of intent driven telecom operation and management intent driven AITOM can be completed through the coordination among the five modules.
8.2.2 Intent recognition
This module is required to recognize the intent of the input, analyze the intent, formulate the corresponding configuration based on the analysis results in the intent repository, and output the results to the intent verification module. The subset functions are as followings:
· Information acquisition function: It can obtain the information to be identified.
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Target field determination function: It can determine the target domain corresponding to the information to be identified from multiple preset fields. 
· Candidate intents determination function: If the semantic distance between two or more intents, which under the target field, and the feature text is less than the preset threshold, the two or more intents are considered as candidate intents.
· [bookmark: OLE_LINK6][bookmark: OLE_LINK8]Joint similarity determination function: It can determine the joint similarity between the feature text and the candidate intent, which under the target field, is determined based on the depth information of the candidate intent in the intent knowledge graph and the semantic distance between the feature text and the candidate intent.
· [bookmark: OLE_LINK9][bookmark: OLE_LINK17]The target intent determination function: It can determine the target intent corresponding to the information to be identified based on the joint similarity between the feature text and the intent. In this process, the intent whose joint similarity with the feature text is greater than the preset threshold is taken as the target intent corresponding to the information to be recognized.
[bookmark: _Toc118219344]8.2.3 Intent management
This module is required to manage the original intent, including capture, categorization, negotiation, and validation of intent, and complete life-cycle management of intent. The subset functions are as followings:
[bookmark: _Toc118219345]Intent capture function: It can obtain inventory information such as identity, role and business package of the intent initiator. The information not provided by the input terminal can be obtained through data collection by means of the intent replenishment mechanism.
Intent categorization function: It involves categorizing judgments such as type of intent, scope of intent, etc. It identifies the corresponding business scenario according to the user-ID entered by the user, and determines the feedback and life cycle of the intent according to the information captured by the intent. It carries out the classification management and identification of the intent, and matches the corresponding verification function and recognition function.
Intent verification function: It carries out semantic analysis, and extracts the intent generation logic. When the original intent is satisfied, the converter is called to enter the intent realization process. When the network state changes, the intent index will also change.
Intent negotiation function: It extracts structured intent information, calls categorization function and verification function. It can make it clear whether the current system capability can meet this intent.
Lifecycle management function: It manages the lifecycle of intent. It is necessary to monitor the network status in real time and interact with the verification module. If the intent configuration is inconsistent with the input of the intent, it is necessary to re-classify the intent and conduct life cycle management and other processes.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]8.2.4 Intent verification
This module is required to verify whether the current policy meets the intent requirements of the input. Verification function mainly includes executable verification, validity verification and network real-time information database. The subset functions are as followings:
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Executable verification function: The configuration obtained in the recognition function shall be verified whether it can be executed in the actual network environment according to the real-time network status, and relevant information shall be fed back to the decision module.
Validity verification function: When the configuration is actually executed, the network status will change. It is necessary to verify whether the configuration meets the user's intent and achieves the expected effect. And it is necessary to feed the verification results back to the decision module.

[bookmark: _Toc118219346][bookmark: OLE_LINK15][bookmark: OLE_LINK16]8.2.5 Intent decision
This module is required to determine whether the current policy can be delivered. The intent decision module mainly includes intent switching auxiliary, decision matching analysis and decision center. The subset functions are as followings:
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Intent conversion assistance function: Decision module can make use of the AI capability or the experience knowledge of the administrator to assist the conversion function to complete the intent conversion. According to the translation and analysis of the intent, the user's intent is converted into the network configuration that conforms to the user's intent.
Decision matching analysis function: The verification module verifies the executability and validity, and then feeds the results back to the decision module. The decision module judges whether the current configuration can meet the user's intent according to the data transmitted by the verification module. If the verification results are delivered correctly, it means that intent management needs to carry out "intent-configuration" arrangement.
Intent decision center function: The intent decision center needs to judge whether the strategy meets the requirements according to the current actual network environment and state, combined with the result of decision matching analysis. When the user intent is not realized or the network status is abnormal, the decision module needs to make optimization or remedy measures. And it will inform the transformation module to respond and carry out the intent-to-configuration translation processing.

[bookmark: _Toc118219347][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK2][bookmark: OLE_LINK24]8.2.6 Intent repository
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]This module is required to provide the function of data storage, and the function of mapping information between intent and configuration. Intent repository should have the capability of interacting with other modules. Intent repository provides the relevant data of intent model for the intent management module, and the mapping relationship between intent and configuration for the verification module.
Intent instance repository: The Intent instance repository need to store the mapping relationship between the user's input intent and the intent translation information. After the input intent information is translated, the corresponding relationship between the intent and the translated information is saved in the intent instance repository. The stored data can be used for machine learning to improve the accuracy of translation.
User information repository: The user information repository needs to store the historical data of different types of users, including user service information, geographic location information, SLA and so on. The stored historical data of users can be used for machine learning to improve the efficiency processing.
Configuration repository: The configuration repository needs to store the mapping relationship from intent to configuration. When the intent management module captures and classifies the intent, it needs to interact with the configuration repository to retrieve the corresponding intent configuration template. If it is a new intent, the intent management module needs to connect with the external AI engine to generate a new intent-configuration template, and then it will be saved in the configuration repository.

9. [bookmark: _Toc118219348]Workflow of intent driven telecom operation and managementintent driven AITOM
Contributor’s Note: This section would provide workflow.
Figure 9-1 shows an example of the intent driven management interacting with other parts of the AITOM.




Figure 9-14 – Flow of Intent parsing 
An intent specifies expectations including requirements, goals and constraints for a specific service or network management workflow. The workflow of intent driven telecom operation and management intent driven AITOM has three stages as shown in Figure 9-1:
Stage 1: Intent collection
Intent can be collected from different entities, including participants from marketplace, systems and functional blocks of SOMM within AITOM framework. In Figure 9-1, the intent collected from participants of marketplace is noted as intent from external customers. The intent collected from SOMM is noted as intent from internal users.     
Stage 2: Intent parsing and management
Once intent is collected, the intent driven management layer will trigger the processes to parsing the collected intent, aims to translate the intent semantics into a number of executable actions as intent decision. These processes can be performed with enhancement with various capabilities and tools provided by AI engine. 
For a given intent processes within this stage, the specific workflow and interactions with AI engine and other modules of intent driven management is handled by intent management module. A typical workflow would be 
· intent management module captures the collected intent and initial the life-cycle management for the collected intent. The automation level and processing efficiency of the intent management can be improved with AI capabilities provided by AI engine. 
· intent recognition module translates and identifies the operational and management requirements and corresponding policy and actions from the intent. The accuracy intent recognition and analysing can be improved with AI capabilities provided by AI engine. 
· Intent verification module will perform the verification on whether the identified policy and actions can meet the intent goals with AI sandbox training support from AI engine. 
· Intent decision module gets all verifications results from intent verification module to recommend the optimal intent decision for SOMM. The decision making process can be performed with enhancement of AI engine.
· Intent repository provides the mapping of intent and configuration information for the corresponding intent decisions, so that the recommended policy and actions can be executed by SOMM.  
Stage 3: Intent execution 
The intent decision is the result of intent parting which aims to satisfy the goals expressed in the collected intent. The intent decision provided by intent driven management layer contains one or multiple policies combined with executable actions for SOMM functional blocks in different layers. 



Appendix
Use case of the intent driven AITOM
[NOTE]: The use cases will be added in Appendix.
_______________________
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