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	Liaison: Update on TM Forum Autonomous Networks Key Effectiveness Indicators

	Deadline:
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	Contacts:
	
	

	
	James Cadman, 
TM Forum, 
Liaisons,
Business Operations Manager

	Tel: 	+44 20 4566 8623
Email: 
liaisons@tmforum.org
jcadman@tmforum.org 


	
TM Forum Autonomous Networks Technical Architecture team has developed Autonomous Networks Key Effectiveness Indicators in IG1256 as a new metrics category of GB988 (XXX) to address operators’ concern on key autonomous network effectiveness.  Details of KEI concept is described in the following guide:
· IG1256 Autonomous Network Effectiveness Indicators v2.0.0:
 Status: Team approved for TM Forum Members vote approved to be publicly available.
There are two types of metrics defined for autonomous networks.
Key Effectiveness Indicator (KEI): Indicator used for CSP to evaluate the effect of introducing autonomy capability into telecom system in terms of business growth, customer experience, and operational efficiency.
Key Capability Metric (KCM): Metric used for autonomous network capability measurement and management. KCMs represent metrics that assess the autonomous network capability offered by specific domain technologies, supporting the evaluation of CSP KEIs.
[image: ]
Once the autonomous networks value proposition is aligned within the CSP, goals are broken down to specific organizations and business units within the CSP, and KEI requirements for the organization and business are identified, tracked, managed, and measured. KEIs can be used to measure the service, organization, and operation improvements and benefits of CSPs after deployment autonomous network capabilities. KEIs can further broken down to form requirements for autonomous network capability. Autonomous network capability may be provided by the CSP or its suppliers. 
KEI of CSP are supported by KCMs and KCMs rely on domain specific autonomous network capability. TM Forum mainly focuses on introducing the KEIs for CSP. TM Forum would like to collaborate with domain specific standard organizations to define the autonomous network KCMs to satisfy TMF defined KEIs. 

We would very much appreciate feedback and comment from you on these proposals.


James Cadman 
TM Forum
Enclosed:  IG1256 as zip file
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Notice
Copyright © TM Forum 2023. All Rights Reserved.

This document and translations of it may be copied and furnished to others, and
derivative works that comment on or otherwise explain it or assist in its implementation
may be prepared, copied, published, and distributed, in whole or in part, without
restriction of any kind, provided that the above copyright notice and this section are
included on all such copies and derivative works. However, this document itself may
not be modified in any way, including by removing the copyright notice or references to
TM FORUM, except as needed for the purpose of developing any document or
deliverable produced by a TM FORUM Collaboration Project Team (in which case the
rules applicable to copyrights, as set forth in the TM FORUM IPR Policy, must be
followed) or as required to translate it into languages other than English.

The limited permissions granted above are perpetual and will not be revoked by TM
FORUM or its successors or assigns.

This document and the information contained herein is provided on an “AS IS” basis
and TM FORUM DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY WARRANTY THAT THE USE OF THE
INFORMATION HEREIN WILL NOT INFRINGE ANY OWNERSHIP RIGHTS OR ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE.

Direct inquiries to the TM Forum office:

181 New Road, Suite 304

Parsippany, NJ 07054, USA

Tel No. +1 862 227 1648

TM Forum Web Page: www.tmforum.org
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1. Scope of Document

Autonomous Network effectiveness indicators gauge how effective your AN initiative is
for your company or organisation's business objectives. These Key Effectiveness
Indicators, or KEls for short, complement the existing AN architecture (based on
IG1218 and 1G1230) and the AN Levels Taxonomy that describes the characteristics of
autonomy in operations. It describes the concepts, framework, design principles, and
the reference set of autonomous network effectiveness indicators.
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2. Background, Benefits, and Usage

2.1. Background and benefits

The recently published 1G1326 "AN Empowering DT evolving towards level4" describes
four elements key to any AN implementation, and effectiveness indicators are one of
these key elements.

