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Foreword

This Technical Specification 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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented 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 isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult 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 aresult 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 aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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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
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.
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1 Scope

The present document describes, concepts and background, and specifies use cases and reguirements, information
models and procedures for use, control, conflict management and coordination of Closed control loops in network
management.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference 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 28.535: "Management and orchestration; Management services for communication
service assurance; Requirements”.

[3] 3GPP TS 28.536: "Management and orchestration; Management services for communication
service assurance; Stage 2 and stage 3".

[4] 3GPP TS 28.111: "Technical Specification Group Services and System Aspects; Management and
orchestration; Fault Management (FM)".

[5] 3GPP TS 28.622: "Technical Specification Group Services and System Aspects,
Telecommunication management; Generic Network Resource Model (NRM) Integration
Reference Point (IRP); Information Service (1S)".

[6] 3GPP TS 28.572: "Management and orchestration; Management of planned configurations'.
[7] 3GPP TS 28.104: “Management and orchestration; Management Data Analytics (MDA)”
[8] 3GPP TS 28.625: “Telecommunication management; State management data definition I ntegration

Reference Point (IRP); Information Service (1S)”

[9] ITU-T X.731: “Information technology - Open Systems I nterconnection - Systems management:
State management function ”

3 Definitions of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms given in 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 TR 21.905 [1].

Closed Control Loop: A management function that monitors and controls a set of managed entities, and operates
without any intervention from a human operator or any other management entity other than possibly theinitial
configuration.
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3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in 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
TR 21.905[1].

CCL Closed Control Loop
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4 Concepts and overview

4.1 Closed Control Loops

A Closed Control Loop (CCL) isatype of control mechanism that monitors and regulates a set of managed entities with
the objective of achieving specific requirements. A CCL can be logically decomposed into severa stages or steps, each
providing a specific functionality and where the steps work together to achieve the stated requirement. Any two CCLs
may have the same functionality but supported in different count of steps, i.e. the steps implement differing functional
capabilities athough together, each set achieves the same functionality. Similarly, any two CCLs with the same
functionality and same count of steps, the respective steps may not have the same functionality.

A control loop is abuilding block for management of networks and services. The basic principle of any control loop isto
adjust the value of an observed variable (expressed as for example an attribute) to control/influence the value of another
attribute for a controlled entity, such as a managed entity or managed function. The producers of the measurements or
observations services, analysis servicesand control service, are al required to fully realize and use a control loop.

A Closed Control Loop (CCL) is a control loop which operates without any intervention from a human operator or any
other management entity other than possibly the initial configuration of the measurement producer and configuration of
the control loop. In a closed control loop the input to the control loop provided by human operator or other management
entity may include the requirementsor policies. Besides the provisioning needed to realize the requirement, the output of
the closed control loop may also include closed control loop status to a human operator or other management entity.

Examples of well-known Closed Loop types are OODA loop, composed of 4 stages/steps (Observe, Orient, Decide, Act)
and MAPE, also composed of 4 stages/steps (Monitor, Analyse, Plan, Execute).

Control service Control service
anatyze = [ decice analyze = | _deciee |
[ ] 1 L]
I goal 2 1 | goa
o ] U A W= w
| monitor =] execuTe manitor = | execute |
¥ i ¥
input output input output
1 E . - L
I Observation } ‘ Controlled ‘ Observatian | Conolled
producer entity producer | entity
a) b)

Figure 4.1-1: Open control loop entities versus Closed control loop entities (see TS28.535[2])

4.2 Functional steps of a closed control loop

A closed control loop may manage any managed entity, e.g. a network resource or acommunication service as described
inTS28.535[2] and TS28.536 [3]. Generally, the control loop consists of the steps Monitoring/data collection, Analysis,
Decision and Execution. The adjustment of the resources of the managed entity used is completed by the continuous
iteration of the steps in a management control 1oop.
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Figure 4.2-1: Steps of a Control Loop
a) the four functional steps; and
b) 2 steps combined into a single management function

- The"Monitoring/data collection” step isresponsible for collecting and pre-processing data from managed entities
or from external sources.

- The"Analysis' step derives insights from the available data obtained in the monitoring/data collection step. The
insights provide answers to the questions, for example What is likely to happen, what has happened and why.

- The"Decision" step is responsible for deriving workflows from insights provided by the analysis step. It decides
which reactive, proactive or predictive actions should be taken in consideration of insights obtained in the analysis

step.

- The execution step manages the activation of commands on the controlled resources or entities. The decision step
should decide which actions are required, but not necessarily how they should be taken in the managed entities.
So, the tranglation from actions to commands is a responsibility of the execution step.

4.3 Characteristic information of a CCL

4.3.1 Overview

A CCL isassociated with a set of Characteristic information that describes its properties, behaviours and impact. This
information includes CCL Goals, CCL Triggers, CCL actions and action plans as well as CCL scopes.

4.3.2 CCL requirements

The CCL isresponsible for a set of outcomes that need to be achieved or realized by the CCL. Each expected outcome
iscaled a CCL reguirement. A CCL may have one more CCL goals each containing a set of CCL targets requirement
contains for example a metric.

4.3.3 CCL actions and actions plans

A CCL action is aconfiguration change that a CCL can perform over a managed entity such as configuring an attribute
of managed object. A CCL may decide to perform several actions which can be combined in asingle CCL action plan.

4.3.4 CCL scopes

The scope is the set of managed objects, their properties and network outcomes that are associated with the CCL for
measurement, configuration and impact. The scopes for the different CCLs can be managed by the MnS consumer, i.e.
they can be defined on to the CCL or revised by the MnS consumer. A CCL may have four scopes: the measurement
scope, target (impact) scope, control scope and impact scope, defined as follows:

- measurement scope: the measurement scope is where related measurements are collected-  control scope:
control scope is the scope to which the CCL's actions are desired to be applied, e.g., the set of network functions
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and attributes that are the planned candidates to be modified by the CCL. The control scope is also called the
action-space as it describes the set of candidate actions that the CCL can (is configured to be able to) execute.

- targeted scope: which relates to purpose of the CCL

- desired impact scope: the scope to which the CCL's actions are desired to have influence, e.g., it is both the network
functions and attributes as well network outcomes like coverage areas that are planned to be influenced by the
configuration’s actions of the CCL.

- control scope: control scope is the scope on which the CCL executes actions, e.g., the set of managed objects
which the CCL configures

- Monitored scope: Monitored scope is the scope which a CCL monitors to seeif there are conflicts.

- impact scope: impact scope is the scope to which the CCL's actions have influence, e.g., it is both the network
functions and attributes as well network outcomes like coverage areas that are influenced by the configuration
actions of the CCL. This is different from the measurement scope, i.e. the scope where the CCLs measure and
control scope, i.e. the scope where they act.

The impact scope may be known and bounded or unbounded and thus unknown - see figure 4.3.4-1. The bounded
scope indicates that the area known by the CCL isthe scope where its actions will impact. The unbounded impact-
scope is the full network scope where the CCL’ s action will have impact, but the CCL does have information that
its action will have that impact to that scope.

- Control scope: cell A
- Expected impact scope: cells A, B,C &D
- Actual impact scope: cells A, B,C, D, E &F

Figure 4.3.4-1: Exemplification of known/bounded vs. unknown/unbounded impact scope: CCL Atakes
action in cell A expecting impact in cells A, B, C and D. if the impact is strictly in cells A, B, C and D,
then the impact scope is known and bounded. However, if the impact scope includes cells E and F,
then for the CCL, the true impact scope is unknown and thus unbounded.

4.4 Closed control loops purposes and uses

CCLs automate the management of network resources thereby taking control away from operators. TS 28.535 [2], TS
28.536 [3] describe the use of CCLs for service assurance. Additionally, CCLs may be used for several other use cases
including among others use of CCLs for problem analysis and for fault management.

In each case, the CCL can be viewed as an entity to be managed, management capabilities related to the CCL will be
exposed by the MnS producer that is associated with the CCL to enable the MnS consumer to manage the CCL. E.g., the
characteristics and behaviours of the CCLs need to be directed by operators as consumers of CCL-related management
services. Moreover, the MnS also exposes capabilities for coordinating the CCL's activities. Example capabilitiesinclude
capability for providing information on conflict resolution and feedback on monitoring the impact of the CCL's actions
on other closed control loops or management functions.

The 3GPP management system should provide capabilities that enable a consumer to:

- Manage the execution of CCLs. E.g. to request for and be notified about the instantiation of CCLs. For instance,
if the consumer wants to request for instantiation of an Energy saving CCL for 10,000 cells.
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- Compose or request for and be notified about the composition of a CCL from a set of specific components (such
as analytics services or SON functions).

- Manage aclosed loop composed from multiple components.

4.5 Realisation of closed control loops

The CCL may be composed on demand into what is called an open-box CCL from discrete entities in the Management
system that accomplish the functional steps, e.g., using capabilities offered by the Management system. The CCLs steps
(or the components accomplishing them) as well as the interactions among them, are based on 3GPP management
services. E.g., the CCL may apply one or more PM jobs for the Monitoring/data collection step and apply an MDA
capability for an analysis stage.

However, the CCL (e.g., inany formin Figure 4.2-1) can be pre-integrated into what are called Closed-Box CCLs. where,
the CCLs components and their interactions are assembled prior to instantiating the CCL in the Management system.
They are not accessible to the MnS consumers, only the CCL’s externa interactions and capabilities, e.g., the control
interface to define the CCL scopes is accessible to the MnS consumers.

4.6 Closed Control Loops conflicts

Multiple CCLs could co-exist and concurrently act within the same environment. The CCLs can affect one another, in
the worst cases leading to conflicts. The conflicts may occur among desired outcomes, scopes or actions of the CCLs.
The possible conflict scenarios include:

- CCL outcomes conflicts

- CCL Scope conflicts

- CCL-Trigger-time:

- CCL actions conflicts, with 2 subtypes — concurrent and non-concurrent actions conflicts.

- CCL metric-value conflicts: with 2 subtypes — concurrent and non-concurrent metric-val ue conflicts.

5 Management capabilities

5.1 Dynamic control and composition of CCLs - DynCCL

51.1 Description

CCLs may be dynamically realized. There are two aspects to dynamically realization of CCLs - dynamic instantiation of
a CCL from an existing template and dynamically composing the CCL from discrete components based e.g. on the
provided requirements.

The trigger functionality describes the need of CCL instaitation and execution of CCL actions based on specific triggers.

Theinformation about the CCL that existed in the past need to be maintained as historical CCL information. The historical
CCL information may be utilized in the creation of new CCL.
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51.2 Use cases

5.1.2.1 General CCL Control — DynCCL_01

A CCL contains a set of logic functionalities or steps, each providing a specific functionality and where the steps work
together to achieve the stated desired outcomes over a given network scope. The MnS consumer should be able to
configure and receive information about the desired outcomes of the CCL.

Generally, the four CCL steps of Monitoring, Analysis, Decision and Execution are expected with the expectation that
each step is accomplished by a single management function or service. However, one management function or service
may also accomplish the functionality of more than 1 step. The MnS consumer should be able to receive information
about the management functions or services that form the CCL.

A CCL may have four scopes including a desired outcomes scope, measurement scope, a control scope and an impact
scope. The scopes for the different CCL s can be managed by the MnS consumer. The MnS consumer should also be able
to receive reports about these different aspects of the CCL, e.g., about the status of the CCLs execution as well as to
configure the reporting.

5.1.2.2 Composing a CCL from discrete components — DynCCL_02

A CCL may be composed from steps provided by different management functions or management services. i.e. the CCLs
isassembled on demand by MnS consumers, using capabilities offered by the Management system, e.g. from independent
management functions. The CCLs components, as well as the communication and interoperation between components,
are based the different 3GPP management services. Accordingly, the MnS consumer should be able to identify and
indicate the MnFs or MnS producers that should be used to compose a CCL. Moreover, the MnS consumer may indicate
towards the MnS producer the request to compose the CL of a particular type (e.g. for optimizing energy efficiency)
without requiring to state the specific components that should be used.

Two approaches are possible:

- Composition from management Functions. Different management functions may be used to realize the different
steps of a closed loop, for example, an MDA function may realize the analytics step of the CCL while another
management function may realize the decision step of the CCL.

-, Mnf as MDA MnS Producer as
™ i 8 data, analyticsand
E decision stages in one

Decision

I [

collection

entity

d

F
¥ L 4
Observation Contralled Observation Controlled Observation Controlled
producer antity producer antity producer entity

Figure 5.1.2.2-1: Management functions as steps of a closed control loop

- Composition from management services: Different management services may be used to realize the different steps
of aclosed loop, i.e. the management service provides the output expected from a specific step.

EXAMPLE: A capability of the MDA MnS realizes an analytics step of the CCL while another capability may
realize a specific data collection step of the CCL.

ETSI



3GPP TS 28.567 version 19.0.0 Release 19 17 ETSI TS 128 567 V19.0.0 (2025-10)

CCL

m— MDA MnS
Decision O Producer

MDA Mn$
Producer

PM MnS
Producer

- ‘ "
Observetion Conirolled Cbseraton Gunlrclad
_EMHS.EJJ enlity b) | produce I anlity

Figure 5.1.2.2-2: Management services used as implementations of CCL steps:
a) MDA MnS and PM job the respective implementations of the analysis and data collection steps;
and b) MDA MnS as the implementation of the decision step

The MnS consumer should be enabled to control the composition of such a CCL. The MnS consumer could request for
and be notified about the composition of a CCL from a set of specific components (i.e. specific management functions or
management services). The request could indicate components with specific given capabilities (such as analytics services
with specific analytics types) which should be combined to achieve the closed loop. Moreover, the request could be for
composition of a CCL required to achieve a specific set of desired outcomes or requirements.

5.1.2.3 Triggered CCL instantiation based on conditions — DynCCL _03

The MnS consumer may want to request for a CCL to be instantiated not immediately but when certain conditions are
met. For example, the MnS consumer may want that for a CCL of a stated type or that matches a set of stated
characteristics (e.g. goal) to beinstantiated under certain conditions and another with variationsin goals to be instantiated
under other conditions. The MnS consumer should be enabled to define those conditions so that the CCL is instantiated
when the stated conditions are met. The MnS Producer monitors the conditions to check if they are met.

The conditions can be related to events based on management data (e.g., performance, fault, configuration).

Performance events are defined related with performance measurements and KPIs that need to be monitored by the
producer to see if an CCL is to be initiated. For example, if the value of a particular performance measurement goes
beyond a particular value, a CCL should be instantiated to keep the value of the same performance measurement below a
defined value.

Fault events are defined by related information (e.g alarm type, alarm severity) that need to be monitored by the producer
to seeif a CCL isto beinitiated. For example, if the total number of alarm with type QUALI TY_OF_SERVI CE_ALARMand
per cei vedSeveri ty MAJOR goes beyond a particular value, a CCL should be instantiated.

Provisioning events (e.g Creat eMd ) are defined that need to be subscribed by the producer to see if a CCL is to be
instantiated. For example, the creation on an Intent MOI can be atrigger to instantiate a CCL. For another example, when
apre-defined system time specified by operators can be atrigger to instantiated a CCL.

NOTE: The use case requires to set the conditions and then the conditions need to be continuously monitored and
tracked.

5.1.2.4 CCL creation based on Historical CCL data capability — DynCCL -04

This use case describes the need of maintaining information about the CCLs that existed in the past. Those CCLs are
called Historical CCLs.

In an automation environment, before a consumer request to create a CCL it would like to know the data related with
Historical CCLs that were available with the producer. This information will enable consumer to request for an optimal
CCL. The information about historical CCL may include, scope of the CCL, configured goal targets, controlled entity,
etc.

Further, Historical CCL information serves as a valuable data source for predictive anaytics within the CCL system
executed as Analytics step. It enables the system to move from a reactive mode, where it responds to current issues, to a
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proactive mode, where it anticipates and prevents problems based on historical trends and patterns. This proactive
approach enhances network reliability, minimizes downtime, and improves the overall efficiency of network operations.

TheHistorical CCL information may be used by the management system to setup or initialize a CCL. The Historical CCL
information provides the profiles of a CCL for CCL at different hierarchies. For example, CCLs that do not do
coordination which are at alower hierarchy L and CCL s responsible for coordination (as coordination entities) which are
at ahigher hierarchy H. For anew CCL at alower hierarchy, the management system obtains the profiles of the several
CCLsat different hierarchies and correlates the information of the new CCL (e.g. itsgoal information) against the profiles
of the CCLs at the different hierarchies. Based on this, the management system computes the complete profile of the new
CCL (including e.g. its measurement and control scope) which isthen configured onto the new CCL.

5.1.25 Triggered CCL action execution based on conditions — DynCCL _05

For the CCLs that have been instantiated, the MnS consumer may want to define conditions under which a CCL may
execute actions on the network, e.g. when the performance on a certain threshold is crossed, or when the confidence on
the decision is above a stated threshold. The consumer does not need to be aware of all decisions, but by providing
conditions under which decisions may be activated or not, it is able to have supervision over the CCL without having to
continuously track the decisions. The MnS consumer should be enabled to define those conditions for executing the CCL
actions. Otherwise, the consumer should be enabled to define alternative actions, e.g. to notify the consumer of the
decision that is not executed.

By supporting this, the execution can be affected by producer based on consumer's conditions or requirements. To ensure
oversight or accountability by the MnS consumer, the MnS consumer may be notified by the CCL about the executed
action for any conditionally execution. The MnS consumer can intervene as needed.

NOTE: The use case requires to set the conditions and then the conditions need to be continuously monitored and
tracked.
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Requirements
Table 5.1.3-1
Requirement Description Related use case(s)/
label Motivation
REQ- The CCL MnS Producer should support a capability to provide UC-DynCCL_01
DynCCL_01-01 | information to the MnS consumer about the management functions and | Clause 5.1.2.1

REQ-
DynCCL_01-02

The CCL MnS Producer should support a capability enabling the MnS
consumer to configure and receive information on status of execution of
the CCL.

UC-DynCCL_01
Clause 5.1.2.1

REQ-
DynCCL_01-03

The CCL MnS Producer should support a capability enabling the MnS
consumer to configure and receive information on the scopes of the
CCL

UC-DynCCL_01
Clause 5.1.2.1

REQ- The CCL MnS Producer should support a capability to report to the UC-DynCCL_01
DynCCL_01-04 | MnS consumer about the CCL Clause 5.1.2.1
REQ- The CCL MnS Producer should support a capability enabling the MnS UC-DynCCL_02
DynCCL_02-01 | consumer to request for a CCL (instance) to be composed from a set of | Clause 5.1.2.2

management function types or instances or management services

REQ-
DynCCL_02-01

The MnS producer for CCL management should support a capability
enabling the MnS consumer to request that a CCL of a specific type or
fulfilling a stated requirementsshould be composed from a set of
management function types or instances or services

UC-DynCCL_02
Clause 5.1.2.2

REQ-
DynCCL_02-01

The MnS producer for CCL management should support a capability
enabling the MnS consumer to provide conditions under which a CCL
can be dynamically composed or instantiated triggered to execute

UC-DynCCL_02
Clause 5.1.2.2

REQ-
DynCCL_02-01

The MnS producer for CCL management should support a capability
enabling the MnS consumer to be notified when a CCL is dynamically
composed or instantiated or triggered to execute

UC-DynCCL_02
Clause 5.1.2.2

REQ-
DynCCL_03-01

The 3GPP management system should enable authorized MnS
consumer to request for information (e.g. CCL identification, configured
goals/targets and the related status, scope of the CCL, conflict
information) related with Historical CCL.

UC-DynCCL_03
Clause 5.1.2.3

REQ-
DynCCL_03-02

The 3GPP management system shall have the capability to configure
the profile of a CCL based on the historical CCL information that
describes the profile of other CCLs at different hierarchies.

UC-DynCCL_03
Clause 5.1.2.3

REQ-
DynCCL_04-01

The 3GPP management system should enable authorized consumers to
define conditions related to performance, fault and configuration data
that can be monitored and used to trigger CCL instantiation.

UC-DynCCL_04
Clause 5.1.2.4

REQ-
DynCCL_04-02

The 3GPP management system should enable authorized consumers to
define conditions related to performance, fault and configuration data
that can be monitored and used to trigger CCL update.

UC-DynCCL_04
Clause 5.1.2.4

REQ-
DynCCL_05-03

The 3GPP management system should enable authorized consumers to
define conditions related to performance, fault and configuration data
that can be monitored and used to trigger CCL deletion.

UC-DynCCL_05
Clause 5.1.2.5

REQ-
DynCCL_05-01

The 3GPP management system should enable authorized consumers to
define conditions related to performance, fault and configuration data

under which a CCL may execute its actions.

UC-DynCCL_05
Clause 5.1.2.5

5.2 CCL Performance Monitoring - CCLPERF

5.2.1

CCL performance need to be assured in order to ensure efficient CCL based network management.

Description
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52.2 Use Cases

5.2.2.1 Performance Evaluation of a Closed Control Loop — CCLPERF_01

The advanced monitoring functionalities of a CCL can provide real-time insights into the performance and outcomes of
a CCL. The monitoring activity for a Closed Control Loop may result in further actions that happen in the operation
phase, e.g., evaluate and update, in order to change the closed control loop settings and improve its performance. So, there
is a need to evaluate the performance of a Closed Control Loop itself. Such metrics are important to understand and
change a CCL's behaviour and to improve its performance to pursue the assigned requirement(s).

For example, certain performance aspects of a CCL can be very crucial to know in order to evaluate and decide upon a
CCL's performance, such as the number of breached requirements, time taken to meet a breached requirement, number
of conflictsoccurred by a CCL etc. With the knowledge of such performance aspects of an existing CCL, aMnS consumer
can more effectively update or create anew CCL.

An operator can also compare different CCLs based on these performances and choose the best one for its network
deployment.

5.2.2.2 MnS Consumer’s feedback on CCL actions — CCLPERF_02

A CCL should derive its actions without the involvement of any other entity (such as the managed network object) but
the actions can have different levels of satisfaction for the different MnS consumers. The MnS consumers should be able
to provide feedback to the CCL indicating how satisfied the MnS consumer is with the quality of the CCL actions, which
should enable the CCL to fine-tune and optimize its decisions.

