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[bookmark: foreword][bookmark: _Toc57208991]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc57208992]Introduction
[bookmark: scope][bookmark: _Toc57208993]
1	Scope
The present document specifies concept, use cases, requirements and solutions for the intent driven management for service or network management.
[bookmark: references][bookmark: _Toc57208994]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 28.531: "Management and orchestration; Provisioning".

[bookmark: definitions][bookmark: _Toc57208995]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc57208996]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

[bookmark: OLE_LINK1]Intent: A desire to reach a certain state for a specific service or network management workflow.

[bookmark: _Toc57208997]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc57208998]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc5114130][bookmark: _Toc57208999]4	Concepts and Background
Editor's note: this clause will contain concepts and overview information relevant to the intent driven management.
[bookmark: _Toc57209000]4.1	Intent concept
[bookmark: _Toc57209001]4.1.1	Introduction
An intent specifies the expectations including requirements, goals and constraints for a specific service or network management workflow. The intent expression information may include particular objective and possibly some related details. Following are some general concepts for intent:
· Intent is understandable by humans, and also needs to be interpreted by the machine without any ambiguity.
· [bookmark: OLE_LINK43]Intent is declarative, which focus more on describing the “What” but less on “How”, which not only relieves the burden of the consumer knowing implementation details but also leaves room to allow the producer to explore alternative options and find optimal solution. Intent describes the properties that allows a satisfactory outcome.
· [bookmark: _GoBack]The expectations expressed by an intent is agnostic to the underlying system implementation, technology and infrastructure. Area can be used as managed object in the expectations expressed by an intent to achieve system implementation, technology and infrastructure agnostic.  

· Intent needs to be quantifiable from network data so that the fulfilment result can be measured and evaluated.
Intent can be categorized based on different user types or different management scenario types.
[bookmark: _Toc57209002]4.1.2	Intent categorizes based on user types
Based on roles related to 5G networks and network slicing management defined in clause 4.8 in TS 28.530[X], different kinds of intents are applicable for different kinds of standardized reference interfaces.

Figure 4.1.2-1: High-level model of different kind of intents expressed by different roles
-	Intent from Communication Service Customer (Intent-CSC): Intent from Communication Service Customer enables Communication Service Customer (CSC) to provide what CSC would like to do for the communication service without knowing how to do the detailed management for communication service. For example, Intent-CSC can be 'Enable a V2X communication service for a group of vehicles in certain time'.
-	Intent from Communication Service Provider (Intent-CSP): Intent from Communication Service Provider enables Communication Service Provider (CSP) to express an intent about what CSP would like to do for network without knowing how to do the detailed management for network. For example, Intent-CSP can be 'Provide a network service supporting V2X communications for highway-417 to support 500 vehicles simultaneously'.
[bookmark: OLE_LINK31][bookmark: OLE_LINK2]-	Intent from Network Operator(Intent-NOP): Intent from Network Operator enables Network Operator (NOP) to provide what NOP would like to do for group of network elements (i.e. subnetwork) management and control without knowing how to do the detailed management for the network elements. For example, Intent-NOP can be 'Provide a radio network service to satisfy the specified coverage requirements and UE throughput requirement in certain area'.
[bookmark: _Toc57209003]4.1.3	Intent categorizes based on management scenario types
Different types of intents are applicable for different types of management scenarios.
· Intent for network and service design/planning: Editor’s Note: The Intent for network and service design/planning is FFS.
· [bookmark: OLE_LINK41]Intent for network and service deployment: enables a consumer to express the network or service instance to be deployed. Examples of intent for network and service deployment are “Provisioning radio network in the specified area with specified frequency information, transport information, and radio information (e.g. range of PCI, Cell Id), network capacity and performance information” or “provisioning radio service in the specified area with certain service characteristics (e.g. SLS)”.
· Intent for network and service assurance: enables a consumer to express intents for network and service assurance, and the following two sub-groups:
· Intent for network and service maintenance: enables a consumer to express the network and service status (e.g. performance, alarm, issue) to be monitored or the network and service issues to be addressed. Examples of intent for network and service maintenance are “Monitoring coverage performance in the specified area by geographic grid granularity” or “Addressing the certain weak coverage issues in specified area”.
· Intent for network and service optimization/assurance: enables a consumer to express the performance objectives of network and service to be improved. Examples of intent for network and service optimization are “Optimize radio network in the specified area with certain RAN UE throughput objectives (e.g. target average RAN UE DL throughput, target percentage of UE with the RAN UE DL throughout less than 5Mbps)” or “Optimize radio network in the specified area with certain coverage objectives (e.g. target coverage ratio, target average RSRP)”.
[bookmark: _Toc57209004]4.2	Intent driven MnS
[bookmark: OLE_LINK32]Introduction of service-based architecture for 5G, in combination with functional model of business roles, exceeds the level of complexity for managing network in different scenarios (including scenarios for design/planning, deployment, maintenance and optimization) both in a single and multivendor network. New/simpler ways of managing are needed.
An Intent driven MnS allows its consumer to express intents for managing the network and services and obtain the feedback of intent evaluation result. The Intent-driven MnS producer have the following capabilities:
· [bookmark: OLE_LINK33][bookmark: OLE_LINK38][bookmark: OLE_LINK39]Translate the received intent to executable actions as follows:
· [bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK36]Performing service or network management tasks
· Identifying, formulating and activating service or network management policies
· [bookmark: OLE_LINK37]Evaluate the result/information about the intent fulfilment (e.g. the intent is satisfied or not).
The following figure 4.2-1 shows the model of Intent-driven MnS.