Autonomous Networks Framework

Vision: Zero-X/Self-X

Benefit Evolution Cooperation Scope
Architecture principles
Value propositions Level characteristics Processes and methods
Single-domain autonomy/cross-
Business value + Social value Generic + Domain-specific domain collaboration, intent-driven, Operations flows
full-stack Al closed-loop automation
. . . . Service
i experience
Four key 1. KEls 2. AN Level 3. Targetarchitecture 4. Autonomous map

elements Indicator framework + ANL standards + Business architecture + High-value scenario framework

reference indicator set assessmentmethods and tools technical architecture + scenario set Industry

assessment

AN Journey and

certification

Network
capability

Assessment Gap analysis
Effectiveness/Level evaluation and Process walk-through, gap identification,
Business strategies AN strategies/Management commitments objective formulation Closed-loop and items of action
evaluation

Inputs Outputs

High-level requirements AN blueprint planning (four key elements)

Operations Implementation L1 X Solution design

Industry standards Industry strategies and contributions Collaborative development and deployment Scenario-based Application architecture design, three-layer
of three-layer capabilties system specifications/APIs, and key
Pilot verfication/Large-scale promotion technologies

practices
Cutting-edge technologies Technological innovation

Organizational Organizational assurance: decision-making,

capabilities planning, and special project teams Organizational transformation: organization, process, people, etc.

Figure 1. Four elements key to AN implementation

When an enterprise plans to undertake a strategy or investment, it must align its values
and objectives within the organization and measure the return on investment. Central
to this process is the definition and measurement of key indicators. The ultimate goal of
Autonomous Networks is to enable the digital transformation and seamless service
experience of vertical industries and consumers through Autonomous Networks/ICT
services, meanwhile improving the operational efficiency of the telecom/ICT industry
through automated, intelligent closed loop operations.

IG1252 defines an evaluation methodology for Autonomous Networks Levels (ANL).
AN Levels gauge the level of autonomy capability in a given operational workflow or
autonomous domain. However, AN Levels do not adequately reflect the overall impact
or value of an autonomous network. Hence, there is a need to establish KEls to help
CSPs in determining the benefits of enhancing their telecommunications system with
greater autonomy capabilities.

The value of these indicators lies in two aspects:

1. Visualizing and quantifying the effectiveness and benefits of AN evolution.
2. Aligning the development of autonomous capabilities with the enterprise
strategy and service development trend.

KEls and ANL are two key AN evaluation factors that jointly facilitate the fulfillment of
the autonomous network vision.

KEIs can be used in the following three scenarios:

1. Formulating improvement objectives for AN based on KEls. For example, if the
service delivery target at L4 is measured in minutes, the target baseline can be
set based on an operator's O&M status, experience of benchmark CSPs and
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annual investment budget. Note that the baseline value is not equivalent to a
characteristic of L4.

2. Guiding capability development by associating KEls with operation capabilities
and converting and breaking down capability requirements for example, the
time needed for optical transport network private line service delivery can be
broken down into various key capability metrics, such as the time needed for
CPE deployment and solution design. These capability metrics can be mapped
to specific functional requirements for support systems, operations and
maintenance centers, and network elements.

3. Verifying the effectiveness of operation capability development based on KEls
to provide inputs for the next AN Journey — the inputs include adjustments to
the rationality of objectives, investment plan changes and optimized
development directions.

2.2. Usage of this document

This document is intended for service providers and solution providers to evaluate the
benefits of introducing autonomy capabilities into telecommunications systems and
further identify the effectiveness of investments and specific areas for future
improvement.
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3. Definition of terms, and abbreviations

3.1. Terms

Term Abbreviation Description

Key KEI Indicator used to evaluate the effect of

Effectiveness introducing autonomy capability into telecom

Indicator system in terms of business growth, customer
experience, and operational efficiency.

Key KPI Indicator used for CSP internal organization

Performance performance measurement and management.

Indicator

Key Capability KCM Metric used for autonomous network capability

Metric measurement and management.