EXAMPLE: The MnS consumer feedback may grade the usefulness of the executed action on a fixed scale say
from O (indicating aterrible and never to be re-used action) to 10 (indicating a very good action for
the interests of the MnS consumer). Other criteria may be added, e.g., to address the case that two
consumer experience the same outcomes but may have different grade for feedback,

To be able to gauge the satisfaction, the MnS consumer should be able to receive information about the provisioning
operations executed by the CCL. This information includes operation performed, MOls updated, etc. The CCL does not
break its execution when it provides information to the MnS consumer or to wait for feedback from the MnS consumer.
The feedback from an MnS consumer does not break the loop.

It may be needed to determine what impact the CCLS' action(s) had on a given scope that is the responsibility of other
CCLs. Based on the CCL actions and the resulting impact on PMs, it may be determined that new actions are needed to
undo the degradation and to avoid it in future.

Based on somelocal policies or due to degradations observed, the consumer may prefer that aparticular NF is not updated
as part of the Execution step of CCL. The consumer should be enabled to request the CCL to revoke the changes made to
aNF. Consumer may also update the CCL to ensure that a particular NF is never updated in future.

5.2.2.3 Assessment and resolution of CCL Impact on unknown impact-scope -
CCLPERF_03

For some CCLs, the impact-scope affected by the actions of a CCL A may not be known a priori. For example, when a
CCL A adjuststransmit power (e.g. to minimize interference), the neighbour cells and related CCL s acting on those cells
that would be affected by any transmit power decrease or increase cannot be explicitly enumerated. Any negative effects
cannot be easily anticipated, and most may not be easy to resolve by if-then-else rules. Instead, the affected CCL s should
report their observed negative or positive impacts to CCL A to determine how to resolve the impact or avoid them in
future.

'Related CCL s need to be notified that CCL A has executed an action and the impact-time of the action, i.e. the maximum
time within which the action is expected to have impact and at which an observed impacts should be reported. For
example, theimpact of load balancing is visiblein afew seconds while the impact of a handover decision can take several
minutes. After the notified impact time, theimpacted CCLs need to report theimpact that CCL A had to their performance
metrics . The impact may be reported an index say in the range [0,10] where 0 implies an unacceptable action and 10
implies a good action. CCL A can then derive an appropriate remediation, e.g. by reconfiguring the candidate actions of
the acting CCL (i.e. CCL A) or by undoing the action.
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5.2.3 Requirements

Table 5.3.3-1

Requirement Description Related use case(s)/
label Motivation

REQ-CCLPERF_01 - |The 3GPP management system should be able to obtain a CCL's UC-CCLPERF _01
01 performance with respect to the total number of occurrences of a Clause 5.3.2.1
requirement breach.

REQ-CCLPERF_01- |The 3GPP management system should be able to obtain a CCL's UC-CCLPERF_01
02 performance with respect to the time taken by CCL to meet a Clause 5.3.2.1
breached requirement.

REQ-CCLPERF_01- |The 3GPP management system should be able to obtain a CCL's UC-CCLPERF _01

03 performance with respect to the total number of conflicts occurred by |Clause 5.3.2.1
a CCL
REQ-CCLPERF_02- |The 3GPP management system should enable MnS consumer to UC-CCLPERF_01
01 provide its feedback on the action(s) taken by CCL. Clause 5.2.2.2
REQ- CCLPERF_02- |The 3GPP management system should enable MnS consumer to UC-CCLPERF _01
02 request for revocation of the action(s) taken by the CCL. Clause 5.2.2.2
REQ-CCLPERF_02- |The 3GPP management system should have a capability enabling UC-CCLPERF _01
03 the MnS consumer to receive information (e.g. operation performed, |[Clause 5.2.2.1
MOIs updated) about the action(s) taken by a CCL A. UC-CCLPERF_02
Clause 5.2.2.2
REQ-CCLPERF_03- |The 3GPP management system should support a capability enabling [UC-CCLPERF_02
01 an MnS consumer to receive a report containing an executed action |Clause 5.2.2.2
and the impact that the action had to a particular impact-scope. UC-CCLPERF_03
Clause 5.2.2.3
REQ-CCLPERF_03- |The 3GPP management system should support a capability enabling |UC-CCLPERF_03
02 an MnS consumer to propose to a CCL a remediation against the Clause 5.2.2.3

noted impact of a CCLs’ actions, e.g. the reconfiguration of the
candidate actions of the CCL.

5.3 Closed Control Loops usage scenarios - CCLUSE

5.3.1 Description

Closed control loops can be used for different purposes or scenarios Two example scenarios are fault management and
network performance problem recovery.

5.3.2 Use Cases

5.3.2.1 Closed Control Loops for fault management — CCLUSE_01

This use case describes a scenario in which an MnS consumer may request a CCL for fault management. The consumer
may request to identify the root cause of the fault and take actions to mitigate and/or resolve the root cause for a given
list of alarms. Furthermore, the request may include fault management policies and actions specified by an MnS consumer
in order to mitigate and/or resolve the root causes for the given alarms.

Based on the request, a CCL may take action to further enhance the correlation of alarms, for example, correlation of
alarms with change in PM/KPIs and/or fault supervision events to find solutions to mitigate and/or resolve the identified
root causes. In addition, a fault management CCL may clear the alarms that otherwise have to be manually cleared by
the MnS consumer, which are defined as ADMC Alarms in TS 28.111.

The MnS producer reportsthe result of fault management. The report may includeinformation on the status of each alarm,
such as any identified root cause and correlation information as well as indication of the successful mitigation and/or
resolution of root causes for any given alarm.
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5.3.2.2 Closed Control Loops for network performance problem recovery CCLUSE_02

Based on the concept in 3GPP TS 28.104 [ 7], MDA reports may contain root cause analysis of ongoing issues, predictions
of potential issues and corresponding relevant causes and recommended actions for preventions, and/or prediction of
network and/or service demands. For example:

- MDA for Coverage problem analysis can provide the following information in the MDA report:

coverageProblemid;

coverageProblemType;

coverageProblemAreas; and

recommendedActions.

The MnS consumer may decide to use CCLsto resolve the observed performance problems based on the analytics reports
(e.g. provided by MDA) and other management data (e.g. historical decisions made previoudly) if necessary. It can be
possible that one MnF is responsible for network performance problem observation and recovery, while another MnF is
responsible for the decision on whether the network performance problem needsto be resolved. In this scenario, The MnF
for decision can decide whether it needs the other MnF to recover from the observed network performance problems (e.g.
coverage problem) based on MDA report (e.g. root cause information, recommended solutions) and other information
(e.g. user experience information, information from other domains). If it decides to recover the observed network
performance problems, The MnF for decision needsto request another MnF to recover the specified network performance
problems observed from the MDA report. MnS consumer may specifies the network scope and time window for network
performance problem recovery, which means the MnS producer needs to recover the problem at the specified time
window for the network scope. During problem recovery phase, as process for network performance problem recovery is
complex and time-consuming, the MnS consumer needs to obtain the progress of the recovery process. When the last step
of the network performance problem process is completed, MnS producer needs to send the result of this network
performance problem recovery process to the MnS consumers.

If a closed control loop instance can be used to resolve network performance problem, the MnS consumer may need to
know the result of resolving the network performance problem by the closed control loop instance, including the network
performance problems which are resolved by the closed control loop as well as network performance problem resolution
dtatistics (e.g. the number of network problem resolved by the closed control loop in the specified period).
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5.3.3 Requirements

Table 5.4.3-1
Requirement label Description Related use
case(s)/ Motivation
REQ-CCLUSE_01-01 The 3GPP management system shall have the capability to allow UC-CCLUSE_01
MnS consumer to request a closed control loop for fault
management
REQ-CCLUSE_01-02 The 3GPP management system shall have the capability to allow UC-CCLUSE_01

MnS consumer to get a report from the closed control loop
regarding the status of fault management

REQ-CCLUSE_02-01 The 3GPP management system should have the capability to UC-CCLUSE_02
allow the MnS consumer to request a CCL for resolving the Closed Control
network performance problems. Loops for network

performance
problem recovery

REQ-CCLUSE_02-02 The 3GPP management system should have the capability to UC-CCLUSE_02
allow the MnS consumer to obtain the result of network Closed Control
performance problem resolved by the closed control loop. Loops for network

performance
problem recovery

REQ-CCLUSE_02-03 The 3GPP management system should have the capability to UC-CCLUSE_02
allow the MnS consumer to obtain the progress information of Closed Control
network performance problem recovery. Loops for network

performance
problem recovery

REQ-CCLUSE_02-04 The 3GPP management system should have the capability to UC-CCLUSE_02
allow the MnS consumer to configure a CCL with the network Closed Control
scope and time window to be monitored for resolving the network Loops for network
performance problems. performance

problem recovery

5.4

CCL Conflict management and coordination Capability -
CONF

54.1 Description

54.1.1 Overview

A CCL may experience direct conflicts on its requirements, targets, scopes, trigger time and execution time. The
management system needs to support capabilities to avoid, detect and resolve the conflicts.

The possible conflict scenarios are defined as follows:

CCL Scope conflicts: These are conflicts among the scopes of the CCLs, specifically the scenarios where agiven
scope is considered differently by distinct CCL instances. An example is where the measurement scope of one
CCL isthe control scope of another CCL. Where applicable, it is desirable that the scopes are allocated such that
that one CCL instance does not read a scope that is concurrently being controlled or adjusted by another CCL.
These aso include conflict among the desired outcomes of the individual CCL s sharing a given scope.

CCL-Trigger-time: These are conflicts for the times at which the CCLs are triggered to derive and activate action
plans. , For example, Energy saving decisions may impact handovers so the triggers should be set such that Energy
saving is not triggered after handover optimization, e.g., to ensure that handover optimization does not read a
measurement scope that changes after reading it.

CCL actions conflicts: These are conflicts among the actions of the CCLs, specifically the scenarios where two
CCL instances attempt to differently control the same parameters of the same managed objects. Where applicable,
it is desirable that the actions are decided and allowed such that that two CCL instances will not control or adjust
the same set of parameters on the same set of managed objects.
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There are 2 subtypes of CCL actions conflicts — concurrent and non-concurrent actions conflicts.

- CCL concurrent actions conflicts. These are conflicts where the actions are executed within atime period
less than the impact time of the action, i.e., the action of the second CCL instance is executed before the
impact of the first CCL instance isregistered. In the simplest scenario, thetwo CCL instancestry to execute
the contradictory actions at exactly the same time. Concurrent actions conflicts are also called “action-
execution-time conflicts’

- CCL non-concurrent actions conflicts: These are conflicts where the actions are executed within atime
period longer than the impact time of the action, i.e., the action of the second CCL instance is executed
after the impact of the first CCL instance is registered. The second CCL instance in effect tries to undo the
impact of the CCL instance.

- CCL metric-value conflicts: These are conflicts for the desired value of one or more performance metrics by two
CCL instances that do not have conflicts for desired outcomes on stated scopes or actions. The two CCL instances
which have different desired outcome and two distinct control and measurement scopes but the actions of one CCL
instance have impact on the measurement scope of the other CCL instance, i.e. one CCL’s actions will indirectly
affect the network performance metrics that the other CCL is responsible for. For example, a conflict could occur
among the metrics if a CCL that optimizes energy consumption affects handover performance metrics which are
supposed to be optimized by another CCL.

There are 2 subtypes of CCL metric-value conflicts — concurrent and non-concurrent metric-value conflicts.

- CCL concurrent metric-value conflicts. These are metric-values conflicts between CCLs with close
trigger times, i.e., where the CCL instances are triggered to act concurrently or to execute actions within
the same time.

- CCL non-concurrent metric-value conflicts: These are conflicts where the CCL instances are triggered
to act in different time periods, e.g. where one CCL instance is active while the other is only monitoring its
measurement scope.

5412 Example conflicts

Exampl es characterizing the differences among the conflicts are summarized by Table 5.4.1-1.

Table 5.4.1-1: Types of potential conflicts among CCL instances for desired outcome g1, g2 and g3

Scope conflict

outcomes and actions
but their scopes are
overlapping - e.g. CCL-
A's control scope (i.e. the
controlled entities in the
network) is part of CCL-
B's measurement scope
(i.e. the measured
entities in the network).

- gl
Desired outcome:
- EC/bitis < IWA

Actions:
- Entity: gNB-g1
- Change: switch off g1

- gz
Desired outcomes:
- Load <80 %

Actions:
- Entity: gNB-g2
- Change: change CIO

Conflict Type Description CCL-A CCL-B Comments
For CCLs CCL-A and Measurement scope: Measurement scope: By switching off
CCL-B, CCL-A and CCL- |- cellsgl cells g1, g2, g3, g4 g2, CCL-A affects
B have different desired |Control Scope: Control Scope: the scope which

CCL-B reads for
its load
distribution
measurements

Trigger-time

For CCLs CCL-A and
CCL-B, CCL-A and CCL-
B have different related
desired outcomes,
actions or scopes - e.g.
CCL-A's impact scope is
part of CCL-B's
measurement scope, So
their triggers can cause
clashes.

Measurement scope:

- cellsgl

Control Scope:

- gl

Desired outcome: optimize
Energy consumption

Actions:
Entity: gNB-g1
- Change: switch off g1

Measurement scope:
cells g2, g3,

Control Scope:

- g2

Desired outcomes:
optimize handovers

Actions:
- Entity: gNB-g2
- Change: change CIO

By switching off
g1, CCL-A affects
handover
measurements in
g2 measured and
controlled by CCL
B

ETSI




3GPP TS 28.567 version 19.0.0 Release 19 25 ETSI TS 128 567 V19.0.0 (2025-10)
Conflict Type Description CCL-A CCL-B Comments
Concurrent direct expected outcomes: expected outcomes: Conflict due to the
actions conflicts: - Throughput > 10 Gbps |- EC is <10KVA time of executing

Action Conflict

For CCLs CCL-A and
CCL-B, when both CCL-
A and CCL-B are trying
to configure the same

Actions:
- Entity: gNB-g1
- Change: scale-out

Actions:
- Entity: gNB-g1
- Change: scale-in

the configuration
actions on the
same scope at
the execution

characteristics of same |- Time: 04:00 - Time: 04:00 step

entity (gNB-g1) in

contradiction, the actions

executed within a short

time period e.g. less than

the impact period of their

actions

Non-concurrent direct Example 1 Conflict due to
actions conflicts: expected outcomes: expected outcomes: configuration
For CCLs CCL-A and - Throughput>10 Gbps |- ECIis <10 KVA actions at
CCL-B, when both CCL- execution step
A and CCL-B is trying to  |Actions: Actions: because both

configure the same
characteristics of same
entity (QNB-g1) in
contradiction, the actions
far apart from each
other; e.g. in a time
period longer than the
impact period of their
actions

- Entity: gNB-g1
- Change: scale-out
virtual resource

- Entity: gNB-g1
- Change: scale-in
virtual resource

Examp

le 2

expected outcome:
- HOfailureis <2 %

Actions:

- Entity: gNB-g1

- Change:setClOtoa
small positive value{to
guarantee HOs with low
chances of HO failure}

expected outcome:
- Load <80 %

Actions:

- Entity: gNB-g1
Change: set CIO to a
small negative value
[to advance HOs and
move load to other

CCL want
contradicting
values for a
particular
characteristic of
gNB-g1l.

Effect: the value

may ping-pong
continuously.

cells]
Metric-value CCL concurrent metric- |expected outcome: expected outcome: By reducing
conflict value conflicts: For - HOfailureis<2 % - SINR>10dB antenna tilt to
CCLs CCL-A and CCL- minimize
B, when CCL-A [optimize |Actions: Actions: interference CCL-
handover] and CCL-B - Entity: gNB-g1 - Entity: gNB-g1 B affect the HO
[minimize interference] - Change: reduce CIO {to |- Change: lower desired outcomes
have different desired reduce chances of HO antenna tilt that are being

outcomes but are failure} optimized by
executed within a short CCL-A

time intervals between

each other and the

actions of CCL-A affect

the desired outcomes of

CCL-B.

CCL non-concurrent expected outcome: expected outcome: By reducing
metric-value conflicts: |- HO failureis <2 % - SINR>10dB antenna tilt to
For CCLs CCL-A and minimize
CCL-B, when CCL-A Actions: Actions: interference CCL-

[optimize handover] and
CCL-B [minimize
interference] have
different desired
outcomes but are
executed far apart from
each other but the
actions of CCL-A affect
the desired outcomes of
CCL-B.

- Entity: gNB-g1

- Change: reduce CIO {to
reduce chances of HO
failure}

- Entity: gNB-g1
- Change: lower
antenna tilt

B affect the HO
outcomes that are
assumed optimal
and stable by
CCL-A

The CCL may detect or observe events that identify the possibility of any one of the above conflicts. The conflict can be
avoided using information or the policies (e.g. priority) provided by the consumer. The respectiveinformation isdescribed
in the use cases below. If the conflict actually occurs, the CCL MnS producer should support services to inform MnS
consumers the confirmed detected conflicts. This may also include informing MnS consumer about the potential conflict.
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54.1.3 Alternative CCL coordination Approaches for conflicts handling

To address the conflicts, coordination interactions are required either among CCLs or between the CCL s and one or more
higher hierarchy coordination functions to avoid or detect and resolve the conflicts. This is required when CCL are
actuating in the same set of resources.

The coordination of CCLs could be accomplished via one of three approachesillustrated by Figure 5.4.1.3-1:

- Distributed coordination with distributed execution (Figure 5.4.1.3-1 &), where the CCL s directly coordinate with
one another, and each manages execution of its decisions. The CCL exchange information with each other avoid,
detect or resolve conflicts. The information may for example include notifications of executed actions or observed
impacts.

- Hierarchical coordination with distributed execution (Figure 5.4.1.3-1 b), where the CCLs coordinate through a
separate coordination layer, say via a CCL coordination entity, but each manages execution of its coordinated
decisions. The CCL exchange information with the CCL coordination entity to avoid, detect or resolve conflicts.
A CCL may send notifications of its executed actions or observed impacts which the CCL coordination entity may
relay to other CCLs. The CCL coordination entity may configure the CCL s but each CCL executesits action based
the CCL coordination entity’ s configuration.

- Hierarchical coordination and execution (Figure 5.4.1.3-1 c¢), where the CCLs coordinate through a separate
coordination layer, say via a coordination entity that besides coordination also manages execution of the
coordinated decisions. The CCL exchange information with the CCL coordination entity to avoid, detect or resolve
conflictsincluding notifications of their executed actions or observed impacts which the CCL coordination entity
may relay to other CCLs. The CCL coordination entity may configure the CCLs and the CCL execute their actions
through the CCL coordination entity.

CCL Coordination
el ,_ entity

CCL Coordination

entity
{\00 Coordination (;oordmamon
< (6\°3-0<\°" . interactions interactions
00 o 4 Action .
xe’ - Action :
RS ccl execution i Action
execution .
execution
* CCL CCL
A : l.\ h )
D h YAV : :
ata N " A Data NN 4 Data NI\N
collection/ & < lecti :v: Vi collection /" &\ ¥ : N\
v collection
a) distributed coordination with b) Hierarchical coordination with ¢) Hierarchical coordination and
distributed execution distributed execution execution

Figure 5.4.1.3-1: Closed Control Loop Coordination approaches

Distributed coordination can lead to too many exchanges between the CCLs which may unnecessarily clog the system.
On the other hand, "Hierarchical coordination and execution” implies that too much responsibility is concentrated in a
single CCL. A desired behavior is that the individual CCLs are responsible for their own decision execution, so it is
recommended that to follow the "hierarchical coordination with distributed execution” approach. In this approach, the
CCLs are responsible for making their decisions and executing actions, but they coordinate with the CCL coordinator
before, during or after execution.

5414 Hierarchical CCL-coordination-interactions for conflicts handling

To address the conflicts, coordination interactions are required between the CCLs and one or more higher hierarchy
coordination functions to avoid or detect and resolve the conflicts among requirements, control scopes or actions of the
CCLs. The 3GPP management system includes at least one entity called the Coordination entity that undertakes the role
of CCL coordination. The Coordination entity can be implemented as a CCL, an AIML inference engine or any other
functionality that is found appropriate. The coordination entity may support coordination for conflict management for
different conflicts described in clause 5.4.2; scope conflicts, CCL-Trigger-time and CCL -action-execution-time conflicts,
Direct actions conflicts as well as metric-value conflicts.
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The coordination of CCLs could be required at different execution points of the CCL trandating into different CCL
coordination use cases with corresponding CCL coordination services required at those points as illustrated by example
Figure 5.4.1.4-1. The coordination of CCLs could be achieved via direct interaction among the CCLs or via athird-party
entity, say called the CCLs coordination Function (or simply CCL Coordinator).

Goal Trigger

coordination coordination - ) -
i Action-plans  Escalation/ Pre-action

| - alignment Delegation = coordination Action-space Concurrency Action impact

coordination control assessment

. el \ [— —

|
|
|
J__>. CCLinstance A

Managed
entities

I
|
Goals I
I
|
|

|
|
|
|
|
|
|
|
B |
A CCL instance B | | ! |
——t+—
|
Lo

CCL Triggers
Figure 5.4.1.4-1: Exemplary Closed Control Loop Coordination interaction points

NOTE: Theterms at the top indicate general naming of the groupings of coordination interactions at the different
execution points during the execution of the CCL. Action-space coordination implies coordinating the sets
of actions that the different CCL can apply. Concurrency control implies coordinating the times at which
different CCLs can execute actions. Action-impact assessment indicates interactions and processes on the
evaluation of the impacts of the different CCLs.

The coordination purpose attributes contain the information and data needed or used by the coordination entity for
interacting with the CCL when handling conflicts.

