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[bookmark: foreword][bookmark: _Toc103772220]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: _Toc103772221]Introduction
With the recent introduction of intent driven management a service provider or network operator can manage 5G network and services through the expression of intents (expectations). Network slice requirements are specified in service profile(s) which can be viewed as expectations on a network slice. The present document studies the use of intent driven management for management of network slices.
[bookmark: scope][bookmark: _Toc103772222]
1	Scope
The present document specifies potential use cases, requirements, and solutions for intent driven  management for network slicing. The document provides conclusions and recommendations on the next steps in the standardization.

[bookmark: references][bookmark: _Toc103772223]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 28.530: "Management and orchestration; Concepts, use cases and requirements"
[3] 	3GPP TS 28.531: "Management and orchestration; Provisioning"
[4]	3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3"
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc103772224]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc103772225]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].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc103772226]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc103772227]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: _Toc103772228]4	Concepts and Overview 
[bookmark: _Toc103772229]4.1 	General
Network slicing is one of the key 5G features. The lifecycle of a Network Slice instance can be described by the following: commissioning, operation and decommissioning. Before a NetworkSlice instance can be created there is a preparation phase. The different phases are described in more detail in TS 28.530 [2]. 
The attributes in ServiceProfile represent the network slice related requirements, and the attributes in SliceProfile represent network slice subnet related requirements. The uses of ServiceProfile and SliceProfile are described in TS 28.531 [3] and TS 28.541 [4].

Figure 4.1-1: Intent-driven MnS
In Intent-driven management, the MnS consumer provides its intent to the MnS producer. The producer of an Intent-driven MnS shall allow the consumer to manage the service and / or network resources through the use of intents. 
[bookmark: _Toc103772230]4.2 	Classification of use cases in TS 28.531
The use cases for provisioning of a network slice instance described in TS 28.530 [2] and TS 28.531 [3] are as follows:
-	Create a network slice instance;
-	Activate a network slice instance;
-	De-active a network slice instance;
-	Modify a network slice instance;
-	Terminate a network slice instance.
The technical specification TS 28.531 [3] describes specification level use cases related to network slice management. Table 4.2-1 provides the classification of those use cases related to network slice instance and network slice subnet management capabilities. The detail information about use cases and management capability supporting the use cases are described in TS 28.531 [3].
Table 4.2-1: The classification of use cases in TS 28.531 
	Clause
	Use case
	Management capabilities required