Figure 4.2-1: Intent-driven MnS
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 non-Intent driven MnS.
[bookmark: _Toc57209005]4.3	Intent driven closed-loop 
Intent can be used for management and control of closed-loop automation (e.g. intent can be used as the goals for the closed-loop), which means the intent can be translated to policies and management tasks by MnS producer to execute the closed-loop automation. In the intent driven management approach, how MnS producer using closed-loop automation mechanisms to satisfy the intent is the implementation of the MnS producer and shall not be standardized. The closed-loop automation of Intent driven MnS producer is shown in the figure 4.3-1. 

Figure 4.3-1 Intent driven closed-loop
[bookmark: _Toc57209006]4.4	Relation between the policy driven management and intent driven management
[bookmark: OLE_LINK44][bookmark: OLE_LINK7]An intent specifies the expectations including requirements, goals, and constraints for a specific service or network management workflow, while a policy specifies the action(s) to be taken when given condition occurs. For certain scenarios, policies can be used in conjunction with intents to achieve the autonomous purposes. Figure 4.4-1 describes the relation between the policy and intent in the “what-how” view. As it now stands, the telecom systems are mainly focused on "how" and "less what". The current 5G networks brings more operational complexities, and the telecom system need to be able to adapt their operation to the business objectives of the operator as well as expectations of customer, which is driving customer 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 (an example for policy is when the average throughput is lower than certain threshold, take specified actions). As technologies are evolving and the level of complexity exceeds, the need for an abstraction level description (i.e. Intent) becomes more apparent (an example for intent is the target average throughput for certain area should be assured). An intent driven system will be able to learn the behaviour of networks and services and allows a customer to provide the desired state, without detailed knowledge of how to get to the desired state.


Figure 4.4-1: Relation between the policy and intent 

[bookmark: _Toc57209007]5	Specification Level Requirements
Editor's note: this clause will contain specific use case and requirements for intent driven management.

