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Decision/action requested

The group is asked to approve this contribution
2
References

[1]
3GPP TR 28.812, Study on scenarios for Intent driven management services for mobile networks
3
Rationale

All scenarions in the TR are either a deployment or assurance use case but currently grouped per user. The user/actors information is necessary to understand the scenarios applicable to users’ types but not as identifier of a use case.
The complexity of deployment and integration in new networks was one of the important triggers to this study. Further assuracne and optimization of networks are aslo a very improtant area in focus for modern network management. This pCR proposes to group the scenarions to two groups; deployment and assurance. This is to facilitate deeper analysis of the scenarios. Other categories might exist but are not yet identified. New categories can be added later if new type of scenarios is added. 
Changes proposed in this pCR for clause 5 are:

Add a new subclause as introduction to explain the existing categories; deployment and assurance.

For all scenarios the “actor/role” is specified in a new sub-clause.

“NSI resource utilization optimization”, “Intent driven NSI performance assurance”, “Area Load Balance”, “Intent driven network optimization” scenarios are moved to Clause for Assurance.

“Cell re-home”, “Instant Cell Updating” and “Instant Cell Deletion”, “Capacity Management”, “Intent driven NF deployment”, “Intent driven NF capacity changing” scenarios are moved to Clause for Deployment.
4
Detailed proposal

First change
5. Scenarios for Intent driven management services for mobile network
5.X 
Introduction 
The scenarios can be categorized based on the network operations and services provided by the mobile network operator. The scenarios will be applicable to different teams/group within the mobile network operator’s organization. In some cases, scenarios involve providing updating/new resource/network information or ensuring the network/services are performing optimially.

In this TR, scenarios for Intent driven MnS are grouped either as Deployment or Assurance scenario.
Editor's Note: The difference between the following intent driven scenarios and existing scenarios needs to be investigated. 
5.1
 Deployment
5.1.1
Service deployment 

5.1.1.1
Introduction

In this business scenario a service provider organization expresses the intent to provide a new service to its customers. The business intent can result in a number of intent expressions that cover various aspects of the business intent.  

5.1.1.2
Pre-condition

See description.
5.1.1.x



Actors

CSC is the actor.
5.1.1.3
Description

In an organization, the research and market groups perform analysis and provides input to the Service Strategy & Planning group. The Service Strategy & Planning group identifies service capabilities and geographical locations where the services should be running. Based on these results the business group expresses their intent to introduce "a new service for priority customers". This may lead to it, that parts of the organization have to take actions concerning the expressed intent.  
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Figure 5.1.1.3-1: Enable MBB Service to Priority Customers

5.1.1.4
Post-condition

Successful activation of the service.
5.1.2
Intent driven service creation

5.1.2.1
Pre-condition

A communication service customer expresses its intent to order a 3GPP service to support a group of end users.

5.1.1.x



Actors

CSC is the actor.
5.1.2.2
Description

In order to enable a group of end users to connect to a 3GPP network, a communication service customer (CSC) as a MnS Consumer expresses its intent to order a 3GPP service to CSP. The MnS producer in the CSP translates the CSC’s intent to relevant  3GPP service creation requirements (e.g. routing configuration needed to connect the group of users to the corresponding data network, QoS requirements (e.g., latency, jitter, error rate, etc.) and relevant authentication and authorization rules specifying that only the users specified by the CSP can access the network). 
5.1.2.3
Post-condition

The requested 3GPP service for a specified group of end users is provisioned.


5.1.a
Network provisioning

5.1.a.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 (e.g. provided with specific network characteristics).

The network provider analyses the intent and triggers the network allocation. 
5.1.a.m



Actors

CSP is the actor.

5.1.a.n
Description

The network consumer as MnS 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, DL/UL throughput per UE) to MnS consumer). The network consumer does not care about what network elements are used and how to connect those network elements. 

The MnS consumer translates the intent from the MnS consumer to network deployment related requirements (e.g. using network slice or not, network topologies, etc.) and configurations (e.g. radio access network configurations such as cell list, TA list, DL/UL throughput per cell and UE measurements or core network configurations such as capacity, memory). According to these network related requirements, the MnS consumer provides the network to satisfy the intent of the MnS consumer, using the network provisioning procedures described in clause 7 in TS 28.531 [2].
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Figure 5.1.a.2-1: Network provisioning
5.2.1.o
Post-conditions


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










5.1.b
Intent driven NSI resource capacity planning scenario

5.1.b.1
Pre-condition
The NSI consumer (e.g. vertical slice customer etc.) wants the NSI provider to plan the NSI resource in an optimal status to satisfy the NSI consumer's intent (e.g. NSI resource capacity utilization over 90 %, frequency (daily, weekly, monthly, etc.), scope (IDs of target NSIs)).