For full list of terms related to autonomous networks, value stream etc. see 1G1258,
IG1230 and GB1040
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4. Design Methodology of KEls

4.1. Value Proposition

Based on CSPs’ autonomous networks practices and broad consensus, AN Journey
Guide 5.0 Autonomous Networks: Empowering digital transformation — evolving from
Level 2/3 towards Level 4 (IG1326) clearly puts forward AN's value proposition:
monetization of the network, operation efficiency, resource efficiency, and experience
excellence.

KEls are defined based on CSP's AN Value Proposition. It quantifies the benefits that
AN provides to CSPs, customers, and the industry, clearly reflects the value of ANL
evolution, while supporting the achievement of the value proposition objectives.

4.2. KEl Framework

Based on the experiences gained in multiple CSPs' autonomous networks practices,
we organize the key effectiveness indicator in a framework is defined as shown in the
following figure, Figure 2. KEI framework consists of three layers or hierarchy: a Value
Proposition Layer, a Key Performance Indicators Layer, and a Key Capability Metrics
Layer.

Value Proposition Layer: CSP executives define the business value objectives of
autonomous network applications from the perspectives of strategy and enterprise
operation. The value proposition of the autonomous network complies with the
business value objectives of CSPs. CSPs may choose and prioritize value propositions
differently because different CSPs have different business scopes and strategic
priorities.

Key Performance Indicator Layer. Once the value proposition is aligned within the
CSP, goals are broken down to specific organizations and business units within the
CSP, and KPI requirements for the organization and business are identified, tracked,
managed, and measured. These indicators can be used to measure the service,
organization, and operation improvements and benefits of CSPs after deployment
autonomous network capabilities.

Key Capability Metric Layer: CSP Key Performance Indicators are further broken down
to form requirements for AN capability. AN capability may be provided by the CSP or
its suppliers. The capabilities can be measured by defining system, function, and
feature metrics.

This document defines the CSP Key Performance Indicators. It is recommended that
the autonomous network Key Capability Metrics are formulated by domain-specific
standard organizations.
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Key Effectiveness Indicator Framework
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444444 Customer Self-Service Rate
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Figure 2. Key Effectiveness Indicator Framework

4.3. KEI Design Principles

During the design of KEls, we can refer to the SMART principles to clarify the key
attributes of each indicator, such as the name, definition, description, formula, and form
a set of KEls with clear meaning, and comprehensive content. The overall design
principles for effectiveness indicators are described as follows:

1. Specific:

KEI names and definitions should not be too broad or vague. They should have clear
context scenarios, boundaries, and measurement types (such as scale, degree, and
ratio) to guide the implementation of KEls.

2. Measurable:

KEls can be measured and evaluated quantitatively. That is, quantitative results can be
calculated using specific formulas or rules based on a group of available original
measurement data.

3. Achievable:

The implementation of KEls is feasible. Specific steps can be formulated or converted
into specific action requirements (such as automatic collection and calculation by the
system). In addition, the definition of KEI target values must be within the attainable
scope. The benchmarks of other CSPs can be used to set reasonable achievement
goals.

4. Relevance:

KEls must be associated with value propositions. That is, each KEI should support at
least one type of AN value improvement. In addition, the association between KEI s
must be defined to form a KEI tree. This avoids KEI silos and facilitates the analysis of
the impact of KEI changes on other KEls.
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5. Time-bound:

KEls are time-limited. That is, a reasonable statistical period needs to be set, for
example, by month, quarter, or year, to facilitate historical comparison and trend
analysis.

4.4. KEI definition template

A template for the definition of KEI is shown below.
Name Name of a  Abbreviation Abbreviation of an indicator
KE. Unit Unit of an indicator. The common
values are as follows:
%: percentage

#: numeral type

$: amount
Definition Definition of KEI in one sentence.
Description Describe the value, function, and usage of the KEI.
Calculation Reference calculation formulas for counters and necessary
formula explanations and descriptions of related parameters in the
formulas.
© TM Forum 2023. All Rights Reserved. Page 12 of 24
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5. KEI Reference Set

5.1. KPI related to service/network monetization

5.1.1. Time To Market

Name Time to Abbreviation TT™
Market Unit Day/Week/Month

Definition Measure the time taken for new services or products from the
initial concept stage to market launch.

