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Foreword

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.

Introduction

1
Scope

The present document describes the levels of automation, intent driven management concept, intent driven management scenarios, and recommendation for the way forward on standardization expression of the intent in normative phase. The relation with other automation mechanisms is also addressed in this study.
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".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions 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.

3.2
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].

<ACRONYM>
<Explanation>

4
Concepts and Background
4.1
Intent driven management (IDM) concept
4.1.1 Introduction

An Intent Driven Management Service(IDMS) allows its consumer the ability to provide desired intent for managing the 5G network and service. An intent driven management service provider translates the intent to appropriate network deployment information and implements it.

IDM reduces the management complexity of the underlying network infrastructure by expressing consumer desired intent without get into the intricate detail of the underlying network infrastructure. IDM could contribute to efficient network management, especially in a multiple vendor scenario.

4.2
Intent Driven Management Service (IDMS) concept

The following figure 4.2.1 shows the usage of the Intent Driven Management Service (IDMS) between consumer and producer.
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Figure 4.2.1: Usage of IDMS

The following figure 4.2.2 shows an example using IDMS to provision a service.


[image: image3]
Figure 4.2.2: An example of using IDMS service provisioning.

5
Scenarios for Intent driven management services for mobile network
5.1
Scenario 1: Network provisioning

5.1.1
Pre-conditions

The network consumer (e.g. vertical customer etc.) wants the network producer to allocate a network to satisfy the network consumer’s intent.

The network producer analyzes the intent and triggers the network allocation. 

5.1.2
Description

The network consumer expresses his intent for a network by providing high level requirements (e.g., the service type to be supported with corresponding geographical areas and time durations, maximum number of UEs). The network consumer doesn’t care about the details on what network elements are used and how to connect those network elements. 

The network producer translates the intent from the consumer to network deployment related requirements (e.g., using network slice or not, network topologies, etc.). According to these network related requirements, the network  producer provides the network to satisfy the intent of the consumer, using  the network provisioning procedures described in clause 7 in TS 28.531[2].

5.1.3
Post-conditions

The requested network as expressed in the intent from the network consumer is provisioned.

5.2
Scenario 2: Cell Re-home
5.2.1
Pre-condition
The operator wants to re-home a selected Cell from source RAN Node to destination RAN Node.

The selected Cell has already been deployed.
5.2.2
Description
Due to network planning or load balance between different RAN Nodes, the operator wants to re-home a selected Cell from source RAN Node to destination RAN Node. So operator as MnS Consumer expresses his intent that the selected Cell needs to be rehomed from the source RAN Node to the destination RAN Node to the MnS Provider.
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Figure 5.X.2-1 Cell Re-home scenario
MnS Provider associates the selected re-home Cell to the destination RAN Node.

MnS Provider may adjust corresponding cell relations of the selected Cell and its neighbour cells within the management scope. MnS Provider may also adjust corresponding external neighbour Cell.

 MnS Provider may notify other MnS Provider(s) to adjust the selected cell related cell relation(s) according to the selected Cell rehomed.

5.2.3
Post-condition

Operator’s intent that the selected Cell is re-homed to the destination RAN Node is fulfilled by the MnS Provider  which means the selected Cell is associated to the destination RAN Node and related cell relation(s) and external neighbour cell(s) are adjusted.
5.3
Scenario 3: Area load balance
5.3.1
Pre-condition
Operator wants the selected area to be balanced and ensure sufficient traffic capacity for new UE(s) to access. 

5.3.2
Description
In order to avoid traffic congestion for certain Cells and failure access of new UE(s) in the specified area, Operator as MnS Consumer expresses his intent that load in the specified area needs to be balanced and ensure sufficient traffic capacity for new UE(s) access to MnS Provider.
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Figure 5.X.2-1 Area load balance scenario
Based on the intent received, the MnS Provider decides load balance between which neighbour Cells in the specified area is needed.
MnS Provider monitors and predicts the traffic load for the each Cell(s) in the specified areas, and take some actions to fulfil the intent received from the operator.

The following example is illustrated:

MnS Consumer expresses his intent that the area 1 needs to be load balanced. MnS Provider identifies the selected area is covered by Cell 1 and Cell 2, and decides the load balance between neighbour Cell 1 and Cell 2 is needed.

When MnS Provider predicts the traffic may increase with a large number of UEs in the area, MnS Provider could in advance provide the corresponding RAN with information that considering the new UEs to access to Cell 1 which has low traffic compared with Cell 2.
5.3.3
Post-condition

Operator’s intent that traffic load balance for the specified area is fulfilled by the MnS Provider.
5.4
Scenario 4: Instant Cell Updating
5.4.1
Pre-condition
The operator wants to update Cell with new Cell information (e.g. Frequence information, PCI) and adjust all associated Cell configuration (e.g. Cell Relation(s) and External Cell(s)).

5.4.2
Description
The operator as MnS expresses his intent that the selected Cell need to be updated with new Cell information (e.g. Frequence information, PCI), and all associated Cell configuration (e.g. CellRelation(s) and ExternalCell(s)) needs to be updated.

MnS Provider updates the selected Cell with new cell information.
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Figure 5.X.2-1 Instant Cell updating scenario
MnS Provider updates corresponding External Cell(s) and Cell Relation(s) which are associated with the selected Cell with the new Cell information.

MnS Provider may notify other MnS Provider(s) to adjust corresponding External Cell(s) and Cell Relation(s) which are associated with the selected Cell with the new Cell information.

5.4.3
Post-condition

Operator’s intent that the selected Cell and all associated Cell configuration (i.e. CellRelation(s), External Cell(s)) need to be updated with new Cell information is fulfilled by the MnS Provider.
6

Key issues of IDM study

6.1 
Key issue-1: Study on the level of automation in mobile network management

There are many different ways to reduce the complexity of network and service management with automation mechanisms. It’s necessary to identify the potential automation levels in mobile network management and clarify which management scenario is related to which level. The relation between SON, IDM or other automation mechanisms needs to be addressed under this study. 
6.2 
Key issue-2: Study the scenarios which are related to IDM 

Intent driven management (IDM) can be leveraged to alleviate the complexity of network management for mobile networks. IDM abstracts the network implementation details and allows the consumer to manage its network and service using high level instructions. In an intent driven network management scenario, a consumer expresses the desired outcome of the management of network, i.e., ‘what’ the management of network should do. The IDM provider translates the intent from the IDM consumer and figures out ‘how’ the intent is realized. It’s necessary to identify the scenarios which are valid for IDM.
7
Recommendation and Conclusion 
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