The NSI provider analyses the intent and triggers the requested NSI capacity planning operation. 
5.1.b.m



Actors

CSP is the actor.
5.1.b.n
Description
The NSI consumer as provisioning MnS consumer expresses his intent for a NSI resource capacity planning (e.g. desired utilization ratio of the target NSI, indication of pre-emption of existing provisioned resources, frequency (daily, weekly, monthly, etc.), scope (target NSIs), etc.) to provisioning MnS provider. The NSI consumer does not care about what capacity planning optimization algorithm is used. 
The MnS provider translates the intent from the MnS consumer to the implementable NSI resource capacity planning related requirements and performs NSI resource capacity planning operation to satisfy the intent of the MnS consumer. All implementable NSI resource capacity planning related requirements and associated procedure are described in TS 28.531 [2].
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Figure 5.1.b.2-1: An example of intent driven NSI resource capacity planning scenario

5.1.b.o
Post-condition
The requested NSI resource capacity planning requirements as expressed in the intent from the NSI consumer is fulfilled and the result of the NSI resource capacity planning procedure is notified.
5.1.c
Cell Re-home

5.1.c.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.
5.1.c.m



Actors

NOP is the actor 
5.1.c.n
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 5.1.c.2-1: An example of 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.

5.1.c.o
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.
5.1.d
Instant Cell Updating
5.1.d.1
Pre-condition
The operator wants to update Cell with new Cell information (e.g. Frequency information, PCI) and adjust all associated Cell configuration (e.g. Cell Relation(s) and External Cell(s)).
5.1.d.m



Actors

NOP is the actor.

5.1.d.n
Description
The operator as MnS expresses his intent that the selected Cell need to be updated with new Cell information (e.g. frequency 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 5.1.d.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.

5.1.d.o
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.

5.1.e
Instant Cell Deletion

5.1.e.1
Pre-condition
The operator wants to delete an existing Cell, and delete all associated Cell Relation(s) and External Cell(s).
5.1.e.m



Actors

NOP is the actor.

5.1.e.n
Description
Due to network planning (e.g. reduce the capacity can be provided by certain RAN node), the operator wants to delete a selected Cell. So operator as MnS Consumer expresses his intent that the selected Cell needs to be deleted and all associated Cell Relation(s) and External Cell(s) need to be deleted to MnS Provider.

MnS Provider delete the selected Cell.

MnS Provider derive all associated Cell Relation(s) and External Cell(s), and delete them.

MnS Provider may notify other MnS Provider(s) to delete ExternalCell(s) and CellRelation(s) which is associated with the selected Cell.
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Figure 5.1.e.2-1: An example of instant Cell Deletion

5.1.e.o
Post-condition

Operator's intent that the selected Cell, and all associated Cell Relation(s) and External Cell(s) needs to be deleted is fulfilled by the MnS Consumer.

5.1.f 
Capacity Management

5.1.f.1
Introduction

In this scenario there is a need to rearrange resources in the network to address a capacity trend. This may result in the rearrangement of physical resources which can result in the movement of physical resources from one location to another location. The rearrangement of capacities can be viewed from a network operator perspective as an external task while the rearrangement of physical resources can be seen as a network operator internal task. 

5.1.f.2
Pre-condition

In a given geographical area, the sales and marketing group performs an analysis of Service(A) in the area X where is identified that the data traffic is declining and in area Y where the data traffic is increasing.
5.1.f.m



Actors

NOP is the actor.

5.1.f.n
Description

The operator wants to rearrange the resource capacity concerning the Service (A) between area (X) and area (Y). The capacity rearrangement may involve the reduction of physical resources in one location and an increase of physical resources in another location. The network operator as a consumer expresses the requirement in an intent expression for a rearrangement of the resources in both locations.