54.2 Use Cases

5421 CCL scope conflicts handling — CONF_01

Each CCL should have specific scopesfor which it isresponsible. The network may be assumed to be amuti--dimensional
space, with say n dimensions, i.e., the network has full scope S of n dimensions including, e.g., time, geography, etc. A
CCL is assigned a sub scope D that is only a portion of the network’s scope (illustrated by Table 5.4.2.1-1). Scope
assignment is the mapping of CCLs to sub scopes S that are part of the network'’s full scope. A scope conflict occurs if
the scope assigned to a CCL overlaps in an undesirable way with another scope assigned to another CCL. The 3GPP
management system should support the capability to coordinate the scope assignment to enable detection and avoidance
of potential scope conflicts. The 3GPP management system should also support the capability to coordinate the outcomes
desirable for the different scopes to enable detection, avoidance and resolution of conflicts on the CCL’s outcomes for
those scopes. It may be desirable to define the full scope space S and a set of scope rules to be used to derive the best
scope to be assigned to each CCL. An example rule may be that the defined CCL scope should not overlap. The rules
may for example be defined by an operator or can be implementation specific depending on the types of CCLsthat are to
be configured.
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Table 5.4.2.1-1: Example of a network scope-space from which the scope of CCL may be derived

Scope dimension Granularity Example values to be assigned
Time Seconds, minutes, days Every hour,
Every Saturday at 2:00 hours
Network domains Radio
Core
Geography Region/City City x
Street y in City x
Network Elements  |gNB gNB X
Cells Cell Aon gNB X
Terminals, e.g. types of users users
Resources Slices
Network Function Virtual Network Function A
Physical Network Function B
Transport containers (links, flows, an identifiable link,
etc.) a specific flow
Purpose The purpose of the CCL Coverage, Performance, Energy Efficiency, Fault
Management, UE specific mobility

NOTE: Table5.4.2.1-1is not complete and can be improved and/or extended as needed. Scope conflicts are only
considered actual if the application of the defined scopes results in negative outcomes. The management
system should support the capability to coordinate the scope assignment to detect and resolve actual scope
conflicts. The CCLs monitor changes in their scope. If the scopeis changed, it is desirable for the CCLsto
notify the scope assignment MnS consumer of the changes or differences between what was configured
and the actual scopes. The scope assignment MnS consumer may then trigger scope conflict evaluation
based on the actual scope.

5.4.2.2 CCL trigger conflicts handling - CONF_02

Typically, aCCL whose start istriggered based on conditions, needs to be triggered to run at a specific time and terminate
when certain conditions are met, to run when a certain performance threshold is crossed. If triggered independently, there
may be conflictsamong the CCLs. Thetriggersfor different CCLsto be executed need to be coordinated to avoid conflicts
among the CCLs. Thetriggers for execution of different CCL s need to be coordinated to avoid conflicts among the CCLs.

In some instances, the conditionsin the network may be such that it is not clear which CCL should be triggered, requiring
to trigger multiple CCL in sequence. The triggering may be done by a coordination function that consumes the CCL-
related information with which to evaluate the conditions and determines which CCL to be triggered. The CCL
coordination entity evaluates network data and analytics to identify the nature of the problem and best CCLs to be
scheduled at specific times to address the problem but without their execution conflicting with one another.

It may be the case that CCLs need to operate in a hierarchy with each CCL having an operational profile indicating the
specific level of hierarchy. The operational profile describes characteristic sunder which the CCL operates, e.g. when or
after which other CCLs, this CCL should be executed. For example, to ensure that handovers are always optimal, a CCL
on handover optimization may need to be triggered every after a CCL on Energy saving has been executed to be sure that
there are appropriate handover relations even when some cells may have been disabled. The CCL may be involved in
more than 1 hierarchies or in asingle hierarchy, the CCL may relate to multiple other CCLsin one or more domains. This
requiresthe hierarchiesto be coordinated. The CoordinationEntity obtains the operational profiles of the CCLSs, evaluates
the correlation among them to set the appropriate hierarchiesfor triggering the CCLs. The MnS consumer that coordinates
the execution times of the CCL s needs to configure the appropriate hierarchy for the CCLs.

5.4.2.3 CCL Concurrent actions conflicts handling - CONF_03
Several CCLs may want to execute actions onto the network. It may not be desirable that their actions are executed within

the same time frame. For example, if executed so close to one another, their effects will be super-imposed and neither
CCL canidentify the effect of its actions on the network.
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The management system should support the capability for detection of potentia concurrent actions conflicts. A
coordination entity acting as a supervisory action-critic oversees the actions of the different CCLs may need to receive
information enabling the detection of such conflicts. The action-critic functionality takes the responsibility for the end-
to-end performance across several CCL s enabling evaluation of cases when the actions of multiple CCLs collide.

For a given CCL, the MnS consumer may need to receive the recommended changes from the CCLSs, to evaluate them
and see if they overlap with other proposed changes from other CCLs. Where there are likely conflicts and expected
undesired impacts, the MnS consumer may propose to the CCLs, the changes that should be undertaken to minimize
concurrent changes on the same network resources. The MnS consumer may need to provide feedback to the CCL instance
(s) regarding their recommended actions.

In some instances, the conditionsin the network may be such that it is not clear which CCL should be triggered, requiring
to trigger multiple CCL in sequence. The CCLs may operate in a hierarchy with each CCL having an operational profile
indicating the specific level of hierarchy. The MnS consumer that coordinates the execution times of the CCLSs needs to
configure the appropriate hierarchy for the CCLs. The triggering by a coordination capability based on information from
the CCL allows resolution of CCL Concurrent actions conflicts.

5424 CCL non-concurrent actions conflicts handling —-CONF_04

When two (or more) CCL s attempt to adjust the same network parameter but with different and contradicting val ues, the
desired actions of the 2 CCL will be in conflict. For example, a CCL assuring throughput of a slice may be scaling-out
the virtual resources of the slice. Whereas a CCL minimizing the energy consumption may be scaling-in the virtua
resource of the same slice. It can be when the CCL s execute actions at the same time. However, it also happens when the
CCLs execute at different times, and the scenario for actions to be separated in time is the more likely than actions
occurring simultaneously. casein these conflict scenarios, the network parameter continuously ping-pongs between the
two values. Such a conflict may be called an action conflict.

NOTE: A potential conflict can for example be detected if a CCL observed that PMs on a certain object keep
flipping between two values. The constant flipping can be anindication that 2 CCL instances are attempting
to change the same scope.

The CCL may detect or observe events that identify the conflicts. The conflict can be avoided using some information or
the policies (e.g. priority) provided by the consumer. If the conflict actually occurs, the CCL MnS producer should support
services to inform MnS consumers the confirmed detected conflicts. It is needed to maximize the avoidance of conflict,
including “requesting” information from MnS consumer and to inform MnS consumer about the potential conflict. CCL
MnS Producer may also provide recommendations, for updating/deleting the conflicting CCLs, that would result in the
resolution of detected conflict. The recommendation for update may include suggestions for modified requirements.

Note: The exact information that can be exchanged is not specified in this document

5.4.25 CCL concurrent metric-value conflicts handling — CONF_05

Two (or more) CCLs configuring different control parameter may all influence the same metric. In other cases, the two
CCLs influence two metrics Y1 and Y2 that are coupled, i.e.,, which have a logica relationship between them. E.g.
handover (HO) failure and SINR are coupled since a bad SINR can lead to more HO failures. If the two CLs desire
different values for the metric, or different values for two metrics Y1 and Y 2 but the requirements are coupled, the CCLs
arein conflict for the metric resulting into a metric-value conflict. The concurrent metric-value conflict is observed from
oscillations in the metrics.

Two metrics Y1 and Y2 may be coupled such that actions to optimize any of them lead to correlated
oscillations/degradations in Y1 or Y2, e.g. Y1 ensuring "HO failure is <2 %" and Y2 wanting "SINR > 10dB". The
correlated oscillations indicate a potential conflict, but the CCLs may not see the oscillations in the metric that is not of
their interest. The management system should support the capability for detecting potential metric-value conflicts. An
MnS consumer may analyse the correlationsto detect the potential conflict between CCL1 and CCL2. The MnS consumer
should be able to inform CCL 1 and CCL 2 about the detected potential conflict represented by the correlated oscillations.

This severity of degradation in the performance metrics of the related CCLs could be the confirmation that a detected
potential conflict is an actual harmful conflict. The management system should support the capability for detecting or
confirming actual metric-value conflicts. The threshold to determine the severity may be defined by the MnS consumer
(e.g. the operator) so that if the degree of degradation is higher than the threshold then it is a confirmed conflict that
requires resolution.
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The management system should support the capability for avoiding potential concurrent metric-value conflicts. CCLs
need to avoid large and frequent changes to network parameters which may affect network stability since they increase
the probability of occurrence of conflicts. CCLs should take small smooth changes in the cases where the impact is not
so clear and only make the large changes when the CCL is sure that the impact is positive. It is desirable for the CCL to
notify to the MnS consumer the planned change, its claimed/predicted performance improvement and
reliability/confidence in that action/decision. The MnS consumer may eval uate the claimed performance improvement
and reliability/confidence to determine if the action should be allowed or not. The MnS consumer should be enabled
notify the decision and possibly the failed criteria to the CCL - to either be executed or to be used to compute better
decisions. Based on the inputs, the CCL may update its decision-making and repeat the decision evaluation process. If
the CCL has consistently made good | arge-action-decisions, the MnS consumer should be enabled to inform the CCL that
the CCL has consistently made good decisions and achieved its ultimate trust and that no more coordination of its
decisions is needed.

The management system should support the capability for resolving detected metric-value conflict. The MnS consumer
should be enabled to trigger one or more CCL s to respond to the detected potential conflict. And if the triggered CCLsis
unable to resolve that conflict, the CCL should inform the MnS consumer about the failure to resolve the problem. The
MnS consumer can set the thresholds for performance degradation that triggers conflict detection and resolution.

Note : The criteriafor accurately setting the thresholds for performance degradation is not specified in this document.

5.4.2.6 CCL non-concurrent metric-value conflicts handling - CONF_06

Two (or more) CCLs configuring different control parameter may all influence the same metric. If the two CL desire
different values for the metric, the CCLs are in conflict for the metric resulting into a metric-value conflict. In effect the
actions of the two CCLs are in conflict but indirectly since they are conflicting for the same control parameter but their
impacts are conflict on the desired value of the metric or target. Such conflicts are metric-value conflicts and if their
actions are far enough apart that their effects cannot be related to one another, they are non-concurrent metric-value
conflicts.

The management system should support the capability for avoidance of concurrent metric-value conflicts. Since each
CCL focuses on a smaller scope of the network problem space, several CCLs may need to be executed. For actionsin a
given network scope, the CCLs can be explicitly scheduled by the management system. Where the scopes overlap, the
CCLs need to align the action plans, for example, which action plan to execute and when. There is a need to assess each
plan and choose the most appropriate combination of action plan(s) based on the selection policy and then notify the
selected action plan(s) to the related CCLs. The MnS consumer may also be notified when it is safe to ignore the conflict.
The MnS consumer may configure the criteriafor evaluating the severity of conflicts.

For a detected metric-values conflict, the coordinator CCL can trigger one or more CCLs to respond to the detected
potential conflict. If the CCLs that has been requested to resolve potential conflict is unable to resolve that conflict, the
CCL should inform the CCL coordination MnS producer about the failure to resolve the problem.

5427 Coordinating CCLs with other management functions — CONF_07

A CCL can make and execute decisionsin different network contexts and for different network functions and parameters.
Y et within the network, there may be other management functions or features including MDA functions, SON functions,
and AIML Functions, which also make decisions that affect the same network functions and parameters asthe CCL. The
operation of CCLSs needs to be coordinated with the other management functions.

NOTE 1: Thisuse-case only focuses on coordinating CCL swith other management functionsfor executing decisions.

For a given context, the CCL should indicate the set of network functions and corresponding parameters which it is
interested in changing. Accordingly, the MnS consumer, say responsible for coordinating the CCLs with management
functions may subscribe to be notified of changes on network functions and parameters. The MnS consumer should be
able to inform the CCL of the latest changes to a network function or its parameter and a management entity/function
(e.g. CCL, MDA, SON, AI/ML inference Function) responsible for the change to the parameter.

The CCL may want to obtain the history of previous values of the parameter. The history includes, for each previous
value, the identifier of a respective management entity/function responsible for that change to the parameter. The CCL
may define a favourable range of values of the parameter based on the received information on the latest change and the
history of previous changes to the parameter. The CCL can calculate a new value of the parameter considering the
favourable range asaconstraint for the new value. The CCL needsthen to update the value of the parameter of the network
function to the new value.
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NOTE 2: The MnS consumer may for example be the functionality that is responsible for coordinating CCL and
other management functions.

5.4.3

Requirements

Table 5.4.3-1

Requirement label

Description

Related use case(s)

REQ-CONF_01-01

The 3GPP Management System should support a capability to detect
and inform an authorized MnS consumer about a potential or actual
CCL scope conflicts.

CONF_01

REQ-CONF_01-02

The 3GPP Management System should support a capability to confirm
a potential CCL scope conflict as an actual CCL scope conflict and
inform an authorized MnS consumer about a confirmed actual CCL
scope conflict.

CONF_01

REQ-CONF_01-03

The 3GPP Management System should support a capability to avoid or
resolve a CCL scope conflict that has been detected

CONF_01

REQ-CONF_01-04

The 3GPP Management System should support a capability to
coordinate the resolution of CCL scope conflicts among multiple CCLs

CONF_01

REQ-CONF_02-01

The 3GPP Management System should support a capability to trigger
execution of CCLs according to defined hierarchies

CONF_02

REQ-CONF_02-02

The 3GPP Management System should support a capability to detect
and inform an authorized MnS consumer about a potential or actual
CCL trigger-time conflicts.

CONF_02

REQ-CONF_02-03

The 3GPP Management System should support a capability to confirm
and inform an authorized MnS consumer about a detected CCL trigger-
time conflict after it is confirmed.

CONF_02

REQ-CONF_02-04

The 3GPP Management System should enable authorized MnS
Consumer to provide information that can be used to support a
capability to avoid or resolve a CCL trigger-time conflict.

CONF_02

REQ- CONF_03-01

The 3GPP Management System should support a capability to detect
and inform an authorized MnS consumer about a potential CCL
concurrent actions conflict.

CONF_03

REQ-CONF_03-02

The 3GPP Management System should support a capability to confirm
a potential CCL concurrent actions conflict as an actual conflict and
inform an authorized MnS consumer about the confirmed actual CCL
concurrent actions .

CONF_03

REQ-CONF_03-03

The 3GPP Management System should support a capability to avoid or
resolve a CCL concurrent actions conflict that has been detected

CONF_03

REQ-CONF_03-04

The 3GPP Management System should support a capability enabling
the MnS consumer to configure a hierarchy of a CCL

CONF_04
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Requirement label Description Related use case(s)

REQ-CONF_04-01 The 3GPP Management System should support a capability to detect |CONF_04
and inform an authorized MnS consumer about a potential action
conflict.

REQ-CONF_04-02 The 3GPP Management System should support a capability to confirm |CONF_04
and inform an authorized MnS consumer about an actual action
conflict.

REQ-CONF_04-03 The 3GPP Management System should enable authorized MnS CONF_04
consumers to provide information that can be used to resolve a CCL
action conflict.

REQ-CONF_04-04 The 3GPP Management System should enable authorized MnS CONF_04
consumers to provide information that can be used to avoid the action
conflict.

REQ-CONF_05-05 The 3GPP Management System should support a capability to CONF_05

coordinate the resolution of CCL action conflicts among multiple CCLs

REQ-CONF_06-01 The 3GPP Management System should support a capability to detect |CONF_06
and inform an authorized MnS consumer about a potential or actual
CCL Metric-value conflicts.

REQ-CONF_06-02 The 3GPP Management System should support a capability to confirm |CONF_06
and inform an authorized MnS consumer about a detected CCL Metric-
value conflict after it is confirmed.

REQ-CONF_06-03 The 3GPP Management System should support a capability to avoid or |{CONF_06
resolve a CCL Metric-value conflict that has been detected

REQ-CONF_07-01 The CCL MnS producer should have a capability to indicate to an MnS |CONF_07
consumer the set of network functions including their parameters which
it is interested in changing

REQ-CONF_07-02 The management system should have a capability enabling an CONF_07
authorized CCL instance acting as MnS consumer to receive
information on the latest changes to a network function parameter and
an identifier of a management entity/function including MDA Function,
a SON Function or an Al/ML inference Function that responsible for the
change to the parameter.

REQ-CONF_07-03 The management system should have a capability enabling an CONF_07
authorized MnS consumer to receive the history of previous values of
the parameter, including, for each previous value, the identifier of a
respective management entity/function responsible for that change to
the parameter.

55 CCL decision escalation — ESC

55.1 Description

This use case related to the capability to escal ate decision making to another entity e.g. another CCL.

55.2 Use Cases

55.21 Triggering CCL decision escalation — ESC_01

Not all decisions made by CCLs in different network contexts (states, status, conditions, etc.) are equally effective. The
CCL may need to inform another entity about its lack of confidence in its decision with arequest to escalate its decision
making to that entity. For example, a CCL for optimizing energy saving may fail to decide the sequence in which cells
may be deactivated when there is a failure for some cells. The CCL may escalate the scenario to a CCL on problem
recovery.

The MnS consumer should be able to configure MnS producer regarding the escalation recipient to which the decisionis
escalated. The degree to which the CCL can independently execute decisions or escalates them, should be configurable
by the MnS consumer through a confidence threshold. The confidence threshold is an index on a fixed scale say from 0
(indicating lowest confidence) to 10 (indicating highest confidence). It could be configured based on the sensitivity of the
operations under the CCLS' control, the trust level in the decisions of the CCL and the necessity to consider a bigger
picture at times. Then, based on how much confidence the CCL hasin its decisions, the CCL can escalate a decision or
situation to an escalation recipient (e.g. another CCL or a CCL coordination entity) which has thisbigger picture (say has
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wider scope), can execute a different(larger) set of actions or has better capabilities, e.g. a larger and more capable ML
model.

NOTE: Thecomputation of confidence within the CCL is up to implementation asit depends on the CCL's purpose
and the scenario that the CCL isaddressing. The escalation recipient CCL should enable the escalator CCL
to request for escalation for a given network context or state with e.g. information about the escalator CCL
preferences and observed constraints when driving decisions. Based on its evaluations, the escalation
recipient CCL should provide to the escalator CCL areport that holds the outcomes for a given escalation
request.

Required capabilities

MNS 1) Configure escalaion, e.g. when to
consumer 2) Trigger/request escalation

escalate and whom to escd ae (to)

3) Notify escd aor CCL about outcome

© e A —
@

[ Escalation recipient
(eg.CCL 2, AIML
CCL <¢——— Inference function)

®

Figure 5.5.2.1-1: required interactions for CCL decision escalation

escalator

5.5.3 Requirements

Table 5.5.3-1
Requirement label Description Related use case(s)
REQ-ESC_01-01 The 3GPP management system should have a capability to enabling an [UC-ESC_01
authorized MnS consumer to configure a CCL with the degree of Clause 5.5.2.1

autonomy of to define when the CCL can escalate and the entity to
which to escalate decision making.

REQ-ESC_01-02 The 3GPP management system should have a capability to enabling an [UC-ESC_01
authorized MnS consumer (e.g. an escalator CCL) to request to Clause 5.5.2.1
escalate decision-making for a network context or state to an escalation
recipient.

REQ-ESC_01-03 The 3GPP management system should have a capability enabling an UC-ESC_01
escalation recipient CCL to report to an authorized MnS consumer (e.g. |Clause 5.5.2.1
an escalator CCL) the outcomes for a given escalation request

6 Model

6.1 Imported information entities and local labels
3GPP TS 28.622 [6], Dat aType, Ti mneW ndow Ti meW ndow
3GPP TS 28.622 [6], Dat aType, DateTi ne Dat eTi ne

6.2 Class diagram

6.2.1 Relationships
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Represents the following I0Cs: ” .
SubNetwork or %»». ProxyClass

ManagedElement [ ~ |ManagedEntity

I Can be any of these CCL purposes: —
«InformationObjectClass» NetworkProblemRecovery
ClosedControlLoop FaultManagement
]

«names» «names»

*

(«lnformationObjectCIass»
CCLScope

«InformationObjectClass»|

«ProxyClass»
CCLReport

CCLPurpose

Figure 6.2.1-1: Relations for common information models for CCL management
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Represents the following capabilities:
. . — ScopeCoordinationCoordination
Rgp'rjesetnts It(he w bl L Bl___ «ProxyClass» TriggerCoordination
M"‘E'm';e t:icllirler?nrent [___ ManagedEntity ActionExecutionCoordination
g 7:[“,7 DirectActionsCoordination
1T
(]
«namess» |
1 l

|
«InformationObjectClasss| * * «InformationObjectClass» 1* «dataTypes
ClosedControlLoop ConflictManagementAndCoordinationEntity CoordinationCapability

Represents the following I0Cs: Sc.:opeCoordlln atlp nCoordination
«ProxyClass» TriggerCoordination
Subnetwork or . A B N
ManagedElement ManagedEntity ActionExecutionCoordination
9 ¢ DirectActionsCoordination

1

IndirectTargets Coordination

Represents the following capabilities:

«names»
1
«InformationObjectClass»| * * «InformationObjectClass» 1 * «dataType»
ClosedControlLoop ConflictManagementAndCoordinationEntity CoordinationCapability

Figure 6.2.1-2: NRM fragment for conflict management and Coordination entity
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Represents the following 10Cs: B‘[
SubMetwork or [::=~{

«ProxyClasss ‘
ManagedElement

ManagedEntity

1

«“namess=

«InformationObjectClasss
CCLTrigger

Figure 6.2.1-3: NRM fragment for CCLTrigger

Represents the following 10Cs: B‘l
SubMetwork or [::=~{

«ProxyClasss ‘
ManagedElement

ManagedEntity

1

«names»
1

«InformationObjectClass s
HistoricalCCLInfo

Figure 6.2.1-4x: NRM fragment for Historical CCL

6.2.2 Inheritance

«InformationObjectClass»

Top

«InformationObjectClass»
ClosedControlLoop

«InformationObjectClass »|

CCLReport

«InformationObjectClass»
ConflictManagementAndCoordinationEntity|

«InformationObjectClass»
CCLScope

«InformationObjectClass »|
CCLComponent

«InformationObjectClass »|
CCLTrigger

«Informa

HistoricalCCLInfo

tionObjectClass»

FFigure 6.2.2-1: Inheritance Hierarchy for Closed Control Loops and for conflict management and
Coordination entity

6.3 Class definitions
6.3.1 ClosedControlLoop
6.3.1.1 Definition

This1OC represents the closed control loop. It representsthe information for controlling and monitoring a CCL associated
with a stated scope.
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The d osedCont r ol Loop is nhame-contained by SubNet wor k or ManagedEl enent and is associated with a
CCLreport that contains reported information about the CCL. Accordingly, the report about a CCL can exist even when
the CCL is deleted.