	5.1.1
	Network slice instance allocation
	Provisioning of a network slice

	5.1.2
	Network slice instance subnet allocation
	Provisioning of a network slice subnet

	5.1.3
	Network slice instance deallocation
	Provisioning of a network slice

	5.1.4
	Network slice subnet instance deallocation
	Provisioning of a network slice subnet

	5.1.5
	Obtaining network slice subnet instance information
	Query information

	5.1.6
	Network slice feasibility check
	Provisioning of a network slice (subnet)

	5.1.7
	Network slice instance activation
	Provisioning of a network slice

	5.1.8
	Network slice instance deactivation
	Provisioning of a network slice

	5.1.9
	Network slice instance modification
	Modification of a network slice

	5.1.10
	Network slice subnet instance activation
	Provisioning of a network slice subnet

	5.1.11
	Network slice subnet instance deactivation
	Provisioning of a network slice subnet

	5.1.12
	Network slice subnet instance modification
	Modification of a network slice subnet

	5.1.13
	Network slice subnet configuration
	Modification of a network slice subnet

	5.1.14
	Exposure of network slice management data
	Query information

	5.1.15
	Exposure of network slice management capability
	Management capability exposure

	5.1.16
	Network slice subnet instance management capability exposure
	Management capability exposure



Editor’s Note: the Table 4.2-1 may be updated according to the outcome of release 17 work item eNETSLICE_PRO.
[bookmark: _Toc103772231]4.3 	Background information of Intent-driven management and intent driven management MnS
The intent driven management is specified in TS 28.312 from release 17. As described in TS 28.312, the intent specifies the expectations including requirements, goals and constraints for a specific service or network management workflow.
As described in TS 28.312 clause 4.1.2, based on network slice management, the intent can be categorized based on user types as follows:
· Intent-CSC MnS producer provides intent driven MnS for communication services.
· Intent-CSP MnS producer provides intent driven MnS for network services.
· Intent-NOP MnS producer provides intent driven MnS for network equipment.
Similar with the intent types for CSC, CSP and NOP, the TS 28.530 [2] describes roles related to 5G network and network slicing, some examples of roles are:
-	Communication Service Customer (CSC): Uses communication services.
-	Communication Service Provider (CSP): communication service provided by CSP can be built with or without network slice
-	Network Operator (NOP): Designs, builds and operates networks and provides related services, including network services and network slices.
[bookmark: _Toc103772232]5	Use cases and potential requirements
[bookmark: _Toc103772233]5.1	Intent driven management for Network slice life cycle management
[bookmark: _Toc103772234]5.1.1 	Use case of Intent driven management to deliver a network slice instance
[bookmark: _Toc103772235][bookmark: _Toc50534036][bookmark: _Toc50535357][bookmark: _Toc50539679][bookmark: _Toc50647285][bookmark: _Toc50647404]5.1.1.1	Introduction
To satisfy the requirement of network operator for allocation of a network slice instance with certain characteristics, the 3GPP management system requests creation of new or using existing network slice instance.
[bookmark: _Toc103772236][bookmark: _Toc50534037][bookmark: _Toc50535358][bookmark: _Toc50539680][bookmark: _Toc50647286][bookmark: _Toc50647405]5.1.1.2 	Pre-condition
CSP provides the intent driven management service to CSC to create a communication service.
Network operator is capable to provide the life cycle management of network slice instance in management system to invoke the proper intent driven MnS or existing MnSs.
[bookmark: _Toc103772237]5.1.1.3	Description
In order to enable a group of end users to connect to communication service provided by a 3GPP network, a MnS Consumer expresses its intent to order a communication service to network operator.
The operator provides the expectation of intent of creating a network slice instance with a set of network characteristics. The intent driven management service producer is capable to translate the intent of creating a network slice instance to the network operator’s intent to relevant requirements of creating a network slice instance. Regarding the intent MnS request received, the intent driven-management service provider may decide management capabilities to meet the requirements of creating a network slice instance, for example allocating a network slice instance. The intent driven management service producer is also capable to provide the management capabilities to support the provisioning of a network slice instance addressing the capability of network slice instance, QoS requirement and other requirement derived from the expression of the intent.
[bookmark: _Toc50534038][bookmark: _Toc50535359][bookmark: _Toc50539681][bookmark: _Toc50647287][bookmark: _Toc50647406][bookmark: _Toc103772238]5.1.1.4	Post-condition
The communication service creation operation expressed by intent for a specified group of end users is fulfilled.
[bookmark: _Toc103772239]5.1.1.5	Requirements
[bookmark: OLE_LINK8]REQ-Intent_Deploy_Slice-CON-1: The intent driven MnS shall have capability enabling MnS consumer to express intent containing an expectation for delivering a communication service.
REQ-Intent_Deploy_Slice-CON-2: The intent driven MnS shall have capability enabling MnS consumer to express intent containing an expectation for delivering a network slice instance.
[bookmark: _Toc103772240]5.1.2 	Use case of Intent driven management to deliver a network slice instance subnet
[bookmark: _Toc103772241]5.1.2.1	Introduction
To satisfy the requirement of network operator for allocation of a network slice instance subnet with certain characteristics, the 3GPP management system requests creation of new or using existing network slice subnet instance. The examples of network slice subnet instance are CN slice subnet instance or RAN slice subnet instance.
[bookmark: _Toc103772242]5.1.2.2	Pre-condition
Network operator provides the intent driven management service to create a network slice subnet instance.
Network operator is capable to provide the life cycle management of network slice subnet instance in management system to invoke the proper intent driven MnS or existing MnSs.
[bookmark: _Toc103772243]5.1.2.3	Description
In order to create the network slice subnet provided by a 3GPP network, a MnS Consumer expresses its intent to create network slice subnet instance.
The operator provides the expectation of intent to deliver a network slice subnet instance with a set of network characteristics. The intent driven management service producer is capable to translate the intent of creating a network slice subnet instance with relevant requirements of creating a network slice subnet instance. Regarding the intent MnS request received, the intent driven-management service provider may decide management capabilities to meet the requirements of creating a network slice subnet instance, for example allocating a network slice subnet instance. The intent driven management service producer should be capable to provide the management capability to support the provisioning of a network slice subnet instance addressing the capability of network slice subnet instance, QoS requirement and other requirement derived from the expression of the intent.