NOTE: 
A physical resource can have different embodiments, it can be for example a piece of equipment, it can be one or more NFs that are instantiated on a single piece of HW or in a datacentre or a combination of both.
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Figure 5.1.f.3-1: Resource capacity rearrangement 

5.1.f.o
Post-condition

The resource capacity rearrangement is successfully done by the provider and the desired outcome is provided to the consumer.
5.1.g
Intent driven NF deployment 
5.1.g.1
Pre-condition
The operator wants a new NF (e.g. UPF) to support certain number of UE(s) (e.g. 5 million) with specified performance requirements (e.g. average latency should be less than 2 ms).
5.1.g.m



Actors

NOP is the actor.
5.1.g.n
Description
Due to network planning, the operator wants a new NF in the specified area to support certain number of UE(s) (e.g. 5 million) with specified performance requirements (e.g. average latency should be less than 2 ms). So the operator as MnS Consumer expresses his intent that he wants a new NF to support certain number of UE(s) with specified performance requirements to the MnS Provider.

MnS Provider translates the received intent to the detailed deployment requirements (e.g. configuration parameters for corresponding MOI (e.g. MF, EP_RP) and virtualized infrastructure resource requirements (e.g. VNFD and flavour Id) if the NF contain virtualized part).

MnS Provider deploys the NF based on the derived network configuration requirements and virtualized infrastructure resource requirements.
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Figure 5.1.g.2-1: Intent driven NF deployment scenario

5.1.g.o
Post-condition

A new NF is deployed which can support certain number of UE(s) with specified performance requirements.
5.1.h
Intent driven NF capacity changing
5.1.h.1
Pre-condition
The operator wants to change the capacity of an existing NF instance, for example, expand capacity of an existing NF instance to support additional certain number of UE(s) (e.g. 1 million) or shrink capacity of an existing NF instance to support less number of UE(s).
5.1.h.m



Actors

NOP is the actor.
5.1.h.n
Description
Due to network planning, the operator wants to change capacity of an existing NF instance, for example, expand capacity of an existing NF instance to support additional certain number of UE(s) (e.g. 1 million). So the operator as MnS Consumer expresses his intent that expand capacity of an existing NF instance to support additional certain number of UE(s) (e.g. 1 million) to the MnS Provider.

MnS Provider translates the received intent to the detailed modification requirements (e.g. configuration parameters for corresponding MOI(s)), virtualized infrastructure resource modification requirements (e.g. flavorId) if the NF contain virtualized part, physical infrastructure resource modification requirements).

MnS Provider modifies corresponding NF instance based on the derived detailed modification requirements
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Figure 5.1.h.2-1 Example of intent driven NF capacity changing scenario

5.1.h.o
Post-condition

The capacity of existing NF instance is changed to fulfil the intent.
5.3.9
Intent driven management for area-based deployment scenario
Area based deployment scenario is a potential deployment scenario for which the intent driven management can be applied. In this deployment scenario, the operator’s network can be divided into several areas and managed based on area granularity. The network equipments in one area are from one producer. MnS Producer who is responsible for management of network in the specified area is responsible for the closed loop automation in this area. One MnS Producer can manage network in one or multiple area(s).

MnS Consumer utilizes the IDMS to express the intent for the specified area to the MnS Producer which is responsible for this network management in this area. MnS Producer translates the intent for the specified area to the detailed management tasks for managed network equipments in this specified area, and continuously monitor the managed network equipments to ensure the intent. The intent for the specified area can be “Provisioning network in the specified area with some area network characteristics (e.g. provisioning radio access network in the specified area with specified frequency, user experience throughput, user number, isolation requirements)”, “Enabling certain service in the specified area for certain user group (e.g. enable V2X service for enterprise A in the area X)”, or “Optimizing network in the specified area with some area optimization target (e.g. Load Balance in the area X)”.
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Figure 5.3.9-1: Example of intent driven management for area based deployment scenario 
5.2
Assurance 
5.2.a
NSI resource utilization optimization

5.2.a.1
Pre-condition
Operator wants to optimize the NSI resource utilization efficiency. Since the network resource has a wide scope, the operator needs to determine further details, e.g. the aspect of resource utilization efficiency. For instance, the operator can indicate desired network utilization KPIs such as mean number of PDU sessions of network and NSI, and virtualised resource utilization of NSI. The operator can also determine the optimization to be end-to-end or focused on a selected geographical area. 
5.2.a.m