The capabilities of the CCL are contained in one or more CCLPur poses that describe what the CCL is capable of doing
or can be configured to do - including information about the network resources for which the CCL can execute decisions
and actions. So, the Cl osedCont r ol Loop is associated with one or more CCLPur pose(s) that indicate(s) a list of
characteristics that describe what a CCL can/is expected to be able to do. The purpose describes the type of functionality
that can be executed including problem recovery and fault management .

The operational information about the CCL is contained in the CCLScope(s), so the C osedCont r ol Loop is
associated with one or more CCLScope(s). The CCLScope defines what the CCL has been configured to read, evaluate,
control, etc.

A CCL can be created from several components that are dynamically composed from a set of management services, each
representing one component of the CCL. The attribute cCLConponent Li st indicates the list of components which are
combined to create a CCL.

The attribute cCLType identifies the type of CCL that needs to be composed. The specific details of the purpose that is
fulfilled by the CCL are then written into the CCL purpose.

6.3.1.2 Attributes

The G osedCont r ol Loop 10C includes attributes inherited from Top 10C (defined in TS 28.622[5]) and the
following attributes:

Table 6.3.1.2-1
Attribute name S isReadable |isWritable |isInvariant |isNotifyable

cCLConponent sl nfo [o) T T E T
operational State M T F S T
admi nistrativeState M T T F T
cCLPriority M T T E T
cCLConponent Li st [o) T T T T
cCLType 0 T T T T
cCLActi onTri gger M T T F T
desi r edBehavi or [0) T T F T
precedentEntities o) T T E T
desiredMetrics M T T = T
Attribute related to role

cCLPur poseRef Li st M T T T T

6.3.1.3 Attribute constraints
None
6.3.1.4 Notifications

The common notifications defined in clauses 6.5 are valid for this 1OC, without exceptions.

6.3.2 CCLScope

6.3.2.1 Definition
It indicates a scope of a CCL. It may be the measurement scope, control scope or impact scope.

The CCLScope includes the attribute scopeType that indicates the type of scope that represented by the particular
scope instance.
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The ScopeDescri ption attribute describes the scope that is instantiated or being informed about. The
obj ect Par anet er s liststhe parameters on the objectsin the ScopeDescr i pt i on which are part of the scope.

ThescopeQut cones attribute indicates the set of outcomes desired for a given scope.

6.3.2.2 Attributes

The CCLScope 10C includes attributes inherited from Top 10C (defined TS 28.622[5]) and the following attributes:

Table 6.3.2.2-1
Attribute name S isReadable | isWritable | islnvariant | isNotifyable
scopeType M T F F T
ScopeDescri ption M T F F T
obj ect Par anet ers M T F F T
scopeQut comes M T T F T

6.3.2.3 Attribute constraints
None.
6.3.2.4 Notifications

The common notifications defined in clauses 6.5 are valid for this 10C, without exceptions.

6.3.3 CCLReport

6.3.3.1 Definition

This class represents the reported outcomes on a CCL instance, e.g., the information about the outcomes on one or the
executing of the CCL. An CCLReport iscontained by the entity containing the CCL, since the CCLReport can exist
beyond the life of the CCL on which it is reporting.

Thereisone CCLReport per CCL for an observation time. The content of the CCLRepor t may be different for different
observation time.

6.3.3.2 Attributes

The CCLReport 10C includes attributes inherited from Top 10C (defined TS 28.622[5]) and the following attributes:

Table 6.3.3.2-1
Attribute name S isReadable | isWritable | isInvariant | isNotifyable
f aul t Managenent CCLRepor t CM T F F T
Attributes related to role
6.3.3.3 Attribute constraints
Table 6.3.3.3-1
Name Definition
Faul t Managenent CCLReport Condition: fault management is supported by CCL
6.3.3.4 Notifications

The common notifications defined in clauses 6.5 are valid for this 10C, without exceptions.
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This defines the criteria for CCL instantiation, composition and action execution.

6.3.4.2 Attributes
The CCLTri gger 10C includes attributes inherited from Top IOC (defined TS 28.622[5]) and the following
attributes:
Table 6.3.4.2-1
Attribute name S isReadable | isWritable | isInvariant | isNotifyable
cCLl nstanti ationTri gger 0] T F F T
cCLConposi tionTri gger o) T E E T
Attribute related to role
cl osedCont r ol LoopRef CM T F F T
6.3.4.3 Attribute constraints
Table 6.3.4.3-1
Name Definition

cl osedCont r ol LoopRef

Condition: cCLI nstanti ati onTri gger or cCLConpositionTrigger are

defined

6.3.4.4 Notifications

The common notifications defined in clauses 6.5 are valid for this 1OC, without exceptions.

This 10C defines the historical information specific for a particular CCL. ThislOC isinstantiated by the producre as

6.3.5  HistoricalCCLInfo
6.3.5.1 Definition
appropriate.

6.3.5.2 Attributes

TheHi st ori cal CCLI nf o 10C includes attributes inherited from Top 10C (defined TS 28.622[5]) and the

following attributes:

Table 6.3.5.2-1
Attribute name S isReadable | isWritable | isInvariant | isNotifyable
cCLOoj ect d ass M T F F T
cCLI nstancel dentifier M T F F T
sati sfactionScore M T F = T
met ri cBreachl nf ormati on M T [= F T

6.3.5.3

None

Attribute constraints
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6.35.4 Notifications

The common notifications defined in clauses 6.5 are valid for this 1OC, without exceptions.

6.3.6 ConflictManagementAndCoordinationEntity

6.3.6.1 Definition
This defines the conflict management functionality.

The 10C representsthe Conf | i ct Managenent AndCoor di nati onEntity thatisresponsiblefor coordinating
closed control loops to avoid, detect or resolve CCL conflicts.

The Conflict Managenent AndCoor di nati onEntity is name-contained by SubNetwork or
ManagedEl ement and is associated with one or more CCLs which the
Conf | i ct Managemnent AndCoor di nati onEntity shall beresponsiblefor coordinating.

6.3.6.2 Attributes

Table 6.3.6.2-1

Attribute name Support isInvariant |isNotifyable
Qualifier isReadable |isWritable

cCLScopecoor di nati onCapability
cCLTri gger Coor di nati onCapability
cCLAct i onCoor di nati onCapability
cCLMet ri cVal ueCoor di nati onCapabi l ity
coor di nat edCCLsScopes

cCLActi onConflict sHandl i ng

cCLhi erarchylLi st

desi redCCLAct i ons

Attribute related to role

0I5 E|I0|1
|||~
||| A]|]=
mm|m|m|m{m|m(m
|| |||

6.3.6.3 Attribute constraints
None
6.3.6.4 Notifications

The common notifications defined in clauses 6.5 are valid for this IOC, without exceptions.

6.3.7 FaultManagement

6.3.7.1 Definition

This IOC represents the Fault Management CCL purpose, which alist of attributes that describe the capabilities of the
Fault Management CCL.
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6.3.7.2 Attributes
Table 6.3.7.2-1
Attribute name S isReadable | isWritable | islnvariant | isNotifyable
f aul t Managenent Al ar mi dLi st M T T F F
f aul t Managenent Ti nreW ndow M T T F F
f aul t Managenent BackUpCbj ect Requi r enment 0 T T F F
f aul t Managenent | sol at eObj ect Requi r ermrent 0 T T F F
clearUserld CM T T E E

6.3.7.3 Attribute constraints
Table 6.3.7.3-1
Name | Definition
clearUserld These attributes shall be supported for Fault Management
CCL that clears ADMC alarms, as specified in TS 28.111 [4].
6.3.7.4 Notifications

The common notifications defined in clauses 6.5 are valid for this 1OC, without exceptions.

6.3.8 CCLComponentinfo <<dataType>>

6.3.8.1 Definition

This data type represents a single purpose that describes what a CCL can do. The purposeisalist of characteristics that
describe the capabilities of the CCL.

6.3.8.2 Attributes
Table 6.3.8.2-1
Attribute name S isReadable | isWritable | islnvariant | isNotifyable
cCLConponent I d M T F F T
cCLSt eps M T F F T
6.3.8.3 Attribute constraints
None.
6.3.8.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.9 CCLComponent <<dataType>>

6.3.9.1 Definition

This dataType defines a CCL component that can be used or has been used to dynamically compose a closed control
loop by the MnS consumer.
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6.3.9.2 Attributes

The CCLConponent 10C includes attributes inherited from Top 10C (defined in TS 28.622[5]) and the following
attributes:

Table 6.3.9.2-1
Attribute name S isReadable | isWritable | isInvariant | isNotifyable
cCLConponent Rol e M T T T T
cCLConponent I denti fication M T T S T

6.3.9.3 Attribute constraints
None
6.3.94 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.10 FaultManagementCCLReport <<dataType>>

6.3.10.1 Definition

This data type represents the Fault Management CCL report, which isalist of attributes that describe the result of the
Fault Management.

6.3.10.2 Attributes

Table 6.3.10.2-1

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
gener at edAl ar nResul t Li st M T F T T
f aul t Managenment CCLReport Ti e M T F T T

6.3.10.3 Attribute constraints
None.
6.3.10.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.11 GeneratedAlarmResult <<dataType>>

6.3.11.1 Definition

This data type represents the alarm result information generated by the CCL, which isalist of attributes that describe
the result of the Fault Management for each alarm.
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6.3.8.2 Attributes

Table 6.3.11.2-1

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
alarmd M T F T F
al ar nCl ear edSt at us M T F T [=
identifiedRoot Causel nfornmati on M T [= T E
enhancedCorrel ati onl nf ormati on M T [= T E

6.3.11.3 Attribute constraints

None.

6.3.11.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.12 CCLPurpose <<dataType>>

6.3.12.1 Definition

This data type represents a single purpose that describes what a CCL can do. The purposeisalist of characteristics that
describe the capabilities of the CCL.

6.3.12.2 Attributes

Table 6.3.12.2-1

Attribute name S isReadable | isWritable | isInvariant | isNotifyable

Attributes related to role

6.3.12.3 Attribute constraints

None.

6.3.12.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.13 CCLScopeCoordinationCapability <<dataType>>

6.3.13.1 Definition

This data type represents the information and a capability of the
Conf | i ct Managenent AndCoor di nati onEnti ty for Coordinating CCL instancesto handle different CCL
conflicts.

e Theattribute coor di nat edScopeTypes indicates the type of scopes for which the coordination is undertaken.
The logic needed for coordinating different scopesis different so each set of scopesto be coordinated must be of the
same scope. The Conf | i ct Managenent AndCoor di nati onEntity may have nultiple

CCL ScopeCoordinationCapahility(s) differentiated by the type of scope that is being coordinated.
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e Theattributet oBeCoor di nat edScope containsthe set of CCL scopes that the coordinationEntity coordinates
to ensure that they do not conflict. A CCL that requires its scopes to be evaluated for conflicts can add its scope into the
list of coordinated scopes.

The attribute det ect edScopeConf | i ct indicatesthelist of conflicts that have been detected. Each conflict
includes an indication for the type of conflict event, which in this case is ScopeConflict. It aso has an indication for
whether it is a potentia conflict or an actual conflict that is observed.

The ful |l Coordi nat edScopeSpace attribute indicates the full scope which is to be considered by the
CoordinationEntity when selecting sub-allocations to different CCL instances.

6.3.13.2 Attributes

Table 6.3.13.2-1

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
cCLCoor di nati onCapabi lityl D M T T T T
coor di nat edScopeTypes o] T F F T
f ul | Coor di nat edScopeSpace M T T T T
t oBeCoor di nat edCCLScopes M T T T T
det ect edScopeConflicts M T F T T
det ectedTri ggerConflicts M T F T T
det ect edMetri cVal ueConflicts M T F T T

6.3.13.3 Attribute constraints
None.
6.3.13.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.14 CCLTriggerCoordinationCapability <<dataType>>

6.3.14.1 Definition

This data type represents the information on a single set of CCL scope coordinated by the coordination entity. The
ScopeCoor di nati onSet includesthe type of scope to be coordinated, the set of Scopes to be coordinated and
information on whether a Scope conflict is observed or not.

6.3.14.2 Attributes

Table 6.3.14.2-1

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
cCLCoor di nati onCapabi lityl D M T T T T
t oBeCoor di nat edPrecedentCCLs M T T F T

6.3.14.3

None..

Attribute constraints
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6.3.14.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.15 CCLActionCoordinationCapability <<datatype>>

6.3.15.1 Definition

This defines the functionality for coordinating of CCL actions among CCL s to detect, avoid or resolve potential and real
concurrent and non-concurrent actions conflicts.

e The CCLActionConflictsHandling datatype i ncludesat oBeCoor di nat edAct i onPl ans attribute which isthe
list that contains information on the different action plans that the coor di nat i onEnti ty attemptsto resolve for
direct action conflict.

e A CCL that requiresits action plan to be evaluated for conflicts can notify its plan to the coordinationEntity which
then be added to an appropriate list of t oBeCoor di nat edAct i onPl ans. The CCL coordination entity checks the
submitted configuration changes against other previous configuration changes from other CCL s (that have been
executed) to seeif there are any potential conflicting actions based on the provided information. This ensures to check
planned configuration changes against actions that have already been executed.

e ThecCLPar anet er Val uesUsef ul ness attribute indicates how useful specific values of a parameter are
good for the desired outcomes of a given CCL. On the other hand, thecCLi nt er est | nConf | i ct Par anet er
attribute indicates the level of interest that the CCL hasin the parameter — regardless of how useful specific values
contribute to fulfilling that interest

e Givenalist of CCLswhose plans are evaluated for concurrent or non-concurrent actions conflicts, the

Conput edConpr omi zePl ans attribute indicates the compromise action plans that are recommended by the
coordinationEntity for each CCL. The Conput edConpr o zePl an may include a sequence in which the actions
may be executed.

The CCL has a detectedActionConflicts attribute that holds the list of detected conflictsin the set of action plans that
have been evaluated.

e TheconflictMnitoringContext attributeat a CCL A indicates the scope on which another CCL B has

recently taken actions and for which that CCL B has limitsin performance change that (called tolerenceLimits) that
should be maintained by CCL A in that scope. The limited are added to each action plan that is executed.

6.3.15.2 Attributes

Table 6.3.15.2-1

Attribute name
cCLCoor di nati onCapabi lityl D
t oBeCoor di nat edAct i onPl ans
det ect edActi onConflicts
cCLPar anet er Val uesUsef ul ness
cCLi nterest|lnConflictParaneter
confli ctMonitoringCont ext
conput edConpr oni zePl ans

isReadable | isWritable | islnvariant | isNotifyable
T

4 ENES Y
|||
||| ||
mmmim|m|-
||| ||

6.3.15.3 Attribute constraints

None

6.3.15.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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6.3.16 CCLMetricValueCoordinationCapability <<datatype>>

6.3.16.1 Definition

This data type represents the information and a capability of the
Conf | i ct Managenent AndCoor di nat i onEnt i t y for Coordinating CCL instancesto handle different CCL
conflicts.

6.3.16.2 Attributes

Table 6.3.16.2-1

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
cCLCoor di nati onCapabi lityl D M T T T T
pr oposedRevi seddAct i onPl an M T F T T
observedMetri cVal ueConflicts M T F F T
actionPl anFail edCriteria M T F F T
TrustedCCLs M T F F T
flipflopMetrics M T T F T

6.3.16.3 Attribute constraints

None.

6.3.D2.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.17 ScopeConflict <<datatype>>

6.3.17.1 Definition
This data type represents the information on a scope conflict.

Each conflict includes an indicationin Conf | i ct Type attribute for whether it is apotentia conflict or an actual
conflict that is observed.

The Conf | i ct Type indicates the type of conflict that has been observed, i.e., either a potential conflict or an actual
conflict.

6.3.17.2 Attributes

Table 6.3.17.2-1

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
conflictlD M T T F T
conflictingCCLs M T T F T
conflict Scope M T T F T
Conflict Type M T T F T

6.3.17.3 Attribute constraints

None
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6.3.17.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.18 TriggerConflict <<datatype>>

6.3.18.1 Definition
This data type represents the information on atrigger conflict.

Each conflict includes an indicationin Conf | i ct Type attribute for whether it is apotentia conflict or an actual
conflict that is observed.

6.3.18.2 Attributes

Table 6.3.15.2-1

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
conflictlD M T T F T
conflictingCCLs M T T E T
Conflict Type M T T F T
6.3.18.3 Attribute constraints
None
6.3.184 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.19 ActionConflict <<datatype>>

6.3.19.1 Definition

This defines the information related with an action conflict among two or more CCLSs.

Each conflict includes an indicationin Conf | i ct Type for whether it isa potential conflict or an actual conflict that

is observed.

6.3.19.2 Attributes

Table 6.3.19.2-1

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
conflictlD M T T F T
conflictingCCLId M T T F T
conflictingActions M T T E T
Conflict Type M T T F T
6.3.19.3 Attribute constraints

None
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6.3.194 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.20 MetricValueConflict <<datatype>>

6.3.20.1 Definition
This data type represents the information on a metric-value conflict.

Each conflict includesan indicationin Conf | i ct Type attribute for whether it is a potential conflict or an actual
conflict that is observed.

6.3.20.2 Attributes

Table 6.3.20.2-1

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
conflictlD M T T F T
conflictingCCLs M T T F T
conflictingMetrics M T T F T
Conflict Type M T T F T
correl atedGscil |l ati onMetrics M T T F T

6.3.20.3 Attribute constraints

None

6.3.20.4 Notifications

e The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.21 ActionPlan <<datatype>>

6.3.21.1 Definition

This data type represents the an action plan from a CCL instance.
For an action, a CCL B has limits in performance change (called tolerenceLimits) that should be maintained by any other
CCL A taking action in the same scope. The limited are added to each action plan that is executed.

6.3.21.2 Attributes

Table 6.3.21.2-1

Attribute name isReadable | isWritable | islnvariant | isNotifyable

acti onPl anl D T T T T
cCLID T T T T
actions T T T T

T T T T

NS

toleranceLimts

6.3.21.3 Attribute constraints

None.
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6.3.21.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.22 CCLActionConflictsHandling <<datatype>>

6.3.22.1 Definition

e Thisdefines the handling of CCL action conflict between the two existing CCLSs.

6.3.22.2 Attributes

Table 6.3.22.2-1

ETSI TS 128 567 V19.0.0 (2025-10)

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
conflictlnformation M T T E T
conflictResol ution M T T F T
target CCL M T = [= T
6.3.22.3 Attribute constraints
None
6.3.224 Notifications
The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.23 ActionConflictResolution <<datatype>>
6.3.23.1 Definition
This defines the information related with conflict resolution configured by the MnS Consumer.
6.3.23.2 Attributes
Table 6.3.23.2-1
Attribute name S isReadable | isWritable | isInvariant | isNotifyable
conflictingCCLId M T T F T
cCLRequi r ement Br eachPer cent age M T F F T
6.3.23.3 Attribute constraints
None
6.3.23.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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6.3.24 MetricBreachlnformation <<data type>>

6.3.24.1 Definition

49

This defines the requirements breach information related with the CCL.

6.3.24.2 Attributes

Table 6.3.24.2-1

ETSI TS 128 567 V19.0.0 (2025-10)

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
breachedMetricldentification M T F F T
breachTi ne M T F F T
m tigati onAction M T F F T

6.3.24.3 Attribute constraints
None
6.3.24.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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6.4 Attribute definitions

6.4.1 Attribute properties

Table 6.4.1-1
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Attribute Name Documentation and Allowed Values Properties
scopeType It indicates the type of scope that represented by the type: Enum
particular scope instance. multiplicity: 1..*

allowedValues: CCL_MEASUREMENT_SCOPE,
CCL__TARGETED__SCOPE, CCL_CONTROL_SCOPE,
CCL_IMPACT_SCOPE

Editor’s Note: The allowed values will be revisited

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

ScopeDescri ption

It indicates the description of the scope that is
instantiated or being informed about. It is defined
according to the ScopeDefinition in TS28.561

type:
ScopeDefinition
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

obj ect Par anet ers

It indicates the list of parameters on the objects in the
ScopeDescri pti on which are part of the scope. This
applies when the scope is of type measurement scope or
control scope.

allowedValues: string

type: String
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

coor di nati onCapabi | i
ty

It indicates a capability of a coordination entity to
coordinate CCL conflicts

type:

Coor di nat i onCapabi
lity

multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cCLCoor di nat i onCapab
ilitylD

It indicates an identifier for a specific CCL conflicts
coordination capability

type: String
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cl osedCont r ol LoopRef
Li st

It indicates a list of DN for ClosedControlLoop Instances.

allowedValues: N/A

type: DN
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLScopeCoor di nati on
Capability

Itindicates a CCL scope assignment and conflict
coordination capacity

type:
CCLScopeCoor di na
tionCapability
multiplicity: *

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLTri gger Coordi nati
onCapability

It indicates a specific type of CCL trigger coordination
functionality of the
ConflictM anagementAndCoordinationEntity

type:

CCLTri gger Coor di
nati onCapability
multiplicity: *

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False
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cCLAct i onCoordi nati o
nCapability

It indicates a specific type of CCL conflict coordination
functionality of the
ConflictM anagementA ndCoordinationEntity

type:
CCLActionConflic
t sHandl i ng
multiplicity: *

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLMet ri cVal ueCoor di
nati onCapability

It indicates a specific type of CCL conflict coordination
functionality of the
ConflictM anagementAndCoordinationEntity

type:

CCLMet ri cVal ueCo
or di nat i onCapabi
lity

multiplicity: *

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

coor di nat edCCLsScope
s

It indicates the scopes of the CCL that are coordinated by
the coordinationEntity

It is a pair <string_1, string_2 > where string_1 is the DN
of a CCL being coordinated and string_2 the DN of that
CCL’s CCLScope.

type: pair <string,
string >

multiplicity: 2 ..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

operational State

It indicates the operational state of the
ClosedControlLoop instance. It describes whether the
resource is installed and partially or fully operable
(Enabled) or the resource is not installed or not operable
(Disabled).