[bookmark: _Toc103772244]5.1.2.4	Post-condition
The network slice subnet instance creation operation expressed by intent for a specified group of end users is fulfilled.
[bookmark: _Toc103772245]5.1.2.5	Requirements
REQ-Intent_Deploy_Slice-CON-3: The intent driven MnS shall have capability enabling MnS consumer to express intent containing an expectation for delivering a network slice subnet instance.
[bookmark: _Toc103772246]5.2	Intent driven management for network slice service assurance
[bookmark: _Toc103772247]5.2.1 	Use case of Intent driven management to express expectation of network slice service assurance
[bookmark: _Toc103772248]5.2.1.1	Introduction
To satisfy the requirement of network operator for network slice instance service assurance with certain characteristics, the intent driven MnS producer receive the intent expectation of network slice service assurance and provide the management capabilities to support network slice service assurance.
[bookmark: _Toc103772249]5.2.1.2 	Pre-condition
CSP provides the intent driven management service to CSC to create a communication service.
Network operator is capable to provide network slice instance service assurance in management system to invoke the proper intent driven MnS.
[bookmark: _Toc103772250]5.2.1.3	Description
In order to enable a group of end users to connect to communication service provided by a 3GPP network, a MnS Consumer expresses its intent for a communication service assurance with proper network characteristics to network operator.
The operator provides the expectation of intent of network slice instance service assurance with a set of network characteristics. The intent driven management service producer is capable to translate the intent of a network slice instance service assurance to relevant requirements e.g., keep QoS performance in specific time duration. Regarding the intent MnS request received, the intent driven-management service provider may decide management capabilities to meet the requirements of assurance a network slice instance service quality, for example monitoring particular performance, use closed control loop for assurance target(s). The intent driven management service producer is also capable to provide the report of intent fulfilment of a network slice instance service assurance addressing the capability QoS requirement of the intent.
[bookmark: _Toc103772251]5.2.1.4	Post-condition
The communication service assurance expectation expressed by intent for a specified group of end users is fulfilled.
[bookmark: _Toc103772252]5.2.1.5	Requirements
REQ-Intent_Assure_Slice-CON-1: The intent driven MnS shall have capability enabling MnS consumer to express intent containing an expectation for communication service assurance.
REQ-Intent_Assure_Slice-CON-2: The intent driven MnS shall have capability enabling MnS consumer to express intent containing an expectation for network slice service assurance.
[bookmark: _Toc103772253]5.2.2 	Use case of Intent driven management to express expectation of network slice subnet service assurance
[bookmark: _Toc103772254]5.2.2.1	Introduction
To satisfy the requirement of network operator for network slice subnet instance service assurance with certain characteristics, the intent driven MnS producer receive the intent expectation of slice subnet instance service assurance and provide the management capabilities to support network slice subnet service assurance.
[bookmark: _Toc103772255]5.2.2.2 	Pre-condition
NOP provides the intent driven management service to create a network slice subnet instance.
Network operator is capable to provide network slice subnet instance service assurance in management system to invoke the proper intent driven MnS.
[bookmark: _Toc103772256]5.2.2.3	Description
In order to enable a group of end users to connect to communication service provided by a 3GPP network, a MnS Consumer expresses its intent for a communication service assurance with proper network characteristics to network operator.
The network operator provides the expectation of intent of network slice subnet instance service assurance with a set of network characteristics. The intent driven management service producer is capable to translate the intent of a network slice subnet instance service assurance to relevant requirements e.g., keep QoS performance in network slice subnet. Regarding the intent MnS request received, the intent driven-management service provider may decide management capabilities to meet the requirements of assurance a network subnet slice instance service quality, for example monitoring particular performance measurement, use closed control loop for assurance target(s) of the network slice subnet instance. The intent driven management service producer is also capable to report of intent fulfilment of a network slice subnet instance service assurance addressing the capability QoS requirement of the intent.
[bookmark: _Toc103772257]5.2.2.4	Post-condition
The communication service assurance expectation expressed by intent for a specified group of end users is fulfilled.
[bookmark: _Toc103772258]5.2.2.5	Requirements
REQ-Intent_Assure_Slice-CON-3: The intent driven MnS shall have capability enabling MnS consumer to express intent containing an expectation for network slice subnet service assurance.
[bookmark: _Toc103772259]5.A	Use case <<A>>
[bookmark: _Toc103772260]5.A.1	Description
[bookmark: _Toc103772261]5.A.2	Details
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[bookmark: _Toc103772263]6	Potential solutions
[bookmark: _Toc103772264]6.B		Solution <<B>>
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[bookmark: clause4][bookmark: _Toc103772269]Annex A
[bookmark: _Toc103772270]A.1 	Key issues of intent driven management for network slice life cycle management
Regarding the use case of intent driven management for network slice life cycle management as described in clause 5.x in this document, the key issues derived by those use cases to investigate the technical solutions in this study are:
-	What and how to express the requirements of network slice (subnet) life cycle management.
-	What and how to report the fulfilment of management requirement of network slice (subnet) life cycle management expressed by intent.
-	What and how to use the attributes in service profile and slice profile (including the network slice subnet profile) which are used to form intent driven management of network slice (subnet) life cycle management.
[bookmark: _Toc103772271]A.2 	Key issues of network slice service assurance
Regarding the use case of service assurance in scenario of network slice instance and network slice subnet instance assurance as described in clause 5 in this document, the intent driven management should take follow key issues into account:
-	What and how intent driven management expresses the requirements of assurance of network slice instance and network slice subnet instance, based on the input attributes of service profile and slice profile.
-	What and how intent driven management reports the fulfilment of assurance requirements of network slice (subnet) instance.
[bookmark: _Toc103772272]Annex <X> (informative):
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