Actors

CSP is the actor.
5.2.a.n
Description
In order to enhance its services, Operator as MnS Consumer expresses intent to optimize NSI resource utilization to improve network usage efficiency. The intent expression for NSI resource utilization can include information on target resource utilization related KPIs, service quality requirements which can(not) be compromised, service areas for which the NSI resource utilization should be optimized, and other relevant information.
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Figure 5.2.a.2-1: NSI Performance optimization scenario

Based on the intent expression, the MnS Provider decides on necessary configurations and monitoring for NSI components. Handling the complexity of the optimization process is the responsibility of the MnS Provider, which simplifies the process from the perspective of the MnS Consumer. MnS Provider can utilize SON and MDA services to monitor and predict the performance of each component and take some actions to fulfil the intent received from the operator.

5.2.a.o
Post-condition
Operator's intent that the network resource utilization optimization is fulfilled by the MnS Provider.
5.2.b
Intent driven NSI performance assurance scenario

5.2.b.1
Pre-condition
The NSI consumer (e.g. vertical slice customer etc.) wants the NSI provider to assure the performance of the provided NSI based on its intent (e.g. type of services that need performance assurance, granularity of performance assurance report notifications, etc.).  

The NSI provider translates the intent and triggers the requested NSI performance assurance operations including resource provisioning based on the performance requirements, performance monitoring, and performance notification.
5.2.b.m



Actors

CSP is the actor.
5.2.b.n
Description
The NSI consumer as performance assurance MnS consumer expresses his intent for a NSI performance assurance (e.g. high-level abstraction of the SLA for performance assurance, granularity of performance assurance report notifications, etc.) to performance assurance MnS provider. The NSI consumer does not care about what the details of mechanisms to assure the performance. 

The MnS provider translates the intent from the MnS consumer to the implementable NSI performance assurance related requirements and provisions target resources, deploy performance monitoring management services, and perform periodic optimization operations to ensure the target KPIs through the associated performance assurance related management services. It also generates performance assurance reports and notifies to the MnS consumers. 
All implementable NSI performance assurance related requirements and associated procedures are defined in TS 28.531 [2], 28.550 [3], 28.552 [4], 28.554 [5].
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Figure 5.2.b.2-1: An example of intent driven NSI performance assurance scenario

5.2.b.o
Post-condition
The requested NSI performance assurance requirements as expressed in the intent from the NSI consumer is fulfilled.

5.2.c
Area load balance
5.2.c.1
Pre-condition
Operator wants the selected area to be balanced and ensure sufficient traffic capacity for new UE(s) to access. 
5.2.c.x



Actors








NOP
5.2.c.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 5.3.2.2-1: An example of 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.

5.2.c.3
Post-condition

Operator's intent that traffic load balance for the specified area is fulfilled by the MnS Provider.
5.2.d
Intent driven network optimization scenario
5.3.5.1
Pre-condition
The operator wants to optimize the network to satisfy certain user experience related performance requirements (e.g. the percentage of users with low experienced data rate (e.g. < 5 Mbps) should be less than certain value (e.g. 1 %), the average experienced data rate should be greater than 7 Mbps).

5.c.d.2
Description
Due to some user complaint information received, the operator as MnS Consumer expresses his intent that the network in the specified area needs to be optimized to satisfy certain user experience related performance requirements (e.g. the percentage of users with low experienced data rate (e.g. < 5 Mps) should be less than certain value (e.g. 1 %), the average experienced data rate should be greater than 7 Mbps).

Based on the intent received, the MnS Provider detects the potential network issues which lead to this poor user experience related performance requirements (e.g. low experienced data rate (e.g. < 5 M)), for example, the handover is happened frequently between some neighbour Cells, some weak coverage area with large number of users, etc.

The MnS Provider decides the network optimization method (e.g. CCO, HO, machine learning, etc) to be used and derives the corresponding requirements (e.g. policy for HO) for the selected network optimization method. For example, MnS Provider decide to trigger coverage and capacity optimization to enhance the coverage for the weak areas and trigger the handover optimization to reduce the frequency of handover between certain neighbour Cells. 

MnS Provider adjust and monitor the network iteratively until the specified user experience related performance requirements are satisfied.
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Figure 5.d.d.2-1: An example of utilizing user experience related performance requirements for network optimization scenario

5.d.d.3
Post-condition

Operator's intent that the network in the specified area needs to be optimized to satisfy certain user experience related performance requirements are fulfilled.







































































































End of change