Description This indicator reflects the ability of enterprises to launch new
services or products. The shorter the time to market, the
quicker a return on investment can be realized. AN capability
such as self-orchestration and self-loading can quickly support
the design, development, verification, and release of new
services and products. The intent-based interface simplifies
inter-system interconnection and shortens the integration time.
All these AN capabilities can effectively shorten the product

launch time.
Calculation TTM = Total time from concept to launch of all new services or
formula products + Number of new services or products

5.1.2. NaaS APIs Count

Name NaaS APIs Count Abbreviation NAC
Unit #
Definition Number of open APIs opened by CSPs to ecosystem
partners.

Description Network as a Service (NaaS) enables CSP to open network
capabilities through APIs, explore new business models, and
achieve business growth. Currently, CSPs have opened a few
APIs to ecosystem partners, such as SMS authentication
codes, entrusted payment, and location information. The more
APIs are provided, the more support is provided for
ecosystem partners.

Calculation NAC = Total number of NaaS open APlIs

formula Notes:The open APIs here refer to the APIs open to CSPs'
ecosystem partners, excluding the northbound interfaces used
internally.

5.2. KPI related to customer experience

5.21. Service Delivery Time

Name Service Abbreviation SDT
Delivery Unit Minute/Hour/Day/Week/Month
Time
Definition Measure the average time required for delivering services to
users.
© TM Forum 2023. All Rights Reserved. Page 13 of 24
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Description This indicator reflects the efficiency of providing services to
users. The smaller the value of this indicator, the faster the
service is delivered and the shorter the waiting time for users.
The average delivery time is applicable to service scenarios
including but not limited to government and enterprise
services, home broadband services, and individual services.

Calculation SDT = Total delivery time + Number of Deliveries

formula Note:The calculation of the delivery time can include the
deployment of hardware or cable resources, or only the time
required after the hardware resources are ready.

5.2.2. Service Delivery On-time Ratio

Name Service Delivery On-time  Abbreviation SDOR
Ratio
Unit %
Definition Measure statistics on the proportion or services that are

delivered on time.

Description This indicator reflects the efficiency of the operator's service
delivery to users. Different from the service delivery time,
service delivery on-time ratio is measured from the
perspective of the proportion of delivered services that meet
the requirements. Even if the service delivery time reaches the
expected target, the service delivery on-time ratio may not
meet the target because the delivery duration of each service
may vary greatly. From the perspective of a single user, pay
more attention to the service delivery time rather than the
service delivery on-time ratio .

Calculation SDOR = (Number of instances that meet the service delivery

formula time limit requirements + Number of instances) x 100%

523. SLA Compliance Ratio

Name SLA Compliance Ratio Abbreviation SCR
Unit %
Definition Measures the degree to which an CSP meets its SLA

commitments.

Description  This indicator reflects the CSP's ability to provide high-quality
customer service and meeting its commitments with
customers. The higher the rate, the better it suggests that the
CSP is meeting the needs of customers and fulfilling

promises.
Calculation  SCR = (Number of instances met the SLA commitments +
formula Total number of instances) x 100%

Notes:SLA Refers to the service level commitment agreed in
the business contract, such as availability requirements (e.g.
=299.99%), latency requirements, bandwidth requirements, etc.

5.24. Quality Complaint Ratio

Name Quality Complaint Ratio Abbreviation QCR
Unit %
© TM Forum 2023. All Rights Reserved. Page 14 of 24
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Definition

Description

Calculation
formula

5.2.5.

Name
Definition

Description

Calculation
formula

5.2.6.

Name
Definition

Description

Calculation
formula

5.2.7.

Name

Definition

Description

Measure the on the proportion of subscribers who complain
about service and network quality.