[bookmark: _Toc4143694][bookmark: _Toc57209008]5.1	Use cases
Editor's note: this clause will contain specific use case for intent driven management. The use case can be categorized into some sub-clauses (e.g. one sub-clause for deployment related use case, and one sub-clause for optimization related use cases)
[bookmark: _Toc57209009]5.1.1	Network and service deployment
[bookmark: _Toc54258865][bookmark: _Toc57209010][bookmark: OLE_LINK19][bookmark: OLE_LINK18]5.1.1.1	Intent driven radio network provisioning
[bookmark: _Toc57209011]5.1.1.1.1	Introduction
[bookmark: OLE_LINK58][bookmark: OLE_LINK30]This use case describes a scenario where a MnS consumer express intent for radio network provisioning in the specified area to a MnS producer. In this scenario, MnS consumer expresses its intent for radio network provisioning to MnS producer, which includes coverage area information (e.g. geographical areas), radio setting parameter sets (e.g. frequency information, range of gNB Id, range of PCI, range of Cell Id, range of nRTAC), transport setting parameters (including OM transport information (e.g. OMlocalIPaddress, OMremoteIPaddress, OMNextHopInfo) and NG transport information (e.g. list of NGlocalIPaddress, list of NGremoteIPaddress)), and supported network capacity information (e.g. maximum UE number) and network performance information (e.g. UL/DL throughput).
Based on the intent for radio network provisioning received, MnS producer identifies corresponding RAN NEs discovered in the specified coverage area, analyses and generates the configuration parameters (including radio configuration parameters and transport configuration parameters) for each identified RAN NE and corresponding Cells, creates MOI(s) for each RAN NEs and Cells and configure the created MOI(s), and performs verification for configured RAN NEs to enable the radio network in the specified area is successfully provisioned and satisfy the received intent.  
MnS producer notifies MnS consumer about the fulfilment information of radio network provisioning intent after the verification is finished.
[bookmark: _Toc57209012]5.1.1.1.2	Requirements
[bookmark: OLE_LINK8]REQ-Intent_Deploy_Net-CON-1 The intent driven MnS shall have capability enabling MnS consumer to express intent for radio network provisioning for specified area to MnS producer.
REQ-Intent_Deploy_Net-CON-2 The intent driven MnS shall have capability enabling MnS consumer to obtain fulfilment information of intent of radio network provisioning.