AllowedValues; Enabled/Disabled
allowedValues: "ENABLED", "DISABLED".

The meaning of these values is as defined in 3GPP TS
28.625 [8] and ITU-T X.731 [9].

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Disabled
isNullable: False

adm ni strativeState

It indicates the administrative state of the
ClosedControlLoop instance. It describes the permission
to use or the prohibition against using the
ClosedControlLoop instance. The administrative state is
set by the MnS consumer.

AllowedValues; Locked/Unlocked
allowedValues: "LOCKED", "UNLOCKED".

The meaning of these values is as defined in 3GPP TS
28.625 [8] and ITU-T X.731 [9].

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Locked
isNullable: False

cCLConponent sl nfo

It indicates information on the constituent components of
a CCL.

allowedValues: N/A

type:

CCLConponent | nf o
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLConponent | d

It indicates the identifier of a CCL component. It is the DN
of an object instantiated to act as a component of the
CCL

type: DN
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLSt eps

It indicates the CCL steps or functionality that is
accomplished by a CCL component.

allowedValues: DATA_COLLECTION, ANALYSIS,
DECISION, EXECUTION

type: Enum
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False
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faul t Managenent Al arm
I dLi st

It describes the list of IDs of alarms to be managed by
Fault Management CCL.

allowedValues: A list of alarmlds as specified in TS
28.111 [4], clause 7.4.1

type: List
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

f aul t Managenent Ti mreW
i ndow

It describes the information of a time window (including
start and end time) specified by the consumer for fault
management to carry out troubleshooting and to clear the
alarms.

allowedValues: timeWindow as defined in 3GPP TS
28.622 [5], clause 4.4.1

type: TimeWindow
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

f aul t Managenent BackU
pOhj ect Requi r enment

It describes whether to back-up the alarmed object is
required by the consumer before fault management.

allowedValues: True, False

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

f aul t Managenent | sol a
t ebj ect Requi r enent

It describes whether to isolate the alarmed object from
interaction with other objects is required by the consumer
before fault management.

allowedValues: True, False

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

clearUserld

It carries the identity of the Fault Management CCL who
is the consumer that invokes the clearAlarms operation.

allowedValues: clearUserld as defined in 3GPP TS
28.111 [4], clause 7.4.1

type: string
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

f aul t Managenent CCLRe
port

It describes the Fault Management CCL report.

allowedValues: Not Applicable

type:
FaultManagementCCLR
eport

multiplicity: 1

isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

gener at edAl ar nResul t
Li st

It describes the list of generated alarm results

allowedValues: A list of Gener at edAl ar nResul t

type: List
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

f aul t Managenent CCLRe
port Ti ne

It describes the time when the
Faul t Managenent CCLReport is created.

allowedValues: Dat eTi ne as specified in TS 28.622
[3]-

type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

alarmd

It identifies an AlarmRecord as specified in TS 28.111 [4]

allowedValues: A string as specified in TS 28.111 [4]

type: string
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

al ar nCl ear edSt at us

It describes whether an alarm is cleared by the Fault
Management CCL when the identified root cause is
resolved.

allowedValues: True, False

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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i dentifi edRoot Causel
nf or mati on

It describes root cause information identified by the Fault
Management CCL.

allowedValues: String

type: string
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

enhancedCorrel ati onl
nf ormati on

It describes the list of correlated alarm Ids identified by
the Fault Management CCL

allowedValues: A list of al arm d

type: List
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cCLActi onConflictsHa
ndl i ng

This defines the handling of CCL action conflict between
the two existing CCLs.

Type:

CCLActionConflictsHandl

ing

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

det ect edActi onConfl i
ct

This indicates the information related with a detected
conflict CCL. It is a list of conflicts among a set of action
plans that have been evaluated. Each entry is a pair of
plans that are conflicting.

Type: ActionConflict
multiplicity: *
isOrdered: True
isUnique: False
defaultValue: None
isNullable: False

conflictResol ution

This defines the information related with conflict
resolution.

Type:

ActionConflictResolution

multiplicity: *
isOrdered: True
isUnique: False
defaultValue: None
isNullable: False

t ar get CCL

The identification of the CCL that need to be deleted or
updated to resolve conflict. This will be decided as per the
information Conf | i ct Resol uti on.

Type: Dn
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

conflictingCCLId

This indicates the CCL identification

Type: Dn
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

conflictingActions

This provides the set of actions that have been taken by
the CCL as part of the Execute step.

Type: String
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLPriority

This provides the priority of the CCL. This will be the
numerical value between 1 to 10, with 1 being the least
priority.

Type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cCLMetri cBreachPerce
nt age

It defines the breach percentage per metric in terms of
how bad the metric(s) is breached. For example, if the
metric of guaranteed throughput is 200mbps and the
actual throughput is coming to be 100mbps then the
breach percentage would be 50%. The CCL that have
higher percentage of breach will be prioritized

Type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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cCLConponent Li st

It indicates the list of components acting as steps of the
CCL, each either a MnF or a MnS producer whose
services can be part of the CCL. The cCLComponent
may have a role among MONITOR; ANALYSIS;
DECISION; EXECUTION. Or OTHER. OTHER. Is used
for example in the cases where a components fulfils more
than 1 role or where the role can be simply described by
the four options.

The cCLComponents are sequenced, i.e.,
cCLComponents is an ordered list. For example, if there
are 2 steps that contribute to the analysis role, it is
necessary to show how those steps are sequenced. The
order in which they are listed indicates the order in which
their services should be chained to complete the CCL

type: CCLConponent
multiplicity: 1..*
isOrdered: True
isUnique: True
defaultValue: None
isNullable: False

cCLType

It indicates a type or Category of CCL that is to be
instantiated or dynamically composition. It indicates the
kind of capability that will be accomplished by the CCL
instance, e.g. ENERGYOPTIMIZATION,
SLICEASSURANCE, etc.

The specific details, characteristics and behavior of a
CCL for a given CCL type are then written into the CCL
purpose.

Note: The allowed values are FFS

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cCLConponent Rol e

It indicates a role accomplished by CCL component.

AllowedValues. MONITOR; ANALYSIS; DECISION;
EXECUTION, OTHER. Is used for example in the cases
where a components fulfils more than 1 role or where the
role can be simply described by the four options

type: Enum
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLConponent | denti fi
cation

It indicates the entity accomplishing the component.

It may be the DN of an MOI or the combination of URI
and DN that can be used to fulfil that role.

Type: String
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLI nstanceldentifie
r

This defines the specific CCL instance

Type: Dn
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

sati sfacti onScore

The numerical value from 1 to 10 (1 being the worst),
providing the consumer satisfaction with the CCL.

Type: Integer
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

met ri cBr eachl nf or mat
ion

This defines the goalrequirement breach information
related with the CCL.

Type:
MetricBreachIinformation
multiplicity: *

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

breachedMetricl denti
fication

This defines the goalrequirement which got breached

Type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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br eachedTi me

This defines the time of the goalrequirement breach

Type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

mtigationAction

This defines the configuration actions that was performed
by the CCL execution to mitigate the breach.

Type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cCLInstantiationTrig
ger

This defines dynamic closed control loop invocation
criteria that can be configured by the consumer. The
producer will instantiate an CCL based on the criteria
defined.

Type:

TriggerConditionDescript

or
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLConposi tionTrigge
r

This defines dynamic closed control loop composition
criteria that can be configured by the consumer. The
producer will compose an CCL based on the criteria
defined.

Type:

TriggerConditionDescript

or
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cl osedCont r ol LoopRef

This refers to the CCL that is composed or instantiated
using triggers.

Type: Dn
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLActi onTri gger

This defines the criteria/conditions under which the CCL
is allowed to take actions.

Type: CCLTrigger
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

desi r edBehavi or

This will define the corresponding behavior of the CCL.
The behaviours can be represented by an ENUM to
include:

- DECISION_ACTIVATION: The CCL executes the
recommendations that it derives on to the network.

- NOTIFY_RCOMMENDATION: The CCL starts
processing input to derive recommendations but without
the corresponding actions executed on the network.
Instead, the recommendation is notified to the consumer
who then considers whether it should be applied or not.

- DO_NOTHING: do not do anything.

Type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

scopeQut cones

It indicates the set of outcomes to be coordinated for a
given scope as part of scope coordination. It is a pair
<A,B> where A is the metric and B the desired outcome
on that metric.

Type: pair<string, Real>

multiplicity: 1...*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

conflictlD

It identifies a conflict event

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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conflictingCCLs

It identifies the set of CCLs that are conflicting

type: DN
multiplicity: 2
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

conflict Scope

It indicates the scope for which two or more CCLs are
conflicting.

Type:
ScopeDefinition
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

Conflict Type

It indicates the type of conflict that has been observed,
i.e., either a potential conflict or an actual conflict.

allowedValues: POTENTIAL_CONFLICT;
ACTUAL_CONFLICT

Type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

coor di nat edScopeType
s

It indicates the types of scopes under consideration for
coordination by a scope coordination functionality.

allowedValues: CCLMEASUREMENTSCOPE,
CCLTARGETSCOPE, CCLCONTROLSCOPE,
CCLIMPACTSCOPE, CCLMONITOREDSCOPE

Type: ENUM
multiplicity: 1 ..5
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

ful | Coordi nat edScope
Space

It indicates the full scope which is to be considered by the
CoordinationEntity when selecting sub-allocations to
different CCL instances.

Type: Scope
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

t oBeCoor di nat edCCLSc
opes

It indicates the list of scopes which the coordinatinEntity
is responsible for coordinating to ensure they have no
conflicts. A CCL that requires its scope to be evaluated
for conflicts can add its scope set into the list of scopes
sets

Type: CCLScope
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

det ect edScopeConflic
ts

It indicates the list of scope conflicts that are detected by
the coordinationEntity. Each entry is of type: scope
conflict

Type: ScopeConflict
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

det ect edTri gger Conf |
icts

It indicates the list of trigger conflicts that are detected by
the coordinationEntity. Each entry is of type:
TriggerConflict

Type: TriggerConflict
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

pr ecedent Entities

It indicates the set of instances of CCLs or other
functionality that should be executed before the CCL

Type: DN
multiplicity: 1 ..*
isOrdered: True
isUnique: True
defaultValue: None
isNullable: False

cCLhierarchyList

It indicates the ordered list of CCL instances defining the
order in which CCLs should be executed. It is an ordered
list where the first entry is the one to be executed first.

Type: DN
multiplicity: 1 ..*
isOrdered: True
isUnique: True
defaultValue: None
isNullable: False

t oBeCoor di nat edPrece
dentCCLs

It indicates the set of instances of CCLs or other
functionality that need to be coordinated

Type: DN
multiplicity: 1 ..*
isOrdered: False
isUnique: False
defaultValue: None
isNullable: False
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det ect edScopeConflic
ts

It indicates the list of scope conflicts that are detected by
the coordinationEntity. Each entry is of type:
ScopeConflict.

Type: ScopeConflict
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

acti onPl anl D

It identifies an actionPlan generated by a CCL

type: string
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cCLID

It identifies the DN of a CCL that has generated an
actionPlan

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

actions

It indicates the CM changes proposed a CCL

type:
PlannedConfigurationDe
scriptor

multiplicity: 1 ..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

t oBeCoor di nat edActi o
nPl ans

It indicates the list of action plans which the
coordinatinEntity is responsible for coordinating to ensure
they have no conflicts. A CCL that requires its action plan
to be evaluated for conflicts can notify its plan to the
coordinationEntity to then be added to an appropriate list
of toBeCoordinatedActionPlans. Each list includes plans
with related (or same) scope in managed objects and
time.

Type: ActionPlan
multiplicity: *
isOrdered: False
isUnique: False
defaultValue: None
isNullable: False

cCLPar anet er Val uesUs
ef ul ness

It indicates the relative goodness of different values of the
parameter to the CCL. It a list of pairs <A, B> where A is
a value of CCL control parameter and B is an integer
indicating the usefulness of value A. B is in the scale
[0:100], where “0” indicates that the value is useless while
“100” indicates that the functionality of the CCL
completely depends on that value.

allowedValues: [0, 100]

Type:
pair<string,integer>
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

cCLinterestlnConflic
t Par anet er

It indicates CCL's relative interest in the parameter. It is a
measure of how useful different parameters are to the
objectives of the CCL, regardless of how useful specific
values of those parameters contribute to fulfilling those
objectives.

allowedValues: [0, 100]

Type: integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

conflictMnitoringCo
nt ext

It indicates the scope that one CCL B notify to another
CCL A to monitor and ensure to maintain the
performance within some stated limits. It is written by the
CCL B into coordinatinEntity as the pair pair<actionID,
Scope> where actionID is the identifier of a previous
action that has been taken by a CCL and Scope is the
scope which that CCL wants other CCLs to maintain
within certain limits

Type: pair<actionID,
Scope>

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

toleranceLimts

It indicates the limits within which the compromise on the
parameters and metrics can still be acceptable. It is an
integer indicting the acceptable percentage change in the
values on parameters in a specific action plan.

allowedValues: [0, 100]

Type: integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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Conput edConpr omi zePl
ans

It indicates the compromise action plans that are
recommended by the coordinationEntity for each CCL. It
is list with each entry a pair <CCL_ID, compPlan> where
CCL_ID is the identifier of a CCL for which a compromise
plan has been computed, and compPlan is the proposed
compromise plan

Type: ActionPlan
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

desiredMetrics

It indicates the set of metrics that the CCL intends to
optimize. These need to be coordinated among several
CCLs, e.g. so that 2 CCLs don’t aim to optimize the same
metric

Type: string
multiplicity: 1...*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

proposedRevi seddAct i
onPl an

It indicates a compromise action plan proposed by the
coordination entity for the case where the action plan
executed by a CCL resulted in metric value conflict

Type: ActionPlan
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

actionPl anFai |l edCri t
eria

It indicates criteria which an action plan for which an
action plan failed and caused metric value conflicts.

Type: string
multiplicity: 1...*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

Trust edCCLs

It indicates the list of CCL that have performed
consistently well and have achieved full trust that not
further check of their actions is necessary.

Type: DN
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

observedMet ri cVal ueC
onflicts

It indicates the list of observed metric value conflicts

Type:
MetricValueConflict
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

correl atedGscillatio
nMetrics

It indicates the metrics noted to be experiencing
correlated oscillations

Type: string

multiplicity: 1..*
isOrdered: False
isUnique:
TruedefaultValue: None
isNullable: False

conflictingMetrics

It indicates the list of metrics that are in conflict

Type: string
multiplicity: 1...*
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

det ect edMet ri cVal ueC
onflicts

It indicates the list of MetricValueConflicts that are
detected by the coordinationEntity. Each entry is of type:
MetricConflict

Type:
MetricValueConflict
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

toleranceLimts

It indicates the limits within which the compromise on the
parameters and metrics can still be acceptable. It is an
integer indicting the acceptable percentage change in the
values on parameters in a specific action plan.

allowedValues: [0, 100]

Type: integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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flipflopMetrics It indicates the list of metrics that are observed by a CCL | Type: pair <DN, string>
as flip flopping. It is a pair <objDN, ffmetric> where objDN | multiplicity: *

is DN of the managed object whose metric is flipflopping isOrdered: N/A

and ffmetric is identifier of the flip flopping metric. isUnique: N/A
defaultValue: None
isNullable: False
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6.5 Common notifications

6.5.1 Configuration notifications

This clause presents alist of notifications, defined in TS 28.532 [3], that an MnS consumer may receive. The
notification header attribute obj ect Cl ass/ obj ect | nst ance shall capture the DN of an instance of a class
defined in the present document.

Table 6.2.1.5.1-1

Name Qualifier | Notes
noti fyMJ Creation 0 --
noti fyMJ Del eti on 0 --
noti fyMJ Attri but eVal ueChanges 0 --

7 Procedures

7.1 Procedure for conditional trigger/instantiation of CCLs

‘ CCL Mn5 consumer ‘ ‘ CCL MnS producer ‘

1 create CCL instantiation conditions

==

2 Monitor conditions defined

-

If conditions in TriggerConditionDescriptor
evaluate to TRUE instantiate CCL

4 Notify conditions.

CCL Mn5 consumer ‘ CCL MnS producer ‘

Figure 7.1-1: Procedure and interactions for conditional trigger/instantiation of CCLs

Step 0: There exists an object exposing the MnS producer responsible for instantiating CCLs. This object may be
represented by a subnetwork or managed element.

Step 1: The MnS consumer creates on the MnS producer responsible for instantiating CCLs the set of conditionsto be
evaluated for instantiation of the CCL. These conditions are created as an instance of TriggerConditionDescriptor
defined in 28.572. TriggerConditionDescriptor describes the conditions that should be evaluated including performance,
provisioning and fault management conditions. The performance conditions includes managed object,

measurement/K Pl name and the trigger value. The provisioning conditions includes the managed object, location, event
and time of the provisioning events. The fault conditions includes managed object, alarmSeverity Threshold and
aarmTypeThreshold.

Step 2: The MnS producer monitors the network to detect when the conditions defined in TriggerConditionDescriptor
evaluate to TRUE.

Step 3: If conditionsin TriggerConditionDescriptor evaluate to TRUE, the MnS producer instantiates the CCL.
Step 4: For the instantiated CCL, the M nS producer may notify the conditions that triggered the CCL.
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7.2 Procedure for conditional composition of CCLs

CCL Control MnS consumer CCL Control MnS producer Management functions

1 1
I 1 create CCL composition description !

Y

create CCL composition conditions
as an instance of TriggerConditionDescriptor

|
I
|
:
", Monitor conditions defined

|~ in TriggerConditionDescriptor
|

I

I

|

|

I

I

If conditions in TriggerConditionDescriptor
4 evaluate to TRUE, trigger execution
of CCL composition operations

|
Notify conditions :
and triggering of composition. I

A

execute CCL composition operations

If composition is complete,

6 Notify MnS consumer of composed CCL

<
<«

CCL Control MnS consumer CCL Control MnS producer Management functions

Figure 7.2-1: Procedure and interactions for conditional composition of CCLs

Step 0: There exists an object exposing the MnS producer responsible for instantiating CCLs. This object may be
represented by a subnetwork or managed element.

Step 1: The MnS consumer creates on the MnS producer responsible for instantiating CCL s the CCL composition
operations description which contains the details on the provisioning actions to be undertaken — in this case the
operations for composing the CCL. These may include

- createM Ol operations for instantiating the objects to be used as components of the closed control loop, e.g., a
PMJob to be used to collect data

- modifyM Ol operations for configuring the instantiated components to enable them to operate asa single loop, e.g.,
to configure the PM Job to deliver datato an analytics instance

Step 2: The MnS consumer creates on the MnS producer responsible for instantiating CCLs the set of conditionsto be
evaluated for composing the CCL. These conditions are created as an instance of TriggerConditionDescriptor defined in
28.572. TriggerConditionDescriptor describes the conditions that should be evaluated including performance,
provisioning and fault management conditions

Step 3: The MnS producer monitors the network to detect when the conditions defined in TriggerConditionDescriptor
evaluate to TRUE.

Step 4: If conditionsin TriggerConditionDescriptor evaluate to TRUE, the MnS producer triggers execution of CCL
composition operations.

Step 5: For the triggered CCL composition, the MnS producer may notify the conditions that triggered the composition
or the composed CCL.

Step 6: The MnS producer executes the CCL composition operations through interaction with other management
functions and services. When the composition is complete, the MnS producer may notify the MnS consumer of
composed CCL.
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7.3 CCL Performance Monitoring

When the PA (Performance Assurance)MnS consumer notices that a slice or network performance is degrading, it may
require to know information about available CCLs that have the requirements related to this performance degradation.
This may imply that the performance of the related CCL is not as expected. This requires performance management to
be done on the available CCL including further actions such as evaluating and updating closed control loops. The
metrics for assessing performance of CCLs, for example, total number of occurrences of a requirementbreach, time
taken by CCL to meet a breached requirement, total number of conflicts occurred by a CCL are defined in clause 8. A
procedure for performance management of CCL s involving these performance metricsis described below

Performance Assurance/ Performance Assurance/
CCL MnS Consumer CCL MnS Producer

1.Network/SLS performance is degrading

2.getMOIAttributeRequest
(all attributes of CCLs)

3.getMOIAttributeResponse
(All attributes of CCLs)

JA

4.I1dentify the CCL(n)

t

5.createMO|I(PerfMetricJob) Request for CCL n

6.createMOI(requested performance metrics) Response

w

update

7.modifyMOIAttributes(Relevant attribute of CCL n) Request:

8.modifyMOIAttributes Response

create

9.createMOI(ClosedControlLoop) Request

A

10.createMOI() Response

Figure 7.3-1: Performance monitoring procedure for a closed control loop

Step 1. PA/CCL MnS consumer notices that a certain performance metric of a SLS or a network starts degrading.

Step 2. PA/CCL MnS consumer sends getM Ol AttributeRequest message to PA/CCL MnS producer for getting
information about all CCLs attributes.

Step 3. PA/CCL MnS producer provides thisinformation of all CCLsto the consumer in getM Ol AttributeResponse
message.