This indicator reflects the impact of service and network
quality problems on user experience. A higher complaint ratio
has a greater impact on user experience and decreases user
satisfaction.

QCR = (Number of complaints caused by network quality
problems + Total number of users) x100%

First Call Resolution Ratio

Abbreviation FCRR
Unit %
Measure the proportion of customer service agents who
correctly address a customer's needs on the first call.

This indicator reflects whether the customer service agent
can correctly meet the customer's requirements when the
customer makes the first call without the need for a second
call or contact.

FCR = (Number of times that the customer service agent can
solve problems after the user makes the first call + Total
number of user calls) x100%

First Call Resolution Ratio

Complaint Resolution Time

Complaint Abbreviation CRT

Resolution Time Unit Minute/Hour/Day
Measure the average time required for resolving a user
complaint.

This indicator reflects how quickly and efficiently CSP can
address their customers' problems and restore their trust. It is
the average time it takes the customer service team from the
moment a complaint is received to the time it is closed.

CRT = Total resolution time of all quality complaints + Number
of quality complaints

Notes:Complaint handling includes the duration during which
the customer cannot be reached due to the customer's
reasons. This duration can be excluded from the
measurement range.

Complaint Resolution On-time Ratio

Complaint Resolution On- Abbreviation CROR
time Ratio Unit %
Measure the proportion of complaints that are promptly
resolved against quality issues reported by users to all
complaints.

This indicator reflects the efficiency of operation personnel in
handling customer complaints. The complaint resolution on-
time ratio is measured from the perspective of the proportion
of the complaint resolution time that reaches the target. The
complaint resolution time reflects the average handling
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Calculation
formula

5.2.8.

Name

Definition
Description

Calculation
formula

5.2.9.

Name
Definition

Description

Calculation
formula

duration, even if the complaint resolution time reaches the
expected target. The complaint resolution on-time ratio may
not meet the requirement because the resolution time of each
complaint may vary greatly. From the perspective of a single
user, the complaint resolution time is more important than the
complaint resolution on-time ratio.

CROR = (Number of quality complaints whose complaint
resolution time meets requirements + Number of quality
complaints) x 100%

Service Availability Ratio

Abbreviation SAR
Unit %
Measure the proportion of service uptime to total service time.
This indicator reflects the proactive prevention, prediction,
quick response, and processing capabilities of CSPs in terms
of service availability assurance. Generally, the customer will
put forward clear requirements on service availability ratio,
and the compensation clauses when the value does not meet
the requirements.

SAR = (1 - (Service Unavailability Duration - Exemption
duration) + Service normal running duration specified in the
contract) x 100%

Notes:Exemption duration refers to the planned service
unavailability time agreed with the customer.

Service Availability Ratio

Service Interruption Time

Service Interruption Abbreviation SIT

Time Unit Minute/Hour
Measure the total service interruption duration in the reporting
time.

This indicator indicates the accumulated service interruption
duration in the reporting period. A smaller value indicates a
smaller negative impact on users. Different from the mean
time to recovery, this counter measures the total service
interruption duration within a reporting period, not the duration
of a single service interruption.

SIT = (Total services interruption time - Total exemption time)
+ Number of interruptions

Notes:Exemption duration refers to the duration caused by
failure or force majeure specified in the contract. It should be
deducted from the service interruption duration.

5.210. Mean Time to Recovery

Name Mean Time to Recovery Abbreviation MTTR
Unit Minute
Definition Measure the length of time between problem occurrence and

recovery.
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Description  This indicator reflects the average recovery duration from the
faulty state to the normal state. A smaller value indicates a
faster recovery. The fault can be recovered by rectifying the
fault point, or by other methods such as switchover and
migration.

Calculation MTTR = Total recovery time + Number of failures

formula

5.2.11. Fault Handling On-time Ratio

Name Fault Handling On-time Abbreviation FHOR
Ratio Unit %
Definition Measure statistics on the proportion of service faults that can

be rectified in time to all faults.