[bookmark: _Toc57209013][bookmark: OLE_LINK9]5.1.1.2	Intent driven radio service provisioning
[bookmark: _Toc57209014]5.1.1.2.1	Introduction
This use case describes a scenario where a MnS consumer express intent for radio service (radio network as service) provisioning in the specified area to a MnS producer.
In this scenario, MnS consumer expresses its intent for radio service provisioning to MnS producer, which includes coverage area information (e.g. geographical areas), and supported service capacity information (e.g. maxNumberofUEs, activityFactor) and service performance information (e.g. serviceType, dLThptPerUEPerSubnet, uLThptPerUEPerSubnet).
Note: the slice agnostic parameters in RAN SliceProfile can be used for service capacity information and service performance information.
Based on the intent for radio service provisioning received, MnS producer decides to use radio network with slicing or radio network without slicing to support the intent. 
· In case of using radio network with slicing, the use case for network slice subnet creation defined in TS 28.531[2] can be reused.
· In case of using radio network without slicing, MnS producer identifies corresponding RAN NEs and cells in the specified coverage area to support the intent, analyses and configure the service specific configuration parameters for corresponding RAN NE and Cells (e.g. RRM policies, supported services).  
MnS producer notifies MnS consumer about the fulfilment information of radio service provisioning intent after the service configuration is finished.
[bookmark: _Toc57209015]5.1.1.2.2	Requirements
REQ-Intent_Deploy_Sev-CON-1 The intent driven MnS shall have capability enabling MnS consumer to express intent for radio service provisioning for specified area to MnS producer.
REQ-Intent_Deploy_Sev-CON-2 The intent driven MnS shall have capability enabling MnS consumer to obtain fulfilment information of intent of service network provisioning.
[bookmark: _Toc57209016]5.1.2	Network and service optimization
[bookmark: _Toc57209017]5.1.2.1	Intent driven management for coverage optimization
[bookmark: _Toc57209018][bookmark: OLE_LINK45]5.1.2.1.1	Introduction
In this scenario, MnS consumer expresses its intent for coverage optimization to NEP, which includes optimization area information (e.g. geographical area), optimization RATs (e.g. NR only, EUTRAN only, or all RATs), optimization time (e.g. start time, end time) or period (e.g. per day, per hour), coverage optimization targets (e.g. target average RSRP, target weak coverage ratio).
Based on the intent for coverage optimization received, MnS producer collects and analyses corresponding coverage related data (e.g. RSRPs of the serving cell and neighbour cells reported by each UE with anonymous id (e.g., C-RNTI) and location information in the MDT reports)) of corresponding RAN NEs in the specified areas, identifies the potential coverage issues which will impact the coverage targets satisfaction, analyses the identified coverage issue and corresponding solutions, evaluates, decides and adjusts the coverage configuration parameters. The Artificial intelligence or machine learning technologies may be used in above workflow to satisfy the intent, for example, online iteration optimization technologies may be used to selecting the best coverage configuration parameters rapidly.
MnS producer continuously monitors the coverage performance (e.g. weak coverage ratio, average RSRP) for the specified area, and decides whether coverage targets described in the intent is satisfied. If not satisfied, NEP iteratively executes above workflows (including collect, identification, analysis, evaluation, decision and adjustment) to fulfil the coverage targets.
MnS producer may notify MnS consumer about the intent fulfilment information, including coverage performance for the specified area (e.g. weak coverage ratio, coverage hole ratio, average RSRP) which enables MnS consumer to monitor the intent for coverage optimization.
[bookmark: _Toc57209019]5.1.2.1.2	Requirements 
REQ-Intent_Opt_Cov-CON-1 The intent driven MnS shall have capability enabling MnS consumer to express intent of coverage optimization for specified area to MnS producer.
REQ-Intent_Opt_Cov-CON-2 The intent driven MnS shall have capability enabling MnS consumer to obtain fulfilment information of coverage optimization. 
[bookmark: _Toc57209020]5.1.2.2	Intent driven management for RAN UE throughput optimization
[bookmark: _Toc57209021][bookmark: OLE_LINK17]5.1.2.2.1	Introduction
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]In this scenario, MnS consumer expresses its intent for RAN UE throughput optimization to MnS producer, which includes optimization area information (e.g. geographical area), optimization RATs (e.g. NR only, EUTRAN only, or all RATs), optimization time (e.g. start time, end time) or period (e.g. per day, per hour), RAN UE throughput optimization targets (e.g. target average UL/DL RAN UE throughput, target percentage of UE with low UL/DL RAN UE throughput (e.g. < 5 Mbps), target percentage of UE with high UL/DL RAN UE throughput (e.g. > 50 Mbps)), optional optimization scope (e.g. specific service type, specific UE groups).
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Based on the intent for RAN UE throughput optimization received, MnS producer collects and analyses corresponding RAN UE throughput related data in the specified areas, identifies the potential RAN UE throughput issues (e.g. low RAN UE throughput for certain areas, high load for certain areas, frequent handover), which will impact RAN UE throughput intent satisfaction, analyses, evaluates, decides and adjusts the radio feature configuration parameters for impacted RAN NEs/Cells in the specified areas. The Artificial intelligence or machine learning technologies may be used to select the optimal radio feature configuration parameters set rapidly to satisfy RAN UE throughput target.
[bookmark: OLE_LINK23]MnS producer continuously monitors the RAN UE throughput performance (e.g. average UL/DL RAN UE throughput, percentage of UE with low UL/DL RAN UE throughput (e.g. < 5 Mbps), percentage of UE with high UL/DL RAN UE throughput (e.g. > 50 Mbps)) for the specified area, and decides whether RAN UE throughput target is satisfied. 
MnS producer may notify MnS consumer about the intent fulfilment information, including the RAN UE throughput performance (e.g. average UL/DL RAN UE throughput, percentage of UE with low UL/DL RAN UE throughput) for the specified area which enables MnS consumer to monitor the intent for coverage optimization.
[bookmark: _Toc57209022]5.1.2.2.2	Requirements
REQ-Intent_Opt_Thp-CON-1 The intent driven MnS shall have capability enabling MnS consumer to express intent of RAN UE throughput optimization for specified area to MnS producer.
REQ-Intent_Opt_Thp-CON-2 The intent driven MnS shall have capability enabling MnS consumer to obtain fulfilment information of intent for RAN UE throughput optimization. 
[bookmark: _Toc57209023]5.2	Requirements
Editor's note: this clause will contain specific requirements for intent driven management. 

[bookmark: _Toc57209024]6	Stage 2 definition for Intent Driven Management
Editor's note: this clause will specify the stage2 definition for Intent driven management which may include the management operations, management entities and management information

[bookmark: _Toc57209025]7	Stage 3 definition for Intent Driven Management
Editor's note: this clause will specify the solution set for Intent Driven Management defined in clause 6.
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