Step 4. PA/CCL MnS consumer identifies the CCL (n) which is responsible for maintaining the performance of dice
or network.
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Step 5. PA/CCL MnS consumer sends createM Ol (PerfM etricJob) request to PA/CCL MnS producer for obtaining
status of following performance metrics for that particular CCL(n) as defined in clause 8 -
Total AssuranceGoal Breach, TimeCorrectiveGoa Meet, Total CclConflicts_Filter.

Step 6. PA/CCL MnS producer provides requested performance metric val ues via createM Ol () Response message to
PA/CCL MnS consumer.

Step 7. PA/CCL MnS consumer has two choices — either to update the existing CCL n (of step 4) to create a new
CCL for the same. If PA/CCL MnS consumer chooses to modify an existing CCL, it sendsa
modifyM Ol Attributes request message for that CCL or it can also update by sending changeM Ol s request
message to PA/CCL MnS producer.

Step8. Accordingly, PA/CCL MnS producer sends modifyM Ol Attributes Response or changeM Ol s response
message to PA/CCL MnS consumer for the updated attributes of CCL n.

Step9. If PA/CCL MnS consumer choosesto create anew CCL, it does so by sending createM Ol Request message
to PA/CCL MnS producer.

Stepl0. PA/CCL MnS producer provides createM Ol () Response message for the newly created CCL MOI to
PA/CCL MnS consumer.
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To enable escalation, there has to be entities to which decision can be escalated, called escalation recipients. These are
mainly closed control loops but other decision makers, e.g. AIML inference functions could be used as escalation
recipients. The CCL which wishes to escalate a decision is named an escalator CCL.

To enable escalation, each CCL contains an attribute identifying an entity acting as an escalation recipient to which a
decision is escalated. The CCL aso contains an attribute for defining the condition that triggers the escalation. For
example, the CCL may trigger escalation when its level of confidence in the derived decision is below some threshold,
in which case the confidence threshold is the condition for triggering the escalation. The confidence threshold attribute
enables the CCL to autonomously make decisions for each situation and context based on its computed confidence level
in the given situation. If the confidence level is lower than the confidence threshold the decision is escalated otherwise

the decision is executed.

CCL MnS Consumer

CCL (Escalator CCL)

Escalation Recipient
(e.g. another CCL or CCL Coordination Entity)

| Compose, configure and instantiate the Escalator CCL and Escalation Recipient. lﬁ

configure or reconfigure Escalator CCL
with when and where to escalate

‘ Trigger CCL execution

]

1 2 Derive analysis and decision for a scenario

' 3 detect need to escalate the scenario

4 Request escalation for the scenario

\4

Decide whether to accept
escalated request.

_ 6 Notify acceptance of escalated request.

Derive analysis and decision
for a escalated scenario

1
)
Notify Escalator CCL of \
escalation outcome for the scenario. :
I

<
<

CCL MnS Consumer

CCL (Escalator CCL)

Escalation Recipient
(e.g. another CCL or CCL Coordination Entity)

Figure 7.4-1: Procedure and interactions for CCL decision escalation

Step 0. The escalator CCL and the escalation recipient are composed, configured and instantiated.

Step 1. The MnS consumer configure the escalator CCL with information about the conditions under which to
escalate and when to escalate to (the escalation recipient ). The escalator CCL can the trigger escalation either on

its own or based on extra information form the M ns consumer.

Step 2. The escalator CCL executes analysis and decision making for a scenario. If the escalator CCL is confident

with its decision it executes as normal

Step 3. The escalator CCL detect the need to escalate, e.g., for the case where it is not confident with its decision,
the lack of confidence isthe indicator of a scenario that should be escalated.

Step 4. When a CCL requires an escalation, escalator CCL instantiates a request for escal ation on the escalation

recipient.. The escalation reguest includes:

- Anattribute for proposed CM change as a plan containing the configuration management changes that has been

proposed by the escalator CCL.
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- Anattribute for the context and conditions describing decision constraints observed by the escalating CCL in
making the decision(s).

Step 5. Based on the information in the escalation request, the capabilities of the escalation recipient as well asits
observations of the evaluated network state, the escalation recipient decides whether it can undertake the
escalation or not.

Step 6. The escalation recipient can notify (send an acceptance of) the escalation request.
Step 7. For an accepted escalation request, the escalation recipient derives an outcomes for the request

Step 8. The escalation recipient provides the outcomes to the escalator CCL, by writing it into an escalation outcome
attribute on the escalation recipient. The outcome may then be written into an equivalent attribute on the
escalator CCL, i.e., the escalator CCL contains an attribute for the escalation outcome to which the escalation
recipient writes its computed escal ation outcome. The escal ation recipient contains an attribute for an escalation
outcomes report in which it writes the derived outcomes for each corresponding escalation request. This can then
be notified to the escalator CCL which subsequently reads it to obtain the recommendations.

The escalation outcome indicates whether the escalator CCL should take any action and what that action is.
Accordingly, it contains an ENUM attribute to indicate what should be done by the escalator CCL, with the
values:

- "DONOTHING"- indicating that the escalator CCL does not need to take any action, i.e. the escalation
recipient is addressing the scenario.

- "APPLYACTION"- indicating that the escalator CCL should apply a specific set of actions proposed by the
escalation recipient. The action is written into a proposed-actions attribute of the escalation outcome, which
is of the type plan according to TS 28.572[€].

- "APPLYGUIDANCE"- indicating that the escalator CCL should compute a new CM change based on the
guidance from the escalation recipient. The guidance is written into the proposed-actions attribute.

7.5 CCL-impact assessment and metric conflicts resolution

A CCL (called the actor-CCL) may not know the full scope that its actions will impact. And this may also not be known
by the CCL coordination entity, In that case, the impact can be collected from the entities that have been affected by the
CCL’s actions - jointly called impacted entities. The CCL contains an attribute, called executedAction attribute, which
contains information indicating that an action has been taken that may affect the other CCL s (thus requesting feedback
on how much impact there has been); and the CCL-action-impact time indicating the time when the affected entities
should provide feedback. Any entity which may be impacted by the CCL actions (e.g. e.g. the CCL coordination entity
or other CCLs) subscribes to be notified of changes to the executedAction and the related CCL -action-impact time.

After an action, the CCL updates the executedAction so that notifications are sent to the subscribed entities to indicate
that if the entity is affected, it should provide its feedback on the effect in atime not exceeding the CCL-action-impact
time. The notification may also be sent to the CCL coordination entity which then notifies that respective affected entities,
e.g. other CCLs or other management functions.

The Impacted entity computes its observed impact in form of an index, called the Action Quality Indicator (AQI), that
describes and quantifies the observed impact, i.e. it indicates the degree to which the action was good or bad to their
objectives. The Action Quality Indicator is an integer in the range [0,10] where "0" indicates that the action was
completely unacceptable and should never be reused in that context while "10" indicates that the action had very good
outcomes for the reporting I mpacted entity (e.g. the affected CCL). Anindex is used instead of sending specific metrics
measured by each Impacted entity because specific metrics would require the actor-CCL to understand all the different
metricsin exactly the same way as the |mpacted entities do, which is not guaranteed to always betrue. The AQI is specific
to each CCL and to each scenario thar the CCL evaluates - since it is used to check how good or bad an action was for
that CCL in that scenario. Accordingly, its computation would vary depending on the CCL and scenario but can be
computed in a uniform way as a weighted sum of normalized KPIs) of that CCL.
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Figure 7.5-1: CCL-impact assessment and actual metric-value conflicts resolution

Step 0. The set of CCL s are composed, configured and instantiated.

Step 1 The CCLsregister their scopes of interest to the coordination entity including the scopes where they take
measurements, take control actions as well as where their actions are expected to impact. Where applicable, the
scope have a so been coordinated to ensure there are no conflicts for desired impacted scopes, the desired
outcomes on the impacted scopes, cross impacts between measurement and control scopes.

Step 2. The acting CCL derives and executes an action plan onto the network.

Step 3. After an action, the CCL updates the executedAction so that notifications are sent to the CCL coordination
entity to indicate that if an entity is affected, it should provide its feedback on the effect in atime not exceeding
the CCL-action-impact time.

Step 4. The CCL coordination entity then notifies that respective affected entities, e.g. other CCLs or other
management functions

Step 5. The impacted entity collects information on its metrics, (e.g., ausing PM job), based on which, it computes
its observed impact in form of an index, called the Action Quality Indicator (AQI), that describes and quantifies
the observed impact, i.e. it indicates the degree to which the action was good or bad to their objectives.

Step 6. The impacted entity sends the AQI to the coordination entity within the CCL-action-impact time that was
notified by the actor-CCL. The Action Quality Indicator is delivered to the actor-CCL in one of two ways:

- Impacted entity writesthe AQI into an equivalent attribute called “reported AQIS’” on the coordination entity,
i.e., the coordination entity contains an attribute for the Action Quality Indicator to which each impacted
entity writes its computed AQI. The reported AQIs attribute is alist to which each affected entity appends a
value.

ETSI



3GPP TS 28.567 version 19.0.0 Release 19 68 ETSI TS 128 567 V19.0.0 (2025-10)

- Theimpacted entity contains an attribute for an observed AQI in which it writes the computed AQI. Thiscan
then be notified to the coordination entity which subsequently reads it to obtain the AQI for that impacted
entity.

Step 7. The coordination entity determines the aggregate impact on all affected entities. To enable the CCL
coordination entity to determine how much impact actor-CCL had on all the other CCL s together, the CCL
coordination entity aggregates the impact based on the reported Action Quality Indicators from the respective
impacted entities. The AQI can be computed as a weighted average of the AQI sent by the individual impacted
entities. The AQI is delivered to the actor-CCL in one of two ways:

- The coordination entity writes the AQI into an equivalent attribute called “reported AQIS’ on the actor-
CCL, i.e, the actor-CCL contains an attribute for the Action Quality Indicator to which coordination entity
writes the computed aggregate AQI.

- The CCL coordination entity contains an attribute for the aggregate AQI in which the coordination entity
writes the computed aggregate AQI that is computed from the AQIs reported by the multiple affected
CCLs. On modifying this aggregate AQI attribute, this can then be notified to the actor-CCL which
subsequently reads it to obtain the aggregate AQI.

Step 8. The coordination entity sends the aggregate AQI to actor-CCL which isthen used by the actor-CCL to
decide an appropriate action to minimise the impact.

Step 9. The actor-CCL evaluates the impacts and if needed, the way it makes its decisions. For example, the actor-
CCL can adjust the control scope (i.e., the acceptable range of values) on a given parameter.

Step 10. actor-CCL can revise the previous actionsif needed. If it is computed by the CCL coordination entity, the
coordination entity notifiesit to the actor-CCL and may also propose a response action, e.g. to reverse the action
that was taken.

NOTE: The data models for executedAction, reportedAQIs need to be extended.

7.6 CCL Scope conflicts avoidance, detection and resolution

To coordinate scope assignments, a CCL coordination functionality, say in CCL Coordination entity, needs a capability
to coordinate the scope assignment across multiple CCLs, say called the scope assignment coordination capability. The
scope assignment coordination capability considers a defined full scope space Sp and a set of scope rules to define the
best scope to be assigned to each CCL. An example rule may be that the defined CCL scope should not overlap. Therules
may for example be defined by an operator or can be implementation specific depending on the types of CCLsthat are to
be configured.

Each CCL has four scopes - the measurement scope, target scope, control scope and impact scope, al of which can
configured by the MnS consumer, i.e., an operator or the CCL Coordination entity may derive the required scope and
configure it onto the CCL. There maybe different rules that each scope definition should adhere to for a given use case.
The CCLsregister their scopes with the CoordinationEntity (e.g., for the case where the scope is not defined by the CCL
Coordination entity). The notification of the CCL scope to the CCL Coordination entity triggers an eval uation of potential
conflict, i.e. whether those scopes are likely to conflict with the scopes of another CCL. The potential conflicts can be
confirmed as actual conflicts by the CCL or the Coordination entity which then triggers resolution by computing a new
reassignment of scopes.

To assign scopes, the scope coordination capability Applies the scope assignment rules defined in the scope coordination
capability and divides the scope space into regions such that each region is matched to a CCL in a way that maximizes
fulfilment of the assignment rules. The For example, if the benefit isto avoid overlaps, the subregions are assigned to the
different CCLsin away that ensures no overlaps and that all the scope space has been assigned.
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Figure 7.5-1: CCL-impact assessment and actual metric-value conflicts resolution

Step 0-1. The CoordinationEntity’s capability for scope coordination is instantiated and configured ( e.g., with the

rules for evaluating and coordinating scopes for different use cases)
Step 0-2. The set of CCLs are composed, configured and instantiated,;

Step 1. Instantiation of a new CCL is notified to the CoordinationEntity.

Alternative: the CCL does not have a configured scope and the CoordinationEntity needs to assign the scope
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Step 2. the CoordinationEntity computes the scope to be applied by the new CCL, e.g., it divides the scope space into
regions matched to the CCLs e.g. to ensure no overlaps and that all the scope space has been assigned.

Step 3. the CoordinationEntity notifies the new CCL of the assigned scope
Otherwise

Step 4, 5. The CCLs register their scopes of interest to the coordination entity including the scopes where they take
measurements, take control actions as well as where their actions are expected to impact. The CCL may register
by writing into thet oBeCoor di nat edCCLScopes attribute of the CoordinationEntity.

Step 6. The CCLs monitor for changes in their scope to detect misalignmentsin scope

Step 7. If the scope is changed, the CCL registers the observed changesin the scope to the CoordinationEntity’ s scope
coordination capability. The CCL registers differences between what was configured and the actual scopese.g., if
the considered scope for taking measurement data are affected by the actions of another CCL. The CCL may
register by writing into thet oBeCoor di nat edCCLScopes attribute of the CoordinationEntity.

Step 8. A registration of scope or scope changes triggers the CoordinationEntity to evaluate if there are any potential
conflicts among the registered scopes,

Step 9, 10. If scope conflicts are potential detected, the CoordinationEntity notifies the CCLs of the potentia conflicts,
so that both the CCLs and the CoordinationEntity monitor to see if potential scope conflicts results into actual
conflicts. The CoordinationEntity adds a new entry in the detectedScopeConflicts list with a value of
POTENTIAL_CONFLICT for the conflictType .

Step 11, 12. CCLs and the CoordinationEntity monitor to seeif there are negative outcomes.

Step 13. If negative outcomes are observed by a CCL, the CCLs notifies the CoordinationEntity of the confirmed
scope conflicts. The CCL updates the conflictType value of the detectedScopeConflicts entry from potential to
actual conflict.

Step 14, 15. Alternatively, if the negative outcomes are observed by the CoordinationEntity, the CoordinationEntity
notifiesall affected CCL s of the confirmed scope conflicts. The CoordinationEntity updates the conflictType value
of the detectedScopeConflicts form potential to actual conflict.

Step 16. The CoordinationEntity computes new scopes to be applied by the different CCLs, e.g., similar to an initial
assignment.

Step 17, 18. If there are CCL s whose scope should be revised, the CoordinationEntity notifies the CCLs whose scope
isrevised of the newly computed scope.

7.7 CCL Trigger-time conflicts avoidance, detection and
resolution

CCL could requireto operatein ahierarchy. For example, to ensure that handoversare always optimal, a CCL on handover
optimization may need to be triggered every after a CCL on Energy saving has been executed to be sure that there are
appropriate handover relations even when some cells may have been disabled. The handover CCL would be in lower
hierarchy to the Energy saving CCL. Each CCL (say CCL-A) has an operational profile (described in the CCL purpose)
that includes the level of hierarchy and describing characteristics under which the CCL-A operates, e.g. when or after
which precedent CCLs this CCL-A should be executed.

A CCL may be involved in more than 1 hierarchies or within a single hierarchy, the CCL may relate to multiple other
CCLs operating on related scope in one or more domains, e.g., on the same or related managed objects. The
CoordinationEntity needs to configure the appropriate hierarchy for the CCL s considering the different relationships. For
a CCL C3 with relationships to 2 other CCLs C1 and C2, considering the hierarchies defined in the operational profiles
P1 and P2 of the CCLs C1 and C2, the CoordinationEntity evaluates the description of CCL C3 against at least one of the
profiles P1 and P2 and accordingly determines and configures the operational profile of CCL C3.

There are cases where it is not clear which CCL should be triggered, e.g. if there are multiple degraded KPIs. The
CoordinationEntity may evaluate the network state of a given network scope to diagnose what the problem might be
occurring. Alternatively, it may obtain an analytics report for that problem. For the identified problem, the
CoordinationEntity finds the most appropriate CCL to trigger. The CoordinationEntity queries the capabilities of the
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available CCLs to match the identified problem to one of the CCLs. The identified CCL is then triggered to find an
appropriate response for the problem.

To coordinate within each hierarchy, when a CCL C1 generates an action, it needsto informs the related CCL C2 of such
an action, so that CCL C2 the considers the actions of CCL C1 in determining C2’s actions to be taken on the shared or
related managed scope. Accordingly, Cl actions should be notified to the CoordinationEntity so that the
CoordinationEntity indicates them to C2 when triggering C2.

Actor-CCL other-CCLs CCL Coordination
(CCL MnS producer & (CCL MnS producer & MnS producer
Coordination MnS Consumer) other functions) (CCL trigger coordination)

CCLs and CoordinationEntity’s capability for CCL trigger coordination b
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Figure 7.5-1: CCL-impact assessment and actual metric-value conflicts resolution

Step 0. The CoordinationEntity’s capability for CCL trigger coordination is instantiated and configured. The set of
CCLsare composed, configured and instantiated but not triggered to evaluate the network or execute actions.

Step 1. Each CCL registersits precedent functionality which isthe set of higher hierarchy automation functionality or
CCLs, for which after their execution this CCL should be executed.

Step 2. The CoordinationEntity evaluates the sets of precedent functionality to align hierarchies of the CCLs and
determine if there is need to configure the hierarchies.

Step 3. If reconfiguration is needed, the CoordinationEntity (re)configures the operational profiles of the CCLs, e.g.
hierarchies and relations among the CCLs.

Step 4. The CoordinationEntity analyses network problem scope or obtains analytics report on network problem.
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Step 5. If a problem is identified, the CoordinationEntity evaluates what the most appropriate CCL to be triggered
should be.

Step 6. If the CoordinationEntity has identified a new CCL to trigger or a previous execution in a hierarchy has been
completed, the CoordinationEntity triggers the CCL identified as most appropriate, i.e., it toggles the
adm ni strativeState fromLOCKED to UNLOCKED.

Step 7. The triggered CCL generates and executes its desired action

Step 8. The triggered CCL notifies its action to the CoordinationEntity for onward transfer when triggering lower
hierarchy CCLs

7.8 CCL concurrent-actions conflicts avoidance, detection and
resolution

Since each CCL focuses on a smaller scope of the network problem space, several CCLs may need to be executed. To
avoid collision of their actions in a given network scope, the CCL s can be explicitly scheduled by the CCL coordination
entity using the CCL Trigger-time conflicts avoidance, detection and resolution mechanismsin clause 7.8.

Even then it may not be the case that only 1 CCL is active within a given scope. To minimize conflicts (e.g. where the
scopes overlap), the CCLs aign their action plans through the CoordinationEntity that identifies possibilities for potential
conflicts based on which it selects which action plan should be executed and when to minimize the potentia conflicts.
The CoordinationEntity acts as supervisory action-critic functionality that oversees the actions of the different CCLs to
look out to good performance across the several CCLs. It receives desired action from the CCL s, eval uates them to see if
they overlap with other proposed changes from other CCLs; and what their likely effects may be.

The CCLs inform the CoordinationEntity about their respective action plans. The action plans contain information of
target resources, scheduled time for execution, and may include other additional information such as historical results of
the proposed actions. The CoordinationEntity assesses each plan to determine the likely impacts. An example analytics
involves discretizing the state of the network into discrete scenarios onto which the planned actions are superimposed and
then marked with particular performance. Example discrete scenarios can be whether the network ends in a state of low
traffic and normal performance or scenario of normal traffic and anomal ous performance. Where there are likely conflicts
(i.e., likely undesired impacts), the CoordinationEntity decides the changes that should be executed on the network to
minimize or avoid concurrent actions on the same resources.

ETSI



3GPP TS 28.567 version 19.0.0 Release 19 73 ETSI TS 128 567 V19.0.0 (2025-10)

Actor-CCL other-CCLs CCL Coordination
(CCL MnS producer & (CCL MnS producer & MnS producer
Coordination MnS Consumer) other functions) (CCL CCL actions conflicts coordination)
I | I
CCLs and CoordinationEntity’s capability for CCL trigger coordination are instantiated. Iﬁ
I ] I
1 | 2 Register scopes of interest

I

! >
>

I |

1

1

3 Derive desired actions plan

1

|

1

| |

'« ! !
| I

: 4 Derive desired actions plan :

1

S |
1

I

1

I

I

1

I

1

5 Register desired actions plan

Y

6 Register desired actions plan

Y

evaluate actions plans
to identify conflict actions

| 8 identify acceptable and
1 unacceptable actions .

notify accepted/unaccepted actions;

9 P reconfigure CCLs (if needed)
Actor-CCL other-CCLs CCL Coordination
(CCL MnS producer & (CCL MnS producer & MnS producer
Coordination MnS Consumer) other functions) (CCL CCL actions conflicts coordination)

Figure 7.8-1: CCL-impact assessment concurrent actions conflicts resolution

Step 0. The set of CCLs and the CoordinationEntity’ s capability for actions conflicts coordination is instantiated and
configured ( e.g., with the rules for eval uating and coordinating scopes for different use cases).

Step 1,2 The CCLs register their scopes of interest to the coordination entity including the scopes where they take
measurements, take control actions as well as where their actions are expected to impact. Where applicable, the
scope have also been coordinated to ensure there are no conflicts for desired impacted scopes, the desired
outcomes on the impacted scopes, cross impacts between measurement and control scopes.

Step 3. The CCLs derive their desired action plans that needs to be coordinated prior to execution. The action planis
the combination of a set of actions that can be taken and the scopes under which those actions can be applied

Step 5,6. The CCLsregister their desired action plans to the CoordinationEntity. The CCL writesinto the
desiredCCL Actions attribute on the CoordinationEntity. The CCL may add the desired actions onto the
toBeCoordinatedActionPlans.