Description This indicator reflects the fault handling efficiency. The
difference between this counter and MTTR is that even if the
MTTR reaches the expected target, the fault handling on-time
ratio may not reach the target because the troubleshooting
duration varies greatly in different cases. From the perspective
of a single user, the fault recovery time is more important than
the timeliness of troubleshooting.

Calculation FHOR = (Number of faults that meet the fault recovery time

formula limit requirements + Number of faults) x100%

5.2.12. Proactive Maintenance Ticket Ratio

Name Proactive Maintenance Abbreviation PMTR
Ticket Ratio Unit %
Definition Measure the proportion of tickets that proactively identify

potential risks through preventive or predictive capabilities.

Description This indicator reflects the capability of proactively detecting
and solving potential risks. It can solve problems before faults
or complaints occur, reducing user experience and
complaints. For example, technical measures, such as optical
module aging and DGI hardware aging, can be used to predict
and prevent hardware resources with high fault frequency and
poor service quality. The larger the value of this indicator, the
better. There are two points to pay attention to. First, the
system should not submit tickets repeatedly. Second, the
accuracy of forecast tickets should be ensured to avoid waste
of confirmation work caused by invalid tickets.

Calculation PMTR = (Number of potential trouble tickets identified by the

formula prevention and prediction capability + Number of trouble
tickets) x 100%
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5.3. KPI related to infrastructure and energy efficiency

5.3.1.

Name
Definition

Description

Calculation
formula

5.3.2.

Name

Definition

Description

Calculation
formula

5.3.3.

Name
Definition

Description

Calculation
formula

improvement

Device Power-saving Ratio

Device Power-saving Abbreviation DPR
Ratio Unit %
Measure the power consumption decrease ratio before and
after the power saving mode is enabled.

This indicator reflects the power saving capability of the
device. A larger value indicates a better power saving effect.
Energy saving must be implemented without affecting device
performance and service experience, or the impact can be
evaluated and controlled.

DPR = (1 - Power consumption when the power saving mode
is enabled + consumption when the power saving mode is
disabled) x 100%

Power Usage Effectiveness

PUE
#

Abbreviation

Unit

Measure the energy performance of the data center by
calculating the ratio of the energy used as a whole as
compared with the energy used by just the IT equipment
alone.

This indicator reflects the energy efficiency of a data center.
The total energy consumption of a data center includes the
energy consumption of IT devices and the necessary energy
consumption for maintaining the normal running environment
of devices, including cooling, dehumidification, dust removal,
monitoring, and ambient lighting. The closer this metric value
is to 1, the less energy the non-IT devices consume, the better
the energy efficiency level.

PUE = Total Data Center Energy Consumption + Energy
consumption of IT equipment

Power Usage Effectiveness

Resource Requirement Fulfillment Ratio

Resource Requirement Abbreviation RRFR
Fulfillment Ratio Unit %
Measure the proportion of existing resources that meet
service delivery requests.

This indicator reflects whether resources on the live network
provide timely and effective support for service delivery. It
helps reduce service delivery delays or even failures caused
by resource unavailability.

RRFR = (Number of instances that meet resource
requirements + Number of instances)x100%
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5.4. KPI related to Operation Efficiency

54.1. Resource Deployment time

Name Resource Abbreviation RDT
Deployment Time Unit Minute/Hour/Day

Definition Measures the time required for deploying the network
resources.

Description This indicator reflects the efficiency of software resource
deployment, including system check, software and
configuration preparing, deployment implementation,
commissioning, verification and acceptance tests, etc. This
indicator does not involve the planning and design and
hardware installation before device power-on. After devices
are installed and powered on, software resources must be
deployed to provide services.

Calculation RDT = Deployed resource is ready to use — Deployment start

formula time

5.4.2. Operation Automation Rate

Name Operation Automation Ratio Abbreviation OAR
Unit %
Definition Measures the proportion of subtasks that can be automatically

completed in a type of task.

Description This indicator reflects the degree of automation of task
execution. The higher the indicator, the greater the proportion
of automated work, the less time human participation, and the
higher the efficiency.

The operations here refer to the activities related to the
operation and maintenance, such as service delivery,
complaint handling, fault handling, network optimization, and
network planning/deployment. For example, the fault handling
automation rate can be defined and measured based on the
phased objective requirements. For example, the fault
diagnosis automation rate.

Operations that require on-site operations (such as hardware
replacement) are not included in the statistics. For example, if
hardware needs to be replaced and the system automatically
provides a site visit solution (for example, replacing the XX
board), the subtask can be considered as automatic.

Calculation OAR = (Number of subtasks that are automatically completed

formula + Total Number of subtasks) x 100%
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6. Autonomous Network KEls Example

6.1. STC Automatic 5GC Fault Demarcation to reduce
MTTR

For operational excellence, STC introduces the concept of zero-touch fault handling,
and strategically applies increasing levels of automation across the analysis and
decision stages, aiming to minimize human intervention and optimize fault resolution
processes.

STC effectively shortens the MTTR of 5G Cloud Core faults by automatically detecting
and demarcating frequent faults, automatically demarcating critical faults within 5
minutes, and locating NFV cross-layer faults within 15 minutes.

Automatic 5GC fault demarcation to reduce MTTR

A large number of repetitive problems takes a Critical faults affect many services and Cloud core network services are complex, and fault
long time to handle. may cause user complaints. demarcation highly depends on manual skills.
XX minutes XX minutes XXX steps Cross-department
i 5 Avg. number of i Manual demarcation i Collaborati
Manual demarcation duration ‘Work orders/month affected users/times Avg. recovery duration ducation Check items/per VNF ollaboration
Automatic demarcation of frequent faults Quick demarcation of critical faults NFV cross-layer fault location
Several minute automatic demarcation 5-minute fast demarcation 15-minute precise layer determination

Signaling link clustering algorithm After alarm Potential problems  «
compression Industry . e .
-

= 0/
SIPISCTR XX%
a4

Diameter ==

| Historical faults |

= 1P - . . — . troubleshooting experience
STC Practice . e ®
. Fault scenario library

Identify faulty NEs through alarms of aggregated links KPI context inference algorithm based on Al self-learning Online fault rule orchestration of based on the expert experience library

Efficiency improvement: XX min XX min Fast fault recovery: XX min Cross-layer demarcation duration: XX min XX min

Internet

Figure 3. Automatic 5GC Fault Demarcation to reduce MTTR

6.2. Chunghwa Telecom Energy Saving for
Optical/Copper Access Network

Chunghwa Telecom promotes energy conservation in fixed broadband network. The
intelligent energy saving mechanism is implemented for a large number of broadband
copper line access devices (more than 300,000 devices). Idle interfaces are disabled to
reduce energy consumption. Automatic inventory is used for broadband optical access
devices, idle power-consuming optical modules are identified, and power consumption
is reduced through remote deactivation.

Through the intelligent energy saving mechanism, the annual power consumption of a
single device is reduced from 20 kWh to 17 kWh, and the Device Power-saving Ratio is
15%.
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VDSL2: Very-High-Bit-Rate Digital Subscriber Line
AGG-E: Access Aggregation Edge Router
* Shut down over 3 million idle Cooper Access Network OLT: Optical Line Terminal
VDSL2/L2SW/AGG-E interfaces m PON: Passive Optical Network
« Save 2.36 million kWh of energy per d (=) MSER: Multi-Service Edge Router
year in our access network ) VDSL2/L2SW AGG-E
(>300 thousand equipment/3 million idle
interfaces)
« Remove inactive optical modules at Optical Access Network
each central office according to the ) S
regularly generated report d =  Splitter PON s
* The estimated energy savings in our Port OLT
access network were approximately (>4 thousand equipment/14 thousand inactive optical modules)
11,000 kWh per month Access Network

Figure 4. Energy Saving for Optical/Copper Access Network
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