Step 7. The CoordinationEntity assesses the plans to see if they overlaps with one another; and what the likely
effects of the overlaps may be.

Step 8. If potential conflicts are detected (e.g., from likely undesired impacts), the CoordinationEntity decides the
changes that should be executed, e.g., be based on the priorities of the CCLs required metric values

Step 9.The CCL coordination entity then provides feedback to the CCL instance (s) regarding their recommended
actions,including information on which actions can be executed or not and on the expected effects of the CCLs
actions. Feedback may al so include redefining the allowed control parameter spaces and ranges of the individual
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CCLs (i.e. which parameters the CCL should not control any further or the range in which the CCL may set the
value of acontrol parameter).

7.9 CCL non-concurrent actions conflicts avoidance, detection
and resolution

7.9.1 Detection and avoidance of non-concurrent actions conflicts

Non-concurrent actions conflicts differ from concurrent actions conflictsin that for non-concurrent actions conflicts, the
other CCLs have aready taken their actions and are considered stable when an actor CCL initiates its actions.
Accordingly, the potential non-concurrent actions conflicts cannot be observed from the desired action plans, but can be
detected from overlaps with previously executed actions. The CCL intending to take an action, sends its desired action
plans to the coordination entity prior to execution of those configuration changes. The coordination entity checks the
configuration changes against other CCL s (that have been executed) to detect potential conflicting actions. If overlapsare
detected, the potentia direct-actions conflicts can be avoided if the CCL coordination entity notifies the detected
conflict(s) to the related CCL s which then adjust the planned configurations to a new set that could have less conflicts.

The potential conflicts can be confirmed as actual via their counter-productiveness due to known or unknown
interdependence between their actions, e.g., when they change the same parameter one after the other. A CCL instance A
that islikely to be affected, needs to monitor a specific scope or context that could be affected by another CCL instance
B. And CCL B knowsthat CCL A may take actions that could affect the same scope as CCL B. CCL B can provide a
conflict monitoring context/scope to CCL A informing CCL A about CCL B's latest actions on the managed entity and
its tolerance limits that should be maintained for the parameters and metricsin this managed entity.

Based on scopes of interest registered by the CCLs, the CoordinatorEntity informs the other CCL s instances which have
related scopes. The CCL with previous actionsinformthe actor CCL (viathe CoordinationEntity) about their latest actions
on the managed entity and their tolerance w.r.t to its parameters and metrics in this managed entity. CCL A observesthe
conflict monitoring context, so that if it observes the violations of the said tolerances, it reports the conflict to the CCL
B—again either directly to B or viathe coordination CCL.

NOTE: If CCL A isableto predict violation prior to activating the actions, CCL A inform CCL B of the predicted
impact at the time when the action is being activated. Otherwise, CCL afirst observes the impacts and ten
informs CCL B.

7.9.2 Resolution of potential non-concurrent actions conflicts

If the conflict isconfirmed, i.e., two or more CCLswant different values for the same parameter and the parameter cannot
be assigned to only one CCL, the CoordinationEntity should compute a compromise value for the parameter, a value
which can be considered to be equally good for all the CCLs. To ensure that the CoordinationEntity understands the
importance of the parameter to each CCL, the CCLs provide their usefulness of the parameter to the coordinator CCL.
The usefulness provided by a CCL shows the relative goodness of different values of the parameter to the CCL in apre-
defined scale, e.g. [0:1]. Since all the CCLs used the same scale, when the CCL coordinator selects a parameter value, it
can clearly understand how important thisvalueisfor each CCL. The CoordinationEntity can then derive the compromise
values which is then (provided to the CCLs to be) executed onto the managed object. An example way to compute the
compromise is to use the Nash Social Welfare Function since it provides equal fairnessto al competing entities.

A compromise based only on usefulness does not consider the relative (level of) interest of the CCLs in the parameter.
To account for the interests, the CCLs should provide to the CCL coordinator their relative interest in the parameter, so
that the computed compromise value accounts for the combined interests of the CCLs. The relative interest may be
computed based on afixed scale. For example, for a CCL on cell interference management on a scale of [0-10], acell's
transmit power has a goodness of say 9 than the cells load which has a goodness of 3.

NOTE 1: The CCL coordination entity does not have to calculate the compromise value all the time as this requires
information exchange among the CCLs and computational energy. It should be possible to configure the
CCL coordination entity such that it calculates the compromise values only when certain conditions are
met. The CCL coordination entity should be able to expose required services to the MnS consumer to
configure such conditions.
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NOTE 2: For agiven CCL, the usefulness may be equivalent to the level of interest, but it is not always the case. It
ispossible that a CCL has high interest in a parameter that has low usefulness.

Actor-CCL other-CCLs CCL Coordination
(CCL MnS producer & (CCL MnS producer & MnS producer
Coordination MnS Consumer) other functions) (CCL actions conflicts coordination)

I | I

Actor-CCL, other-CCLs and CoordinationEntity’s capability for CCL actions coordination

are instantiated and configured as needed
I | 1
' ' 2 Register scopes of interest <!

alt [other-CCLs have executed]

Register executedAction and
tolerance on parameters & metrics.

4 Derive desired actions plan
5 Register desired actions plan -

6 evaluate actions plans
to identify conflict actions

'« ]

7 notify acceptable and unacceptable actions
T

1

< :

8 if action accepted, execute onto network : :
S | :
I | 1
' 9 Register executedAction. ! <!
I | ’I
' _ 10 provide conflict monitoring context and 'tolerance limits !
I‘ I 1
X 1" Monitor context to | X
| detect tolerance breach I |
< | \
I | 1
' 12 if violations detected, report conflict ! <!
1 I ’I
: : notify conflict, request :
113 1 usefulness & interest levels !
I | 1
| "4 provide usefulness & interest 1
115 . lewels for the conflict parameter(s) _,
| l | . :
' | ' 47 Derive compromise
: : ! values
I I J
I | 1
:4 18 :4 19 Notify compromise values. :
l |‘ |
| 20 Execute revised action onto network : :
' l l
I | 1

Actor-CCL other-CCLs CCL Coordination
(CCL MnS producer & (CCL MnS producer & Mn$S producer
Coordination MnS Consumer) other functions) (CCL actions conflicts coordination)

Figure 7.9-1: CCL-impact assessment and actual metric-value conflicts resolution

Step 0. The set of CCLs and the CoordinationEntity’ s capability for actions conflicts coordination is instantiated and
configured ( e.g., with the rules for evaluating and coordinating scopes for different use cases)
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Step 1,2. The CCLsregister their scopes of interest to the coordination entity including the scopes where they take
measurements, take control actions as well as where their actions are expected to impact. Where applicable, the
scope have also been coordinated to ensure there are no conflicts for desired impacted scopes, the desired
outcomes on the impacted scopes, cross impacts between measurement and control scopes.

Step 3. if previous CCLs have executed actions, the CCLs register to the CoordinationEntity, the executedAction
and their tolerance on the related parameters and metrics. The tolerance indicates the performance limits which
CCL B would like CCL A to respect. CCL A (the context recipient CCL) should work within these bounds, i.e.
its actions should not violate the said tolerances to avoid counter-productiveness.

Step 4. The actor CCL derivesits desired action plan that needs to be coordinated prior to execution. The action plan
is the combination of a set of actions that can be taken and the scopes under which those actions can be applied

Step 5. The actor CCL registersits desired action plans to the CoordinationEntity. The CCL writesinto the
desiredCCL Actions attribute on the CoordinationEntity.

Step 6. The CoordinationEntity evaluates the action plans against previously executed and accepted actionsif the
new action plan overlaps with those plans; and what the likely effects of the overlaps may be.

Step 7. The CoordinationEntity provides feedback to the actor CCL instance indicating if the action is not accepted
(the action overlaps with previous actions indicating a potential conflict) or is accepted.

Step 8. If the action is accepted, the CCL executes action on to the network
Step 9. The actor CCL registers its executedAction to the CoordinationEntity.

Step 10. If the action is accepted and executed, the CoordinationEntity informs the actor CCL of the conflict
monitoring context and related performance tolerance limits of the related CCLs. This serves as the request to
the actor CCL to monitor the provided context for counter productiveness.

Step 11. The actor CCL monitors the provided context to seeif it observes violations of the said tolerances

Step 12. If violations of the tolerances are observed, the actor CCL reports the conflict to the CoordinationEntity for
onward notification to the other CCLSs.

Step 13, 14. The CoordinationEntity indicates all CCLsthat a conflict is observed. Thisis an indication that the
conflict needs to be resolved, so the CCLs should provide their usefulness and level of interest on the values for
the parametersin conflict.

Step 15, 16. The CCLs provide their usefulness and level of interest for the parameter to the CoordinationEntity to
be used to compute a compromise.

Step 17. The CoordinationEntity derives the compromise values, e.g., using the Nash Social Welfare Function

Step 18, 19. The CoordinationEntity notifies the compromise value to the actor CCL to be executed onto the
managed object.

Step 20. The CCL may re-execute the revised action on to the network

7.10 CCL metric-value conflicts avoidance and detection

7.10.1 Avoiding concurrent and non-concurrent metric-values conflicts

Each CCL hasa control scope including a set of metrics. The metrics ma have prioritization among them, e.g. a handover
optimization CCL may have more interest (higher priority) in controlling Cell individual offsets compared to controlling
antennatilts. To support detection and avoidance of potential non-concurrent metric-value conflicts, if the CCL has been
pre-configured e.g., by the operator with the expected outcomes, the CCL may register its desired metrics, their priorities
and outcomes with the CCL CoordinationEntity. This triggers the first evaluation for potential conflict, i.e. whether these
metrics and outcomes are likely to conflict with those of another CCL.

Subsequently, potential metric-value conflicts are avoided using likely-impact of planned actions. For any CCL, large
and frequent changesto network parameters may affect network stability since they increase the probability of occurrence
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of conflicts, i.e. avoiding making unnecessary configuration changes to the managed objects guarantees network stability
and minimize the probability of conflicts between CCLs. Thismay thenimply that executing large changes, e.g. to quickly
improve the performance, in case of a poor decision, may also result in significant degradation. So, it is preferred to take
small smooth changesin the case where the impact is not so clear, and only make the large changes when the CCL is sure
that the impact is positive.

In case of a plan that resultsin a conflict, the CoordinationEntity sends its decision and possibly the failed criteriato the
CCL - to either be executed or to be used to compute better decisions. It is assumed that based on feedback on the quality
of itsdecisions, the CCL updates its decision-making engine and repeats the decision eval uation process. Then if the CCL
has consistently made good large action-decisions, the coordinator CCL can consider the CCL as trusted to make such
large decisions. The coordinator CCL informs the CCL that the CCL has consistently made good decisions and achieved
its ultimate trust.

7.10.2 Detecting concurrent metric-values conflicts

For metric-values conflicts where actions are executed in a short interval form one another, detection can be possible.
Two CCLs (CCL1 and CCL2) may optimize 2 target metrics Y1 and Y2, e.g. one intending to ensure "HO failure is
< 2 %" while the other wants "SINR > 10dB". Due to coupling between Y1 and Y 2, actions to optimize these by CCLs
may lead to correlated oscillations/degradationsin Y1 or Y 2. The correlated oscillations indicate a potential conflict, but
the CCLs may not see the oscillations in the metric that is not of their interest. The CoordinationEntity analyses the
behavior of Y1 and Y2 to see if there are correlated oscillations as result of actions by any of the CCLs which then
indicates potential conflict between CCL1 and CCL2. When the oscillations are observed, the CoordinationEntity informs
the related CCLs (i.e. CCL1 and CCL 2) about the detected potential conflict.

For detected potential conflict the CCL coordination service producer needsto confirmthat it isan actual harmful conflict.
This can be determined based on the severity of degradation in the performance metrics of therelated CCLs. The threshold
to determine the severity may be defined by the MnS consumer (e.g. the operator or coordinator CCL). If the degree of
degradation is higher than the threshold then it is a confirmed conflict that requires resolution. Otherwise, no action is
needed.

7.10.3 Detecting non-concurrent metric-values conflicts

For actions that are not executed within the same time frame, there are no correlated oscillations in the metrics, so the
CCLsshould detect potential conflictsthemselves. The CCL s attempt to fulfil desired outcomes, and where they ae unable
to, the CCL sends feedback to the CoordinationEntity indicating which outcomes on which metrics cannot be fulfilled. A
CCL may for example indicate that there are ping-pong effects on a target, i.e. whenever the target is pushed in a given
direction, it flips back to aprevious state. Theflipflop isan indication of apotential conflict which the CCL should notify
to the CoordinationEntity. The CCL should notify the CoordinationEntity, e.g., the response could be that “desired
outcomes on metric x cannot be achieved because it causes problems on higher priority metricy.”. Based on the feedback,
the CoordinationEntity can confirm the existence of conflict, e.g. that other CCLs are requesting to readjust related
parameters. The CoordinationEntity derives recommendations to the CCL including whether the CCL should change the
prioritisation of its desired control metrics. The CoordinationEntity notifies the proposed changes to the CCL including
setting control metrics or their priorities.

Note the resolution of concurrent and non-concurrent metric-values can apply the procedure for CCL-impact assessment
and metric conflicts resolution as described in clause 7.5.
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Figure 7.5-1: CCL metric-value conflicts avoidance and detection

Step 0 The set of CCLs and CoordinationEntity’ s capability for metric-values conflicts coordination is instantiated
and configured ( e.g., with the rules for evaluating and coordinating scopes for different use cases)

Step 1,2. The CCLsregister their scopes of interest to the coordination entity including the scopes where they take
measurements, take control actions, where their actions are expected to impact and their desired outcomes on
those impact scopes. Where applicable, the scope have also been coordinated to ensure there are no conflicts for
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desired impacted scopes, the desired outcomes ion the impacted scopes, cross impacts between measurement and
control scopes.

Step 3. The CCL coordination entity eval uates the metrics of interest and desired outcomes to see if they conflict
with other CCLs. For example, based on the defined general objectives for the network scope (e.g. derived form
an intent), the CCL CoordinationEntity may select the appropriate metrics and outcomes for the CCL.

Step 4. In case of a potentia conflict, the CCL coordination entity derives revisionsin the assigned metrics of
interest and planned outcomes, to minimize contradictions or conflicts among the metrics and outcomes.

Step 5,6. The CCL coordination entity sends the selected new or revised metrics and outcomes to each CCL.

Step 7. Previous CCL s that have executed actions have registered to the CoordinationEntity, their executed actions,
the scopes they expect to impact and their desired outcomes on those impact scopes.

Step 8. The actor CCL derivesits desired action plan on to the network

Step 9. The actor CCL registers to the CoordinationEntity its desired action plan and the expected impact of that
action plan (its claimed/predicted performance improvement) and reliability/confidence in that action/decision to
be evaluated for potential significant degradation, i.e., that the actions are no unnecessarily too large.

Step 10 The coordinator CCL evaluates the claimed performance improvement and reliability/confidence to
determine if the action should be allowed or not to avoid counter-productive actions- CCL making large
changes, should have high reliability/ confidence and significant improvement in performance.

Step 11. The CoordinationEntity sends to the actor CCL its decision and the failed criteriain case the action plan has
failed the evaluation For this, the CoordinationEntity updatesthe pr oposedRevi seddAct i onPl an which
isthen notified to the respective CCL

Step 12. The coordinator CCL may also inform the CCL that the CCL has consistently made good decisions and
achieved its ultimate trust. The CCL would not need to recheck its decision for appropriateness of the step
change . For this the coordinationEntity updates the TrustedCCL s attribute with the DN of the CCL that has
achieved full trust. The change is then notified to the CCL

Step 13. If the action is accepted, the actor CCL executes its desired action plan on to the network

Step 14. The actor CCL registers the executed action plans to the CoordinationEntity including the scopes they
expect to impact and their desired outcomes on those impact scopes. The CCL writesinto the
desiredCCL Actions attribute on the CoordinationEntity.

Step 15. The CoordinationEntity evaluates the impact scopes of the previous CCL s to detect metric oscillations
which indicate a potential conflict.

Step 16. The CCL evaluatesits desired metricsto seeif there are ping-pong/ flipflop effects. The flipflop isan
indication of a potential conflict which the CCL should notify to the CoordinationEntity.

Step 17. In case of correlated oscillations, the CoordinationEntity informs the actor CCLs of the correlated
oscillationsindicating a potential conflict. For this, the coordinationEntity updates the
correl atedGsci |l | ati on attributeinthe nmetri cVal ueConfli ct addedto thelist of
observedMetri cVal ueConflicts. Itthennotifiesthe CCL of the metri cVal ueConfli ct

Step 18. In case of flipflop, the CCL informs the CoordinationEntity of the flipflop indicating a potential conflict.
For thisthe CCL adds the metric that is flipflopping as an entry in the flipflopMetrics attribute of the
coordination entity.

Step 19. The CoordinationEntity derives recommendations to the CCL including whether the CCL should change
the prioritisation of its desired control metrics

Step 20. The CoordinationEntity notifies the proposed changes to the CCL including setting control metrics or their
priorities.
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7.11 CCL creation based on Historical CCL data

‘ CCL Mn5 Consumer ‘ | CCL MnS producer |

CCL Configuration D]

loop /| |
' 1 DeleteMOI (CCL) Request h
| _ 2 DeleteMOI (CCL) Respone !
! Instantiate HistoricalCCLInfo b]
| 3 Consumer may decides to initiate a CCL :
; 4 getMOIAttributes (Historical CCLInfo) request :’H:
:H( 5 getMOAattributes (HistoricalCCLInfo) response :
6 Learning by the consumer :
|_opt /| :
| 7 CreateMOI{CCL) Request }:
:{ 8 CreateMOI({CCL) Respone |
CCL Mn5 Consumer CCL MnS producer

Figure 7.11-1: CCL creation based on Historical CCL data

Producer instantiate and provision a CCL as defined in 3GPP TS 28.536

1. Consumer send DeleteMOI request for a CCL.

2. Producer sends a response. Producer either instantiate or modify the HistoricalCCLInfo
MOI with the information related with CCL being deleted.

3. Consumer may decides to initiate a CCL. Before that it would like to understand the
historical CCL information.

4. It send getMOIAttributes for Historical CCLInfo MOI to read the information captured.

5. Producer send a response

6. Consumer develops the learning based on the historical CCL information received based
on the HistoricalCCLInfo MOI attributes.

7. Based on the learning, the consumer send a createMOI request to create a new CCL. It
enables the newly created CCL to move from a reactive mode to a proactive mode, where it
anticipates and prevents problems based on historical trends and patterns. This proactive
approach enhances network optimization, issue prevention and improves the overall
efficiency of network operations.

8. Producer send a response.
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8

CCL Performance Metrics

The performance metrics to evaluate performance of a CCL for its optimal execution are defined in order to enable
operators to track the effectiveness of closed loop automation, identify areas for improvement, and make informed
adjustmentsto CCL functionalities.

8.1

a)

b)
c)

d)
€)
f)
)
h)

8.2
a)
b)
c)

d)
€)
f)
9)
h)

8.3

a)

b)
©)

d)

€)

Total number of occurrences of a requirementbreach:

This measurement provides the total number of occurrences when arequirement(e.g., a metrix), as defined in
CCL isbreached during an observation time period i.e.granul arityPeriod.

CC.

Thisis measured by counting each incidence when a reguirementis breached and incrementing the corresponding
counter by one for each such occurrence within an observation time period i.e. granularityPeriod.

Aninteger value.

The measurement name has the form Total RequirementBreach.
ClosedControlLoop

Valid for packet switched traffic.

5GS.

Time taken by CCL to meet a breached requirement:
This measurement provides the time taken by a CCL to meet a breached requirementafter activating it again.
DER.

Thisis measured by considering the time stamp when a requirementis breached and subtracting it from the time
stamp when that requirementis met after activating the CCL with required changes.

Each measurement is an integer representing the mean delay in milliseconds.
The measurement name has the form TimeBreachedRequirementRecovery.
ClosedControlLoop

Valid for packet switched traffic.

5GS.

Total number of conflicts occurred by a CCL.:

This measurement provides the total number of conflicts that occur between a CCL under consideration and any
other CCL during an observation time period i.e. granularityPeriod.

CC.

Thisis measured by counting each incidence when conflict occurs between a CCL under consideration and the
other CCL and incrementing the corresponding counter by one for each such occurrence within an observation
time period i.e. granularityPeriod

Aninteger value.

The measurement name has the form Total CclConflicts_Filter, where filter is either Implicit or Explicit. Implicit
represents the action conflict i.e. conflict between two existing CCL and explicit represents the explicit conflict
i.e. conflict between an existing CCL and a requested CCL.
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f) ClosedControlLoop
g) Validfor packet switched traffic.
h) 5GS.

9 Stage 3 definition for Closed Control Loop

9.1 RESTful HTTP-based solution set

The RESTful HTTP-based solution set for generic provisioning management service isdefined in clause 12.1.1in
3GPP TS 28.532 [3]. Corresponding className is ClosedControl Loop.

Following is the SSto support CCL lifecycle management based on Table 12.1.1.1.1-1in TS 28.532 [3].

Table x.1-1: SS to support CCL lifecycle management

CCL lifecycle IS operation HTTP Resource URI
management Method
Create an CCL |createMOI PUT {MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-
operation part}/{ClosedControlLoop}={id}

{MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-
part}/{CCLReport}={id}

{MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-part}/{CCLScope}={id}
Delete an CCL |deleteMOI operation|DELETE|{MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-
part}/{ClosedControlLoop}={id}
{MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-
part}/{CCLReport}={id}

{MnSRoot}/ProvMnS/{MnSVersion}{URI-LDN-first-part}/{CCLScope}={id}
Modify an CCL |modifyMOIAttributes|PUT {MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-

operation PATCH |part}/{ClosedControlLoop}={id}
{MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-
part}/{CCLReport}={id}

{MnSRoot}/ProvMnS/{MnSVersion}{URI-LDN-first-part}/{CCLScope}={id}
Query an CCL |getMOlAttributes GET {MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-part}/{in

operation ClosedControlLoop}={id}
{MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-
part}/{CCLReport}={id}

{MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-part}/{CCLScope}={id}

9.2 OpenAPI specification

9.2.1 OpenAPI document for provisioning MnS
The OpenAPI/Y AML definitions for provisioning MnS are specified in 3GPP Forge, refer to clause 4.3 (OpenAPI

Definitions) of TS 28.623 [17] for the Forge location. An example of Forge locationis:
"https://forge.3gpp.org/rep/sab/MnS/-/tree/Tag_Rel18 SA104/".

Directory: OpenAPI
File: TS28532_ProvMnS.yaml
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9.2.2 OpenAPI document for CCL NRM

The OpenAPI/Y AML definitions for CCL NRM are specified in 3GPP Forge, refer to clause 4.3 (OpenAPI
Definitions) of TS 28.623 [17] for the Forge location. An example of Forge locationiis:
"https.//forge.3gpp.org/rep/sab/MnS/-/tree/Tag_Rel18 SA104/".

Directory: OpenAPI
File: CCLNrm.yaml
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Annex A (informative):
UML code for model diagrams

A.1  UML code for CCL management model diagrams

This annex contains the PlantUML source code for the NRM diagrams defined in clause 6.2 of the present document.

A.1.1 CCL NRM fragment (Figure 6.2.1-1)

@tartumn

ski nparam C assSt er eot ypeFont Styl e nor mal
ski npar am Cl assBackgr oundCol or Wi te

ski nparam shadowi ng fal se

ski npar am nonochronme true

hi de nenbers

hide circle

cl ass ManagedEntity <<Proxyd ass>>

cl ass O osedControl Loop <<InformationObj ectCl ass>>
cl ass CCLPurpose << Proxyd ass >>

cl ass CCLScope << |nformati onChbj ect Cl ass >>

class CCLReport <<Informati onCbjectd ass>>

cl ass CCLConponent <<I nf or mat i onChj ect C ass>>

ManagedEntity "1" *-- "*" (Cl osedControl Loop: <<names>>

Cl osedControl Loop "1" <--> "*" CCLPurpose
Cl osedControl Loop "1" *-- "*" CCLScope: <<nanes>>
Cl osedControl Loop "1" *-- "*" CCLReport: <<names>>

ManagedEntity "1" *-- "*" CCLConponent: <<names>>
Cl osedControl Loop "1" -r-> "*" CCLConponent

note | eft of ManagedEntity
Represents the foll owi ng | OCs:
SubNet wor k or
ManagedEl erment
end note
note top of CCLPurpose
Can be any of these CCL purposes:
Net wor kPr obl enRecovery
Faul t Managenent
end note
@ndumi
Source code for Figure 6.2.1-1 CCL NRM fragment

A.1.2 NRM fragment for Coordination entity (Figure 6.2.1-2)

@tartun

ski nparam Cl assSt er eot ypeFont Styl e nor mal
ski npar am Cl assBackgr oundCol or Wi te

ski npar am shadowi ng fal se

ski npar am nonochr onme true

hi de nmenbers

hide circle

cl ass ManagedEntity <<Proxyd ass>>

cl ass Conflict Managenment AndCoor di nati onEntity <<l nfornmati onCbjectd ass>>
cl ass Coordi nati onCapability <<dataType>>

cl ass O osedControl Loop <<Informati onbj ect Cl ass>>

ManagedEntity "1" *-- "1" Confli ct Managenent AndCoordi nati onEntity: <<nanes>>

Conf | i ct Managenment AndCoor di nati onEntity "1" -r- "*" Coordi nati onCapability
Cl osedControl Loop "*" -r- "*" Conflict Managenent AndCoor di nati onEntity
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note | eft of ManagedEntity
Represents the foll owi ng | OCs:
Subnet wor k or
ManagedEl enment
end note

note top of CoordinationCapability
Represents the followi ng capabilities: ScopeCoor di nat i onCoor di nati on
Tri gger Coor di nati on
Act i onExecut i onCoor di nati on
Di rect Act i onsCoor di nati on

end note

@ndum

Source code for Figure 6.2.1-2 NRM fragment for Conflict management and Coordination entity

A.1.3 NRM fragment for CCLTrigger (Figure 6.2.1-3)

@tartumn
ski nparam C assSt er eot ypeFont Styl e nor nal
ski npar am Cl assBackgr oundCol or Wi te
ski npar am shadowi ng fal se
ski npar am nonochr onme true
hi de nenbers
hide circle
cl ass ManagedEntity <<ProxyC ass>>
class CCLTri gger <<I nf or mati onCbj ect O ass>>
ManagedEntity "1" *-- "*" CCLTrigger: <<names>>
note left of ManagedEntity
Represents the foll owi ng | OCs:
SubNet wor k or
ManagedEl erment
end note
@ndumi

Source code for Figure 6.2.1-3 NRM fragment for CCLTrigger

A.1.4 NRM fragment for Historical CCL (Figure 6.2.1-4)

@tartun
ski nparam Cl assSt er eot ypeFont Styl e nor mal
ski nparam Cl assBackgr oundCol or Wi te
ski npar am shadowi ng fal se
ski npar am nonochrome true
hi de nenbers
hide circle
cl ass ManagedEntity <<ProxyC ass>>
class Historical CCLI nf o<<I| nformati onObj ect O ass>>
ManagedEntity "1" *-- "1" Hi storical CCLInfo: <<names>>
note | eft of ManagedEntity
Represents the foll owi ng | OCs:
SubNet wor k or
ManagedEl enment
end note

@ndumi

Source code for Figure 6.2.1-4 NRM fragment for CCLTrigger

A.2 CCL inheritance relationships (Figure 6.2.2-1)

@tartum

ski nparam Cl assSt er eot ypeFont Styl e nor mal
ski nparam Cl assBackgr oundCol or Wite

ski nparam shadow ng fal se

ski npar am nonochronme true

hi de menbers

hide circle
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class Top << InformationObjectC ass >>

cl ass C osedControl Loop <<Informati onCbj ect d ass>>

class CCLReport <<Informati onCbjectd ass>>

cl ass CCLScope <<Informati onCoj ect d ass>>

cl ass Conflict Managenment AndCoor di nati onEntity <<Informati onCbjectd ass>>
cl ass CCLConmponent <<I nf or mat i onChj ect G ass>>

class CCLTri gger <<Inf ormati onCbj ect d ass>>

cl ass Historical CCLI nf o<<I nf or mati onCbj ect O ass>>

Top <|-- O osedControl Loop

Top <|-- ConflictManagenment AndCoordi nati onEntity
Top <|-- CCLScope

Top <|-- CCLReport

Top <|-- CCLConponent

Top <|-- CCLTrigger

Top <|-- Historical CCLInfo

Cl osedControl Loop -[hidden]-> CCLScope

Cl osedControl Loop -[ hidden]-> CCLTri gger

O osedControl Loop -[hidden]-> Historical CCLInfo
Cl osedControl Loop -[hidden]-> CCLConponent
@ndum

Source code for Figure 6.2.2-1 CCL inheritance relationships
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Annex B (informative):
UML code for procedure diagrams

B.1 UML code for CCL coordination procedure diagrams

This annex contains the PlantUML source code for the procedure diagrams in clause 7 of the present document.

B.2 Procedure for conditional instantiation of CCLs (Figure 7.1-
1)

@tartum Procedure for conditional conposition of CCLs

ski npar am Shadowi ng fal se

aut onunber

ski npar am nonochrome true

partici pant "CCL MhS consuner" as CMC

partici pant "CCL MhS producer" as CW

CMC -> CMP: create CCL instantiation conditions

CW -> CMC: Monitor conditions defined

CW -> CWP: |If conditions in TriggerConditionDescriptor\n evaluate to TRUE instantiate CCL
CW -> CMC: Notify conditions

PlantUML source code for Figure 7.1-1 Procedure for conditional instantiation of CCLs

B.2 Procedure for conditional composition of CCLs (Figure 7.2-
1)

@tartum Procedure for conditional conposition of CCLs
ski npar am Shadowi ng fal se

aut onunber

ski npar am nonochrome true

partici pant "CCL Control MS consuner" as M\SCS
partici pant "CCL Control MS producer" as M\SPD
partici pant "Managenent functions" as MFs

MNSCS -> MNSPD: create CCL conposition desription

MNSCS -> MNSPD: create CCL conposition conditions\n as an instance of TriggerConditionDescri ptor
M\NSPD -> M\SPD: Monitor conditions defined\n in TriggerConditionDescri ptor

MNSPD -> MNSPD: |f conditions in TriggerConditionDescriptor\n evaluate to TRUE, trigger execution\n
of CCL conposition operations

MNSPD -> MNSCS: Notify conditions\n and triggering of conposition

Not e over MNSPD, M\Fs: execute CCL conposition operations

MNSPD -> WNSCS: |f conposition is conplete,\n Notify MS consuner of conposed CCL

@ndunt
PlantUML source code for Figure 7.2-1 Procedure for conditional composition of CCLs

B.3 CCL decision escalation procedure (Figure 7.4-1)

B.2.1 CCL deci sion escal ati on procedure (Figure 7.6-1)

@tartum avoi dance of potential action-execution-time conflicts - Information on detected conflict
ski npar am Shadowi ng fal se

aut onunber

ski npar am nonochrome true

partici pant "CCL MhS Consuner" as M\SCS

partici pant "CCL (Escal ator CCL)" as ESCCL
partici pant "Escal ati on Recipient\n (e.g. another CCL or CCL Coordination Entity)" as ESCRP
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Not e over MNSCS, ESCRP: Conpose, configure and instantiate the Escal ator CCL and Escal ati on
Reci pi ent .

MNSCS -> ESCCL: configure or reconfigure Escalator CCL\n with when and where to escal ate
Not e over MNSCS, ESCCL: Trigger CCL execution

ESCCL -> ESCCL: Derive analysis and decision for a scenario

ESCCL -> ESCCL: detect need to escal ate the scenario

ESCCL -> ESCRP: Request escal ation for the scenario
ESCRP -> ESCRP: Deci de whether to accept\n escal ated request

ESCRP -> ESCCL: Notify acceptance of escal ated request.
ESCRP -> ESCRP: Derive analysis and decision\n for an escal ated scenario
ESCRP -> ESCCL: Notify Escalator CCL of\n escal ation outcone for the scenario

@ndumni

PlantUML source code for Figure 7.4-1 CCL NRM fragment

B.4 CCL-impact assessment and metric conflicts resolution on unknown
or unbounded impact-scope (Figure 7.5-1)

@tartunl CCL-inpact assessnent and netric conflicts resolution on unknown or unbounded i npact-scope
ski npar am Shadow ng fal se

aut onumnber

ski npar am nonochr onme true

participant "Actor-CCL \n (CCL MS producer & \n Coordinati on MhS Consuner)" as CL1

collections "other-CCLs \n (CCL MiS producer & \n other functions)" as CL2

partici pant "CCL Coordi nati on MhS producer \n (scope coordination)" as xCL

partici pant "Network" as Net

Note over CL1, xCL: Actor-CCL and other-CCLs are conposed, instantiated and configured as required
CL2 -> xCL: Register neasurenent, control, \n& i npact scopes of interest

CL1 -> Net: execute derived action plan A

CL1 -> xCL: notify executed action plan A [incl. inpact tinme of action, tinme for feedback
xCL -> CL2: notify execution of action plan A from\nCCL1 [indicate feedback tine]

CL2 -> CL2: evaluate inpacts of \naction Ato own netrics
CL2 -> xCL: notify inpact of action plan A on other CCLs

xCL -> xCL: conpute aggregate AQ\n as aggregate inpact on\n all affected entities
xCL -> CL1: notify aggregate inpact of action plan A on other CCLs

Alt

CL1 -> CL1: nodify own decisions, e.g., the control scope
end
Alt

CL1 -> Net: undo/revise executed action plan A
end
@ndunt

PlantUML source code for Figure 7.5-1 CCL NRM fragment

B.5 CCL Scope conflicts avoidance, detection and resolution (Figure

7.6-1)

@tartuml CCL Scope conflicts avoi dance, detection and resol ution
ski npar am Shadow ng fal se

aut onunber

ski npar am nonochrone true

! pragmae teoz true

participant "Actor-CCL \n (CCL MiS producer & \n Coordi nati on MhS Consuner)" as CL1

:collections "other-CCLs \n (CCL MhS producer & \n other functions)" as CL2
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gparticipant "CCL Coordi nation \nWvhS producer \n (scope coordination)" as xCL

i Note over CL1, xCL: Actor-CCL, other-CCLs and Coordinati onEntity’'s capability for scope
i coordination \nare instantiated and configured as required.

i CL1 -> xCL: notified creation of new CCL

" Al't CCL does not have a configured scope

. XCL -> xCL: conpute scope to apply to \n new CCL, e.g., control scope
. xCL -> CL1: nodify new scope

relse CCL is alreaady configured with a scope

| CL1 -> xCL:
© & CL2 -> xCL: Regi ster scopes of interest

DAt

+ CL1 -> CL1: nonitor for changes in their scope
i CL1 -> xCL: notify observed changes in scope

" End

i XCL -> xCL: evaluate potential conflicts \nanong the registered scopes
" xCL -> CL1:
1 & XCL -> CL2: notify potential conflicts \nanong the registered scopes

! XCL -> xCL: nonitor for negative outconmes \nrelated to potential conflicts

1 & CL1 -> CL1: nonitor for negative outcones \nrelated to potential conflicts
calt

' CL1 -> xCL: notify confirned actual conflicts (from negative outcones)

iend
- xCL -> CL1:
1 & XCL -> CL2: notify confirmed actual conflicts \n(from negative outcones)

' XCL -> xCL: conpute new scopes for CCLs
rxCL -> CL1:
P& xCL -> CL2: nodify new scope(s)

PlantUML source code for Figure 7.6-1 CCL-Scope conflicts avoidance, detection and resolution

B.6 CCL Trigger-time conflicts avoidance, detection and resolution
(Figure 7.7-1)

:@tartum CCL Trigger-tine conflicts avoidance, detection and resol ution
i ski npar am Shadowi ng fal se

. aut onunber

. ski npar am nonochrone true

' lpragna teoz true

iparticipant "Actor-CCL \n (CCL MhS producer & \n Coordinati on MhS Consuner)" as CL1
' collections "other-CCLs \n (CCL MhS producer & \n other functions)" as CL2
» participant "CCL Coordination \nvhS producer \n (CCL trigger coordination)" as xCL

' Note over CL1, xCL: CCLs and CoordinationEntity's capability for CCL trigger coordination
r\nare instantiated.

" CL1 -> xCL: Register precedent functionality

| XCL -> xCL: evaluate and align \nhierachies
+ XCL -> CL1: reconfigure precedents \n & hierachies

! XCL -> xCL: nonitor for problem\nanalytics reports
XxCL -> xCL: Deternmine the right \nCCLs to trigger

! XCL -> CL1: trigger CCL, indicate \nprecedent CCL's action

? CL1 -> CL1: derive and execute actions
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" CL1 -> xCL: notify conpletion of execution and executed actions

PlantUML source code for Figure 7.7-1 CCL- Trigger-time conflicts avoidance, detection and
resolution

B.7 CCL concurrent actions conflicts avoidance, detection and resolution
(Figure 7.8-1)
"@tartunl CCL CCL actions conflicts, detection and resolution
i ski npar am Shadowi ng fal se
" aut onunber
: ski npar am nonochrone true
+ I'pragma teoz true

“participant "Actor-CCL \n (CCL MiS producer & \n Coordi nati on MhS Consumer)" as CL1

i collections "other-CCLs \n (CCL MiS producer & \n other functions)" as CL2

‘ participant "CCL Coordination \nWhS producer \n (CCL CCL actions conflicts coordination)"
ras xCL

' Note over CL1, xCL: CCLs and CoordinationEntity’s capability for CCL trigger coordination
"\nare instantiated. :

1 CL1 -> xCL
+ & CL2 -> xCL: Register scopes of interest

' CL1 -> CL1: Derive desired actions plan
+ CL2 -> CL2: Derive desired actions plan

" CL1 -> xCL: Register desired actions plan
+ CL2 -> xCL: Register desired actions plan

' XCL -> xCL: evaluate actions plans \nto identify conflict actions

i XCL -> xCL: identify acceptable and \nunacceptabl e actions

. xCL -> CL1:

© & xCL -> CL2: notify accepted/ unaccepted actions; \nreconfigure CCLs (if needed)

PlantUML source code for Figure 7.8-1 CCL coordination to avoid, detect and resolve CCL-
concurrent actions conflicts

B.8 CCL non-concurrent actions conflicts CCL coordination to avoid,
detect and resolve (Figure 7.9-1)

" @tartunml CCL CCL actions conflicts, detection and resol ution
. ski npar am Shadowi ng fal se

" aut onunber

+ ski npar am nonochr one true

! !pragma teoz true

iparticipant "Actor-CCL \n (CCL MhS producer & \n Coordinati on MhS Consuner)" as CL1

i collections "other-CCLs \n (CCL MhS producer & \n other functions)" as CL2

" participant "CCL Coordination \nWvhS producer \n (CCL actions conflicts coordination)" as
+ xCL
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Not e over CL1, xCL: Actor-CCL, other-CCLs and Coordinati onEntity’'s capability for CCL
actions coordination \nare instantiated and configured as needed

CL1 -> xCL
& CL2 -> xCL: Register scopes of interest

Al't other-CCLs have executed
CL2 -> xCL: Regi ster executedAction and \ntol erance on paraneters & metrics.
End

CL1 -> CL1: Derive desired actions plan
CL1 -> xCL: Register desired actions plan

+ XCL -> xCL: evaluate actions plans \nto identify conflict actions
¢+ XCL -> CL1: notify acceptable and unacceptabl e actions

rCL1 -> CL1: if action accepted, execute onto network
1 CL1 -> xCL: Register executedAction
¢ XxCL -> CL1: provide conflict nonitoring context and tolerance linits

. CL1 -> CL1: Monitor context to \ndetect tol erance breach

" CL1 -> xCL: if violations detected, report conflict

¢ xCL -> CL1:

P& XCL -> CL2: notify conflict, \nrequest usefulness & \ninterest |evels

éCLl -> xCL
. & CL2 -> xCL: provide usefulness & interest \nlevels for the conflict paraneter(s)

XCL -> xCL: Derive conprom se \nval ues

xCL -> CL1:

& xCL -> CL2: Notify conprom se val ues

CL1 -> CL1: Execute revised action onto network

PlantUML source code for Figure 7.9-1 CCL coordination to avoid, detect and resolve CCL non-
concurrent actions conflicts

B.9 CCL metric-value conflicts avoidance and detection (Figure 7.F-1)

i @tartunl CCL CCL actions conflicts, detection and resol ution

ski npar am Shadow ng fal se
aut onumber

ski npar am nonochrone true
I pragna teoz true

participant "Actor-CCL \n (CCL MiS producer & \n Coordi nati on MhS Consuner)" as CL1
collections "other-CCLs \n (CCL MhS producer & \n other functions)" as CL2
participant "CCL Coordinati on \ nWMhS producer \n (CCL netric-value conflicts
coordination)" as xCL

i Note over CL1, xCL: Actor-CCL, other-CCLs and Coordinati onEntity’s capability for CCL
©actions coordination \nare instantiated and configured as needed

iCLl -> xCL
& CL2 -> xCL: Register scopes (incl. netrics)of interest

. XCL -> xCL: Evaluate desired nmetrics \n& outcones for conflict

' XCL -> xCL: If potential conflict, revise \n netrics & planned out cones
¢ xCL -> CL1:

. & XCL -> CL2: send new revised \nnetrics and out cones.

Al't other-CCLs have executed
CL2 -> xCL: Regi ster executedAction and \ntol erance on paraneters & netrics.
End

CL1 -> CL1: Derive desired actions plan

: CL1 -> xCL: Register desired actions plan
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' XCL -> xCL: eval uate per formance \ni nprovenent & reliability/\nconfidence of actions

| xCL -> CL1: notify action accepted or not (& failed criteria if check has fail ed)
calt

¢ XCL -> CL1: Notify if CCL is trusted

. end

CL1 -> CL1: if action accepted, execute onto network

CL1 -> xCL: Register executedAction, planned inmpact and desired outcones

XCL -> xCL: conpare inmpact scopes \nto detect nmetric correlated \noscillations
CL1 -> CL1: evaluate own desired netrics for ping-pong/ flipflops

XCL -> CL1: If correlated oscillations, informactor CCLs of the correl ated oscill ations
(i.e. potential conflict)

CL1 -> xCL: If flipflop, informof flipflop \n(i.e, a potential conflict)

XCL -> xCL: derives new CCL config \n(e.g., desired netrics priorities)

XxCL -> CL1: notifies new config to CCL inclufing new netrics or outcones.

PlantUML source code for Figure 7.9-1 CCL coordination to avoid and detect CCL metric-value
conflicts

B.10  CCL creation based on Historical CCL data (Figure 7.11-1)

@tartum CCL creation based on Historical CCL data
ski npar am Shadowi ng fal se

aut onunber

ski npar am nonochronme true

partici pant "CCL MhS Consuner" as CL1
partici pant "CCL MhS producer" as CL2

Not e over CL2: CCL Configuration

Loop

CL1 -> CL2: DeleteMd (CCL) Request

CL2 -> CL1: DeleteMd (CCL) Respone

Not e over CL2: Instantiate Historical CCLInfo
end

CL1 -> CL1: Consuner may decides to initiate a CCL

CL1 -> CL2: getMJ Attributes (Historical CCLInfo) request
CL2 -> CL1: getMJ Attributes (Historical CCLInfo) response
CL1 -> CL1: Learning by the consuner

Opt
CL1 -> CL2: CreateMJ (CCL) Request
CL2 -> CL1: CreateMd (CCL) Respone
end
@ndumi

PlantUML source code for Figure 7.11-1 CCL creation based on Historical CCL data
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